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AlU ATM INTERFACE UNIT

6. INTERFACE UNITS

6.1 AlU ATM Interface Unit

6.1.1 General

AlU, ATM Interface Unit offersa partially filled STM-1 (155 Mbit/s) ATM customer interface to the
Ericsson DXX-system. AlU helps DXX system to provide a managed ATM transport service for
customers who need to access ATM backbone services with a low to moderate capacity (64 kbit/s- 16
Mbit/s) via a standard STM-1 interface.

AlU essentially offers the operator the low speed ATM access loop. AlU offers more than just
backhauling cellsfrom CPE to backbone interface because AlU provides a standard 155 Mbit/sinterface
and cell processing capability at the DXX network interface.

The ATM multiplexing feature will be needed at the backbone interface to aggregate several low speed
AlU accessloopsto a single high speed backbone interface. The multiplexer featureis also provided by
the AIU modules.

The notation AIU N:M with N for number of the ATM accessinterfaces and M for the number of the
ATM virtual trunk interfacesis used throughout the document. AlU 1:1 and AlIU 1:4 are currently
supported.

TheDXX integrated access concept ismaintai ned at the transmission and management level. ATM access
isintegrated with TDM access by multiplexing at the transmission media layer.

AlU 1:1 offersasingle ATM virtual trunk for the ATM access interface. The functionality of aflexible
capacity ATM transport pipe through DXX network isavailable. The AlU 1:1 version can be used to
implement asingle ATM access |oop between the ATM equipment in customer premises and the ATM
service node.
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Fig. 1: AU 1:1 Block Diagram

AlU 1:1 consists of

— STM-1-10-13 or STM-1-10-13S Optical STM-1 ATM Access Interface module
— ACP514 ATM Cdll Processing module

— ABP513 Cell Switching and Buffering Block

—  ABU257 ATM Base Unit

— PDF520 12, 5 and 3.3 Volt power supply module

AlU 1:4 offersfour ATM virtual trunksfor the ATM access interface. The functionality of an ATM
access multiplexer is available with this AIU version. ATM-multiplexing feature is needed at the
backbone interface to aggregate several low speed AlU access |oops to a single high speed backbone
interface.
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Fig. 2: AU 1:4 Block Diagram

AlU 1:4 consists of

— STM-1-10-13S or STM-1-10-13 ATM Access Interface module

— ACP514 ATM Cadll Processing module

— ABP551 Cell multiplexer and buffering module which completely replaces the ABP513
—  ABU257 ATM Base Unit

— PDF520 12, 5 and 3.3 VVolt power supply module

AlU 1:4 can be used as an access multiplexer to aggregate low speed ATM accessloopsto asingle ATM
service node interface as depicted in figure. Inthisapplication AlU 1:1 serves as customer service access
portsand AlU 1:4 serves as the access multiplexer.

Fig. 3 representsan ATM access network (AN) with three AlU 1:1 and one AlU 1:4.
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Fig. 3: AU network configuration

virtual trunk interface.

The service node accessestransport network viathe AlU 1:4 ATM accessinterfacewhichisNNI- or UNI-
likeinterface. AlU 1:4 adaptscellson VPI basisfrom ATM accessinterfaceto 1 to 4 ATM virtual trunks
at ATM virtual trunk interface. From the ATM service node point of view each customer ATM access

interfaceisrepresented asa“virtual UNI” with aunique set of VPIs. Need to have separate physical UNIs

at SN is eliminated.

The DXX access network mapsthe user VPIsto a set of VPIsat the service node interface. A single user

VPI isassociated with only one VPI at service node interface.

A network of AlU 1:4scan be used to realizean ATM leased line enterprise network. Thisapplicationis
depicted in the figure below. A fully meshed 64 k-16 Mbit/sATM virtual trunk network supports

maximum of fivesites ATM equipment.
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~—_ |
\
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Fig. 4: An ATM leased line enterprise network
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6.1.1.1 Unit List

Unit/Module ID Product 1D Description Equipping Width
AlU AlUL:1 ATM Interface Unit 1:1 1...8/ node 10T
ABU257 ATM Base Unit 1/AIU
ACP514 ATM Cell Processing module 1/AIU
ABP1:1 ABP513 1:1 multiplexer and buffer module 1/AIU
ABZ531 ABU257 sw product 1/AIU
ACZ7000 ACP514 application sw 1/AIU
ACZ7001 ACP514 boot sw T/AIU
a a ATM Access Interface module VAIU
PDF520 Unit 3V/5V/12V power supply module, -48V 1/AIU
AlU AlUL:4 ATM Interface Unit 1:4 1...8/node 10T
ABU257 ATM Base Unit 1/AIU
ACP514 ATM Cell Processing module 1/AIU
ABP1:4 ABP551 1:4 multiplexer and buffer module 1/AIU
ABZ531 ABU257 sw product 1/AIU
ACZ7000 ACP514 application sw 1/AIU
ACZ7001 ACP514 boot sw T/AIU
a a ATM Access Interface module VAIU
PDF520 Unit 3V/5V/12V power supply module, -48V 1/AIU
STM-1-10-13 ODH491 ?ptical intraoffice multimode 1.3 um STM-1 inter- | 1/AIU
ace
STM-1-10-13S ODH575 ?ptica] intraoffice single mode 1.3 um STM-1 inter- | 1/AIU
ace
UTP-5 EDH390 Electrical UTP-5 STM-1 interface 1/AIU

a ATM Access Interface modules
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6.1.2 Operation of AIU ATM Interface Unit

6.1.2.1 AlU Mechanical Structure

The mechanical design of the AlU isbased on the standard D XX system mechanics. The unit can occupy
any card dot in the subrack; the general recommendations for subrack equipping should, however, be
followed.

The minimum configuration of the AU unit consists of ATM base unit ABU257 with program memory
ABZ 531, ATM buffer piggyback ABP513 or ABP551, ATM cell processor ACP514, unit power supply
PDF 520 and ATM access interface modules STM-1-10-13, STM-1-10-13S or UTP-5.

The unit front panel housestwo alarm LEDs. The front panel openings are suited for available interface
modules.

The unit is connected to the DXX subrack X-bus through connectors at the rear edge of the ABU card.

The bus supplies the operating voltage to the unit power supply aswell asthe signalsfor the internal
subrack control bus and for data transmission processing.

ABU257 ODH491 PDF520 ACP514

A7

AlU —

]

ABP513

AOMOO50A.WMF

Fig. 5: Mechanical Structure of AlU ATM Interface Unit

AIlU Functional Structure

The processors on ABU257 and ACP514 with their peripheral circuits control and monitor the functions
of the unit. Control and monitoring information between the two processorsis passed via a dual port
memory. Information related to unit control and monitoring istransmitted on aninternal VTP control bus
of the subrack. Through this control busthe AlU can communicate with other unitsin the subrack asany
DXX unit currently available.
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Fig. 6: Subrack Internal VTP Control Bus

AlU modules ODH, ABP and ACP are controlled by the ATM processor of the ACP module. The ATM
processor runs ACZ7000 boot SW and ACZ7001 application SW packages.

SW package ABZ531 running on the ABU257 DX X-processor takes care of DXX general functions of

the A1U unit including communication with other DXX-unitsand NMS. It supports configuration setting
backup, fault information collection, application SW download and NM S message passing for the ATM
processor.

AlU 1:1 and AlU 1:4 both support the same basic function: adapting cellsfrom a partially filled STM-1
ATM accessinterfacetoaDXX circuit whichiscalled ATM virtual trunk and at the other end of thetrunk
extracting cellsfrom the ATM virtual trunk to the ATM access interface.

AlU 1:1 supportsone ATM access interface and asingle ATM virtual trunk of 64 k-16 Mbit/s capacity.

AlU 1:4 supportsone ATM access interface and one to four ATM virtual trunks of 64 k-16 Mbit/s
capacity with an aggregate throughput capacity of 16 Mbit/s.

AlU can beingtalled to interface unit dots of a DXX Basic Node, Cluster Node and Midi Node. AlU
operation reguires the configuration of the ATM accessinterface and ATM virtual trunk operational
parameters and setup of VP-level connections over an AlU pair.

Proper operation requiresthe attached ATM equipment to control the aggregate cell rate sent to the AIU
ATM access interface in proportion to the limits set by the configured ATM virtual trunk capacity. This
can be accomplished by strict per VP peak cell rate control or by traffic shaping at the ATM level.
Bursting in cells at full STM-1 capacity would cause AlU buffersto overflow and cellsto be lost.

Whilein operational state AIU maintainscell transfer performance related data, informs about faults, and
allows cell based OAM functionsto be run.
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6.1.2.2 AlU capacity

Type AlU 1:1 AlU 1:4
Max. Throughput 16 Mbit/s 16 Mbit/s
Max. AVT Throughput 16 Mbit/s 16 Mbit/s
Max. Noof AVTs 1 4

Max. No of VPCs 60 60

Max RX Cell buffers/ATM virtu-

al trunk: 2000 cels 2000 cells

6.1.2.3 ATM virtual trunk interface

The DXX TDM p-p circuit between two AlUsreserved for ATM trafficiscalled an ATM virtual trunk.
An ATM virtual trunk interface isthe AIU DXX X-businterface created by ABU257 Xbusinterface
circuitry and AlU ABP-modul es.

The ATM virtual trunk capacity isavailableas AlU Xbusinterface timed ot bytestowhich ATM cellsare
mapped to and extracted from. A flexible number of timeslot bytes can be allocated for the ATM virtual
trunk.

The number of ATM virtual trunks supported in the AlU depends on the type of the ABP-module.
ABP513 supports one ATM virtual trunk and ABP551 supports four ATM virtual trunks.

Maximum throughput of the AlU is 16 Mbit/s. Maximum capacity of an individual ATM virtual trunk is
16 Mbit/s. If AlU1:4 isconfigured to havefour ATM virtual trunks, the recommended maximum virtual
trunk capacity is4 Mbit/s.

Receivelingress processing has the following features per each ATM virtual trunk:
— cellsreceived from the ATM cell processor interface are buffered in SRAM according to their
ATM virtua trunk identifier

— HEC byte is generated from header bytes and appended to cell header before sending to X-bus
interface

— cell rate decoupling is performed viaidle cell insertion

— specified XBI ASIC ports and timeslots are serviced with steady and uninterrupted flow of ATM
cell bytes

The following features are optional and can be chosen by the NM S per each ATM virtual trunk:
— HEC scrambling with the coset (55;,)
— payload scrambling with x®+1 self synchronising scrambler (ABP513 only)
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Transmit/ egress cell processing has following features per ATM virtual trunk:

— extracts bytes from specified XBI ASIC ports and times ots

—  findscell delineation based on HEC method (1.432.1)

— unassigned and idle cells are discarded

— cellswith corrupted headers are discarded and discard events are counted (discarded HEC error
cells)

— no header error correction is done

— cell delineation state is readable from the microcontroller

—  trunk identifier is generated and inserted before the cell distinguishing VPswith same VPI on
separate ATM virtual trunks from each other

The following features are optional and can be chosen by the NM S per each ATM virtual trunk:

— Payload descrambling for x*3+1 self synchronising scrambled data (ABP513 only)
— HEC descrambling with the coset (55},

Multiplexing structure

Receive/lngress ATM cellswith valid VPI values are byte synchronously mapped to the Xbus port
timedl ots associated with an appropriate ATM virtual trunk. The mapping preserves cell and byte
sequence integrity. If thereisno cell available for mapping an idle cell istransmitted instead.

Thetrangport framing of the Xbusbytescarrying ATM cellsisperformed at the DXX trunk interface units
(for example GMH, GMU). Standard (G.804, G.707) framing of cellsto T1, E1 (30x64 k), VC-12, VC-
2 and VC-2-mc can be supported as well as proprietary framing to E1 (31x64 k), nx64k, E2, VC-12-mc
and DXX split trunks.

Transmit/Egress ATM cells are reconstructed from the X-bus bytes based on cell header error correction
byte based cell alignment (1.432.1). Idle or unassigned cells are dropped and valid ATM cells are
forwarded to the ATM cell processor module.

X-BUS interface ports

Sixteen 32x64 kbit/s ports can be used for ATM virtual trunk cell mapping. Any capacity from 64 kbit/s
to 256x64 kbit/s can be allocated for onevirtual trunk. Ports are reserved solely for one virtual trunk at a
time, ports cannot be shared between ATM virtual trunks.
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6.1.2.4 STM-1 ATM accessinterface

The AIU ATM access interface is designed as a factory replacable module which allows for a versatile
selection of external physical media interface types. Single mode intraoffice type optical interface
according to G.957, multimode intraoffice type optical interface according to ATMF UNI3.1 and UTP-5
category electrical interface according to ATMF af-phy.0015.000 are supported.

The STM-1 ATM access interface adapts a partially filled 155 Mbit/s STM-1 user equipment ATM-
interface to AlU internal UTOPIA level 1 moduleinterface.

ATM cell mapping for the STM-1 ATM access interface is specified in 1.432.2 and G.707 isfollowed.

IF Performs transmission path termination TP_T and framing for the STM-1 interface and transmission
path /virtual path adaptation TP/VP_A, extractsmapsthe cell stream from/to the STM-1 VC4 container.

ATM cell payload scrambling and descrambling is based on self-synchronizing scrambler x®+1
polynomial as per 1.432.1. Scrambling can be set on/off.

HEC coset byte (55;)) as per 1.432.1 adding can be set on/off on tx and rx directions separately.

Optical Interface

When the physical media is multimode fiber AlU isrecommended to be equipped with STM-1-10-13
ATM accessinterface module. When the physical mediaissingle mode fiber AlU isrecommended to be
equipped with STM-1-10-13S ATM access interface module.

The intra office G.957 optical STM-1 interfaceis supported for single mode version and intraoffice
ATMF UNI 3.1 optical STM-1 interfaceis supported for multimode version.

The fiber connector type used in both optical modulesis SC.

Electrical Interface

When the physical mediais category 5 unshielded twisted pair AlU isrecommended to be equipped with
UTP-5 ATM access interface module. ATMF af-phy.0015.000 electrical STM-1 interfaceis supported
for electrical version.

The electrical connector type used is RJ-45.

Multiplexing structure

Standard (1.432.2) mapping of ATM cellsto STM-1 VC-4 issupported. The bit rate available for ATM
cellsis 149 760 khit/s.

TheegressATM cell streamisfirst mapped into the C-4 and then to VC-4 along with the VC-4 overhead
(POH). The ATM cell boundaries are aligned with the STM-1 octet boundaries. Cell may crossa C-4
boundary.

Cell rate decoupling type at the ATM accessinterface isbased onidle cells.

10
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Section Overhead (SOH) and Path Overhead (POH)

The bytesin the following table representing the nine row nine column structure of STM-1 frame SOH
are processed at the STM-1 ATM access interface.

The following acronyms will be used:

Al, A2 = TX/RX frame bytes F6F6F6282828

JO = Regenerator Section Trail Trace Identifier

NU = national use

B1 = TX generates BIP-8 for Regenerator Section, Rx counts RS BIP-8 errors

H1, H2 = TX normal new data flag 110 (1-4), SDH SShits 10 (5-6), J1 pointer 10 (7-8), OA (1-8)
H3 = pointer action 00 (1-8)

B2 = Tx generates BIP-24 for Multiplex Section, Rx counts MS BIP-24 errors

K2 =Noaarm (6-8) 000, TX set L_RDI (6-8) 110 when LOS or LOFin RX, L_AIS 111 (6-8).
721,722 = TX FEBE when rx B2 errors

M1 = BIP-24 remote error indication

J1 = TX generates as null trace message 00Ohexa,

B3 = TX generates BIP-8 for Path Section, RX counts path BIP-8 errors

C2 =TX bytevalue 13;, (ATM cells), Rx valid codes 13, and 01},

G1=TX generates FEBE (bitsl-4=) on rx path B3 byteerrors, TX generatesP-RDI (bit5=1) when
TP_RDI, RX

Function Column POH

1 2 3 4 5 6 7 8 9 1
Framing Al Al Al A2 A2 A2 J0 NU1 NU2 J1

01lh AA AA
Error monitor- | B1 NU3 NU4 B3
ing BIP-8 BIP-8
c2
13h
VC-4 pointers, |H1 Y Y H2 1* 1* H3 H3 H3 Gl
AU AIS AU-4 AU-4 FF FF action action action P-RDI
Error B2 B2 B2 K1 us u6 K2 u7 us
monitoring BIP-24 | BIP-24 |BIP-24 AIS/RD
|

D4 U9 ui10 D5 ull ui12 D6 ui3 ul4

FF FF FF

D7 uis ulie6 D8 u17 uis D9 u19 u20

FF FF FF

D10 uz21 u22 D11 D12 u26

FF FF FF
Error M1 NU5 NU6
reporting B2 err.

11
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6.1.2.5 ATM cross-connect

VP-level cross-connection between ATM accessinterface and ATM virtual trunks are performed. Cross-
connections between ATM virtual trunk VPCs are not supported at the AIU matrix.

Setup of VPCs between AlUs requiresinformation on planned VPI usage at the ATM access interfaces
on both ends of the connection. The VPIsused are entered asvalid VPIsto the AlU VP- table along with
the cross-connect information telling to which ATM virtual trunk and VPL the cells are connected to.

6.1.2.6 AlU Cell Buffers

Buffering isrequired to handle momentary cell burstsfromthe ATM accessinterface which can be caused
by subsequent cell arrival on several PCR-based VPCs.

In receive direction (demultiplexing) each of the ATM virtual trunks has a dedicated buffer in external
RAM. Maximum size of buffer is 2000 cells. Buffer size and thresholds are configurable by NM S per
ATM virtua trunk as’virtual buffer size'. Inthe demultiplexing direction each of the cell buffersisserved
with itsassociated ATM trunk capacity and small cell buffers allow for some buffering.

In transmit direction (multiplexing) no buffering isimplemented except for cell alignment and
multiplexing purposes ( ~ 2 cells per trunk). In the multiplexing direction all the cell buffers areto be
served in lessthan one cell duration on the highest capacity ATM trunk (16 Mbit/s=37 kcps, cell duration
is 27ms) so that no queues can be accumulated. Empty cell buffers are skipped.

AlU 1:1 ABP513 supports buffering for one ATM virtual trunk interface whereas AlU 1:4 supports
buffering for four ATM virtual trunksin parallel. Cell buffersat ABP513 and ABP551 are implemented
with four static RAMs giving an 8000 cell buffer capacity.

The following buffer related logic is supported per each ATM virtual trunk:

— If the buffer isfull the cellsarriving to buffer are discarded and discard events are counted (buffer
overflows)

— SW control can enable (congestion reset enable) HW to truncate cell buffer to a specified level
(congestion reset | eft over) if the buffer isfound to befilled above specified threshold (congestion
threshold) by SW. Oldest (blocking) cells are discarded and discard events are counted in SW
(congestion resets). HW logic does not truncate buffers without triggering by SW.

— minimum buffer level (MinCellBufferFillLevel) from last microcontroller read is kept

— maximum buffer level (MaxCellBufferFillLevel) from last microcontroller read is kept

— cell transmitsto ATM virtual trunk when buffer has been over a specified level can be counted
(Casual Congestions)

No per VPI based buffering is supported so it is possible that one misbehaving VPC affects traffic flow
on other VPCs.

12
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6.1.2.7 ATM level OAM features

AlU can insert and extract standard F4-level OAM cells from any of the VPCs configured. OAM cells
are handled both at the ATM access interface and at the ATM virtual trunk interface.

The format of F4-level OAM cellsis specified in 1.610. Each VPC is constantly monitored for standard
OAM cells and user defined action is taken.

VPC segments creation, modification and deletion which isrequired for proper segment based OAM
functionality issupported with NM S. Also one headed segmentswith other end outside DXX network are
possible.

Continuity check

Continuity check (cc) lets the operator know if a particular virtual path connection or virtual path
connection segment is constantly operational. VP segment and end-to-end level continuity check for AlU
isavailable viathe DXX NMS CLT-tool. For management VP end-to-end continuity check is available
via AlU node manager window. The repetitive sending mechanism is selected to be supported (1c/s per
cc-VP). When AlU isdefined asa segment sink point it isable to detect and declare the loss of continuity
defect (LOC). LOC isdeclared if no continuity check cells or user cells on the cc-VP isreceived.

AlU isableto support cc on all configured VPCson virtual trunk side. On access interface side AlU
supports maximum of 12 simultaneous continuity checks. Continuity check can beperformedonall ATM
virtual trunks simultaneoudly. It must be born in mind that repetitive cc-mechanism represents 424bit/s
load on the VPCs and will thus affect VPC performance.

The continuity check must be specifically activated/deactivated on the VPC. The activation isdone by the
network management. Activation/deactivation can also be done with activation/deactivation cells from
external equipment.

VP-AIS
VP-AlISisused for reporting defect indicationsin the forward direction.

VP-AIS cellswill be sent periodically (1cps) by AlU when receiving transmission path-Al S defect
indications from the Physical Layer. VP-AlISisalso sent if a LOC defect is declared on cc-VP.

TheVP-AlSissent along all VP connections affected. So if TP-AlS isreceived from ATM access
interface then VP-AIS is generated to all VPson all ATM virtual trunks.

VP-AIS cells are nonintrusively monitored by AlU and thisinfo isavailable for system management.
VP-AlISisnot duplicated on a VP already forwarding VP-AIS.

VP-RDI
VP-RDI is used for reporting remote defect indications in the backward direction as per 1.610.

VP-RDI ismonitored at AIU ACP module and thisinfo is available for system management. User VP-
RDI is passed on to the VPC end point.

13



-
ERICSSON 2

Ericsson Radio Access AB

6/1551-ZAE901 17 Rev D INTERFACE UNITS
1999-02-23 AlU ATM INTERFACE UNIT

DXX NODE TECHNICAL DESCRIPTION

VP Cell loopback

Cell loopback lets the operator test any particular virtual circuit connection or segment operation by
defining VP level loopback oops on the network equipment.

AlU loopbacks can be activated on both ATM access interface and ATM virtual trunk interface.
Loopback source acts as a test cell generator/analyzer and loopback sink performs the looping function
for the test cells.

AlU supportsloopback location ID use. Loopback location ID has 16 octets reserved in the loopback cell
payload and 16 octets for loopback source ID.

AlU supports segment and end to end loopback cells.

The cell loopbacks are ATM level loopbacksto be run on F4 OAM cellsfor VPCs. Cell loopbacks can
be performed on all ATM virtual trunks simultaneously.

6.1.2.8 ATM traffic management

The AlU cell transfer performance is characterized by the cell buffering related information. Since AlU
isadapting a high speed interface to alower speed ATM virtual trunk(s) it needsto buffer cells. The AlU
buffer fill level varies depending on how well the traffic shaping and VPC PCR-control at the ATM
equipment utilizing AIU performs. Buffer fill variation will cause cell delay variation. Buffer overflow
will causecell loss. Large buffer fill will causeincreased cell transfer delay at AlU. Buffering issupported
in the ingressdirection at AIlU HW ABP buffering module on per virtual trunk basis.

ATM trafficis controlled only with relatively shallow cell buffersat the AIU ABP modulein theingress
direction. All cellsgoing to the same ATM trunk use the same cell buffer and single queue. UPC must be
doneonthe ATM network side outside DX X transport network. No particular service classesor QoS classes
aredirectly supported. User will be ableto useindividual VCswithin the VPCsaslong as none of the VCs
isrequired to have a higher QoS than the ATM trunk (can be one or more VPCs). A rough QoS (MCTD,
CDV and CLR dependent on incoming traffic shape) of an ATM trunk can be either explicitly specified at
trunk creation time or isimplicitly specified by the trunk buffer size and buffer related configurable logic.

The function of AlU in traffic handling is simply to adapt asynchronous ATM cell stream from STM-1 to
wanted ATM trunk cell transport method (for example E1 circuit across DXX network). Cell burst handling
istrusted up to attached ATM equipment traffic shaping function (TS).

Thereisan option of resetting the cell buffersif unacceptable CTD isexperienced. The ABPHW supports
buffer fill level to buffer threshold comparison which isused to tick a counter in case the threshold is
exceeded. This counter valueisread and interpreted by SW running on ACP module to set a fault
condition. If buffer reset is allowed the ABP HW can reset the buffer to alevel specified by SW settable
parameter.

Cell discarding by resetting buffersisthe only direct congestion control option for AlU. Discarding is
based solely on the user definable threshold and in no way to CLP. No cell tagging is performed. No cell
priority features will be implemented. No EFCI will be implemented.

The receive/ingress direction buffer size and the buffer thresholds are individually definable for each
ATM virtual trunk as ‘virtual buffer size'. Maximum buffer sizeis 2000 cells.

14
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6.1.2.9 AlU timing
Two timing modes are supported by the AlU:

1 In transmit timing modethe ATM accessinterface transmitter uses node clock astiming reference.
(local timing)
2. In loop timing mode the ATM access interface transmitter uses timing received from line as

reference. (rx timing)
AlU interface is not used as node clock synchronization reference.

6.1.2.10 Performance monitoring
AlU HW providesdatafor system performance records summarizing the AlU performance over a 24 hour
or 15 minute period based on ACP cell statistics, buffer monitoring and OAM cell information available
on VPL level.

VPC related data

Txed/cells Transmitted user cells

Rcvd/cells Received user cells (non-zero VCI)
Txed/OAM Transmitted OAM cells
Rcvd/OAM Received OAM cells

PVpPAIS Received VP-AIS cells

PVpRDI Received VP-RDI cells

ATM accessinterfacerelated data

Txed/cells Transmitted user cells

Rcvd/cells Received user cells (non-zero VCI)
DisHec Discarded HEC errored cells
DisPro Discarded Protocol errored cells
AtmOcdTm Out of cell delineation events
BerPs Path section BIP-8 error ratio

ATM virtual trunk related data

Txed/cells Transmitted user cells

Rcvd/cells Received user cells (non-zero VCI)
DisHec Discarded HEC errored cells

DisPro Discarded protocol errored cells
VtOutDis Cells discarded due to congestion reset
AtmOcdTm Out of cell delineation time

MxBFL Maximum cell buffer fill level

MnBFL Minimum cell buffer fill level

CngRes Buffer resets due to congestion

Ovrfls Lost cellsdueto cell buffer overflow
CaCngs Cell transmission times when casual congestion situation has been active
CngSec Congested seconds

PeCSec Persistently congested seconds

15
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6.1.2.11 Loopsin AlU
STM-1 interface equipment loop can be activated for diagnostic purposes. ATM access interface module
transmit data is turned back to receive datainside AlU.

User defined ATM OAM cell loops are available.

6.1.2.12 AlU protection
ATM virtual trunks are protected by the DXX network circuit protection means.

6.1.2.13 Network management control channels
DXX management channels are configured as usually in DXX networks. The DXX processor at AlU
ABU257 moduleis responsible for DXX management communication.

6.1.2.14 ATM control functions
AlU does not directly support ILMI. Transparent transport of ILMI messagesis supported. ILMI VCCs
aremultiplexed at AlU 1:4 accordingto ATMF UNI signalling 4.0 Annex 8: multiplesignalling channels.

AlU does not directly support signalling. Transparent transport of signalling messagesis supported.
Signalling VCCs are multiplexed at AlU 1:4 according to ATMF UNI signalling 4.0 Annex 8: multiple
signalling channels.

6.1.2.15 Node requirements
For installation of AlU into aMidi, aBasic or a Cluster Node hardware and software of other DXX units
must have the following or later version

SCU Node Control Unit equipped with

— SCP211 (HDLC-4CH) Control Channel Expansion Module
— SCZz281, SCP211 software module V3.1

— SCZ280 software module V8.4

In Basic Node SXU-A or SXU-B Cross-connect Unit equipped with

— SXZ282, SXU software module V6.6
In Midi Node XCG Cross-connect Unit equipped with

— SMZ538, XCG software module V2.0
In Cluster Node SXU-C Cross-connect Unit equipped with

— SXZ289, SXU-C software module V2.7

16



-

o
ERICSSON - DXX NODE TECHNICAL DESCRIPTION
Ericsson Radio Access AB
6/1551-ZAE901 17 RevD INTERFACE UNITS
1999-02-23 AlU ATM INTERFACE UNIT

6.1.3 Modulesfor AlU ATM Interface Unit

6.1.3.1 General
The optical and electrical interface modules used in the AIU units are:

— STM-1-10-13

ATM interface unit consists of the modulesin the following table and ATM access interface module.

MODULE CODE FUNCTION PCS/AIU
ABU257 ATM Base Unit 1

ABP513 ATM buffering and switching block 1linAlU1:1
ABP551 ATM buffering and switching block 1linAlU 1:4
ACP514 ATM cell processing module 1

PDF520 12V, 5V and 3.3V power supply module 1

M odule Structure

ABU257
The main functional blocks of the ABU257 are:

DXX processor of the unit

DP-RAM interface to ACP514 ATM processor
Xbusinterface

VTP control businterface

Power supply interface

AlU LEDs

o gk wNPRE

ACP514 - ATM cell processor module
The main functional blocks of the ACP514 are:

1 ATM processor of the unit

DP-RAM interface to ABU257 DXX processor

ATM cell processing block

Utopialevel 1 interface to the ATM accessinterface module
Utopialevel 1 -likeinterface to the ATM virtual trunk interface

a bk~ wbd
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ATM virtual trunk interface modules

NAME MODULE CODE FUNCTION PCS/AIU
ABP-1:1 ABP513 1:1 multiplexing and buffering module 1
ABP-1:4 ABP551 1:4 multiplexing and buffering module 1
The main functional blocks of the ABP-modules are:

1 Utopia level 1 -likeinterface to ACP514

2. ABU-XBI asic interface

3. TX ATM virtual trunk interface cell multiplexing CPLD

4. RX ATM virtual trunk interface cell demultiplexing CPLD

5. RX ATM virtual trunk specific cell buffers
ATM accessinterface modules

NAME MODULE FUNCTION PCS/AIU

CODE
STM-1-10-13 ODH491 Optical intra office multimode 1.3um STM-1 interface | 1
STM-1-10-13S ODH575 Optical intra office singlemode 1.3um STM-1linter- |1
face
UTP-5 EDH390 Electrical UTP-5 STM-1 interface 1

Interface modules contain the following functional blocks:

o gk wNPRE

PDF520- Power module

The main function of the PDF520 to provide 12V, 5V and 3.3V power for AlU operation from the 48V
battery voltage available. The operating voltages are monitored and a functional disturbance activates a

fault message.

Optical/electrical STM-1 line interface
Clock recovery
System clock to node clock locking

Transmit clock multiplication

STM-1 and VC-4 termination and ATM cell mapping
Utopialevd 1 interface to ACP514
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6.1.4 Faultsand Actionsin AlU ATM Interface Unit

6.1.4.1 AlU faultsand actions
The following acronyms will be used in the tables below:

PMA = Prompt Maintenance Alarm

DMA = Deferred Maintenance Alarm

MEI = Maintenance Event Information

S = Service Alarm

R =Red alarm LED

Y = Yélow alarm LED

VPAIS = VP-AIS cell insertion

MS-RDI = MS-RDI generation

P-RDI = P-RDI (AU-RDI) generation

VP-RDI = VP-RDI generation (applicable in Management VP only)

Common Logic Faults

Fault condition Status LED Rx Tx Note
signal signal
“ Reset (DXXP/ABZ531)" PMA, S R BusIF off | Off

there has been a unit reset

“ System clock missing” PMA, S R - -
19.44 MHz clock of the AlU ismissing

“16/20 Mhz clocks not locked” PMA R - -
19.44 MHz clcok of the AlU not locked with 16.896
MHz clock of the node.

“FIMSYNC problemin XBUS’ PMA, S R - -
X-bussyncronization pulsetransmitted by the SXU is

missing.

“1A alarm from |A monitoring” PMA, S R - -
The | A addresses do not work correctly.

“ Backup unit fault” PMA Y - -
Extended backup unit is not responding.

“VB 1: +5V (BUS1)” PMA R - -
The VB 1 voltageis below the threshold limit.

“ Power +12 V" PMA R - -
Theboard 12 V supply voltageisbelow the threshold

limit.

“ Reset (ATMP)” PMA, S R - Off
There has been a unit reset.

“ Power +3.3 V" PMA R - -
Theboard 3.3V supply voltageisbel ow thethreshold

limit.

“ Protected bus voltage” PMA R - -
Protected bus voltages are above the threshold limit.

“ Node clock missing” PMA, S R - -
16.896 MHz node clock ismissing.

“ Start permission denied” PMA, S R BusIF off | ldlepattern
Most likely the unit does not belong to the node con- in the pay-
figuration. load
“ATMP not responding” PMA R - Off

Communication between AlU processor modulesis
not OK.
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Fault condition Status LED Rx Tx Note

signal signal

“ CPU Memory faults (abz531)” PMA, S R - -
RAM fault
EPROM fault
EEPROM faults
“ CPU Memory faults (abz531)” PMA R - -
Flash faults
“ DPRAM fault (abz531)" PMA, S R - -
“ Missing settings (abz531)” PMA, S R - -

Oneof the setting structures hasbeen corrupted inthe
non-volatile memory.

“ Settings corrupted” PMA R - -
Fatal setup corruption.

“ Incompatible sw EPROM/flash” PMA, S R - -
The downloaded sw isnot compatiblewith the system

sw on the EPROMSs.

“ Chksum err in dwnlded sw (abz531)" PMA, S R - -
The download sw has been corrupted.

“ Incompatible sw DXXP/ATMP” PMA, S R - -
SW version mismatch between DXXP and ATMP.

“ Setup data mismatch” PMA, S R - -
Conflict in the backup setting parameters.

“Initialization error (abz531)” PMA, S R - -
Initialization phase failed.

“ CPU memory faults (acz700x)” PMA, S R - -
RAM fault

EPROM fault

“ CPU memory faults (acz700x) PMA R - -
EEPROM fault

Flash faults

“ Missing settings (acz700x)” PMA, S R - -

Oneof the setting structures hasbeen corrupted inthe
non-volatile memory.

“ Cell Processor failure’ PMA, S R - -
Self-test failurein the ATM cell processor.

“ Cell Processor memory error” PMA, S R - -
ATMC SRAM memory access failure.

“ Incompatible sw EPROM/flash” PMA, S R - -
The downloaded sw isnot compatiblewith the system
sw on the EPROMSs.

“ Checksum error in dwnlded sw” PMA, S R - -
The downloaded sw has been corrupted.

“Initialization error (acz700x)” PMA, S R - -
Initialization of application sw unsuccessful.

“Tx FPGA fault” PMA, S R - -
Self-test failurein Tx FPGA.

“ Rx FPGA fault” PMA, S R - -
Self-test failurein Rx FPGA.

“ RAM fault” PMA R - -
ATM virtual trunk interface module SRAM test de-
tected a memory fault.

“ Missing modul€” PMA, S R - -
ATM virtual trunk or ATM access interface module
ismissing.

“ Conflict in module type” PMA, S R - -
A conflict between the installed module and the set-
tings.

20



-
ERICSSON 2

Ericsson Radio Access AB

DXX NODE TECHNICAL DESCRIPTION

6/1551-ZAE901 17 RevD INTERFACE UNITS
1999-02-23 AlUATM INTERFACE UNIT
Fault condition Status LED Rx Tx Note
signal signal
“ATM access interface modul e internal |oopback” MEI, S Y - -
Aninterfaceloopiscreated inthe ATM accesssinter-
face module.
“ Rx buffer overflow” DMA - - -
ATM virtual trunk interface module Rx buffer over-
flow detected.
“ Fault masked/test” MEI Y - -
Unit main block faults are masked.
“HW fault in module’ PMA, S R - -
A severeerror inthe ATM virtual trunk interface
module.
“ATM accessinterface ASIC failure’ PMA, S R - -
A severe ASIC failurein the ATM accessinterface
module.

“ATM accessinterface module EEPROM failure’ PMA, S R - -
Failure to access interface module EEPROM
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ATM Access Interface Faults

Fault condition Status LED Rxsignal | Tx Note
signal

“ atmA ccessportReceiveFifoAlarm” PMA R - -

Receive FIFO full in the ATM access interface mod-

ule

“Unavailablity ThresholdCrossed” DMA - - -

A User-defined threshold value for unavailability is

exceeded.

“ NUMESST hresholdCrossed” DMA - - -

A user-defined threshold valuefor errored secondsis

exceeded.

“ NumSESsT hresholdCrossed” DMA - - -

A user-defined threshold value for severely errored
seconds is exceeded.

“Lossof Signal (LOS)” PMA, S R VP-AIS MS-RDI
Loss of signal defect is declared when a supervised P-RDI
signal hasn't had any transitionsfor a period of time. VP-RDI
SeeITU-T G.783

“BIP-8 RS (B1) ThresholdCrossed” DMA - - -

A user-defined threshold value for BIP error on re-
generator section is exceeded.

“BIP-24 MS (B2) ThresholdCrossed” DMA - - -
A user-defined threshold value for BIP error on mul-
tiplexer section is exceeded.

“BIP-8 PS (B3) ThresholdCrossed” DMA - - -
A user-defined threshold value for BIP error on path
section is exceeded.

“ Loss Of Frame (LOF)” PMA, S R VP-AIS MS-RDI

Loss of frame detected. See ITU-T G.783 P-RDI
VP-RDI

“ Loss Of Pointer (AU_LOP)” PMA, S R VP-AIS P-RDI

Loss of AU-pointer detected. See ITU-T G.783 VP-RDI

“Multiplex Section AIS (MS_AIS)” MEI, S \ VP-AIS | MS-RDI

Multiplex section AlS detected. See ITU-T G.783 P-RDI

and G.707 VP-RDI

“Path AIS (AU_AIS)” MEI, S Y VP-AIS P-RDI

Path (AU) AlSdetected. Seel TU-T G.783 and G.707 VP-RDI

“Multiplex Section RDI (MS_RDI)” MEI Y - -

Multiplex section RDI detected. See ITU-T G.783

and G.707

“ Path RDI (AU_RDI)” MEI \% - -

Path (AU) RDI detected. SeeI TU-T G.783 and G.707

“ PayL.oad Mismatch (PLM)” PMA,S |[R - P-RDI

Payload mismatch detected. VP-RDI

“ Fault masked/test” MEI Y - -

Interface fault mask settingison.

“ Loss of Continuity (LOC) in management VP.” MEI Y VP-AIS -

Loss of continuity detected in the management VP.

See|TU-T 1.610

“excessivediscardedHecErrorCells’ DMA - - -

A user-defined threshold value for discarded HEC er-

ror cells exceeded.

“excessivediscardedProtErrorCells’ DMA - - -

A user-defined threshol d valuefor discarded protocol
error cells exceeded.

“Lossof Cell Délineation (LCD)” PMA, S R VP-AIS P-RDI
Out of cell delineation anomaly has persisted long VP-RDI
enough to cause Loss of Cell Delineation defect.
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ATM Virtual Trunk Interface Faults

Fault condition Status LED Rxsignal |Txsignal |Note
“ Fault masked/test” MEI Y - -

Interface fault mask setting ison.

“ Loss of Continuity (LOC) in management VP.” MEI Y VP-AIS -

Loss of continuity detected in the management VP.

See|TU-T 1.610

“excessivediscardedHecErrorCells’ DMA - - -

A user-defined threshold value for discarded HEC er-

ror cells exceeded.

“excessivediscardedProtErrorCells’ DMA - - -

A user-defined threshold valuefor discarded protocol
error cells exceeded.

“Lossof Cell Délineation (LCD)” PMA, S R VP-RDI VP-AIS
Out of cell delineation anomaly has persisted long
enough to cause Loss of Cell Delineation defect.

“ atmV T Casual CongestionAlarm” MEI - - -
Temporary congestionin ATM virtual trunk interface
etected.

“ atmV T CongestedSecondAlarm” MEI - - -
A user-defined threshold valuefor congested seconds
in ATM virtual trunk interface is exceeded.

“ atmV T PersistentlyCongested Alarm” MEI Y - -
A user-defined threshold value for persistently con-
gested secondsin ATM virtual trunk interfaceis ex-
ceeded.

VPI fault in ATM Access Interface and Virtual Trunk Interface

Fault condition Status LED Rx Tx Note
signal signal
“VP defect” MEI Y VP-AIS VP-RDI

Virtual Path defect detected. VP-AIS or VP-RDI de-
tected.
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6.1.5 AlU Front Panel

AlUL:1

ouT

AlU1:4

ouT

AOMO081A.WMF

Fig. 7: AlU ATM Interface Unit Front Panel
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6.1.6 Technical Specificationsfor AIlU ATM Interface Unit

6.1.6.1 ATM Access Interfaces

— STM-1 single mode fiber optical intraoffice, G.957
— STM-1 multimode fiber optical intraoffice, ATMF UNI3.1
— STM-1 UTP-5 cable eectrical, ATMF af-phy.0015.000

STM-1MMF Optical Interface I ntraoffice

Bit Rate 155.52 Mbit/s
Input tolerance + 20 ppm

Code NRZ

Pulse shape ITU-T G.957 (fig.2)

Transmission media
Optical transmitter
Operating wavelength range

multimode fiber
LED
1261...1360 nm

Typical spectral RMS width 58 nm

Mean launched power

- minimum -20dBm

- maximum -14dBm
Minimum extinction ratio 8.2dB
Optical receiver PIN diode
Receiver minimum sensitivity (BER 1E-10) -29dBm
Receiver minimum overload -14dBm
Connector type SC
STM-1 SMF Optical Interface Intraoffice

Bit Rate 155.52 Mbit/s
Input tolerance +20 ppm
Code NRZ

Pulse shape ITU-T G.957

Transmission media
Optical transmitter
Operating wavelength range

Singlemode fiber

Class-1 Laser (IEC825)

1260...1360 nm

Typical spectral RMS width 7.7nm
Mean launched power

- minimum -15 dBm
- maximum -8dBm
Minimum extinction ratio 8.2dB
Optical receiver

Receiver minimum sensitivity (BER 1E-10) -28dBm
Receiver minimum overload -8dBm
Connector type SC
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STM-1 UTP-5Interface

Bit Rate

Input tolerance
Code

Transmission media
Nominal impedance
Pulse shape
Jitter/Jitter tolerance

Connector type

6.1.6.2 ATM Cross-Connect

Matrix type?
Cross-connection level
Connection types
Connection capacity
Maximum number of VPCs

Buffering

155.52 Mbit/s

+20 ppm

NRZ

UTP-5

100 W

af-phy.0015.000

1.5ns peak-to-peak / af-phy.0015.000
RJ-45/1SO/IEC 8877

1N

Virtual Path

bi-directional

16 Mbit/s

256-1024

Output buffered per ATM virtual trunk

a Cross-connection between ATM Access Interface (1) and ATM virtual trunks (N). VP Cross-connection between ATM

virtual trunksis not supported

ATM Access Interface Termination and M apping

Frame structures
ATM cell mapping

SOH access

STM-1, G.707
VC4,1.432.2 and G.707
Limited

ATM Virtual Trunk Termination and M apping

Frame structures

ATM cell mapping

DXX interface unit framings

Byte synchronous nx64k to X-bus
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6.1.6.3 Other characteristics

Power supply 48V DC
Power consumption 17w

Unit sizew x d x h (mm) 50x160x233
Unit width (T) 10

6.1.6.4 NM Srestrictions

NMS release 9.0B isrequired. No other special requirements.

6.1.6.5 Relevant ATM standards

ITU-T recommendations

1.150 B-ISDN Asynchronous Transfer Mode Functional Characteristics ITU-T 11/95
1.311 B-ISDN General Network Aspects ITU-T 08/96
1.321 B-ISDN Protocol Reference Model and Its Application ITU-T 1991
1.361 B-ISDN ATM Layer Specification ITU-T 11/95
1.413 B-ISDN User Network Interface ITU-T 03/93
1.432.1 'BSE'ISDN User Network Interface Physical Layer Specification - General Character- | ITU-T 08/96
igtics
1.432.2 B-1SDN User Network Interface Physical Layer Specification for 155 520 kbit/s | ITU-T 08/96
and 622 080 khit/s
1.610 B-ISDN Operation and Maintenance Principles and Functions ITU-T 11/95.
G.707 Network node interface for the SDH ITU-T 03/96
G.803 Architectures of transport networks based on the SDH ITU-T 03/93
G.804 ATM Cell Mapping into Plesiochronous Digital Hierarchy ITU-T 11/93
G.810 Considerations on Timing and Synchronization | ssues ITU-T 08/96
G.957 Optical interfaces for equipments and systemsrelating to the SDH ITU-T 07/95
ATM -Forum implementation agreements
af-phy.0010.002 UNI 3.1 ATM-Forum
af-phy.0015.000 ATM Physical Medium Dependent | nterface Specification for 155 ATM-Forum
Mb/s over Twisted Pair Cable
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6.2 CAE VF Interface Unit

6.2.1 General

The CAE offers voice frequency and signalling interfaces to DXX Cross-Connect System. It is used for
trunksto analog PABXes or exchanges. Other applications are anal og trunks between base stations and
exchangesin mobile networks, direct tielines between analog PABXes and leased linesusing VF carrier
modems. CAE isfunctionally compatible with the ADPCM server unit EAE.

DXX Network

VF + XB=64,32,24,16 kb/s VF +
PSTN 2.4EM XD=4,2,1,1 bits a 500b/s| 2.4EM | Analog
anal. exch. CAE CAE PBX
2 Mb/s ’ XB=64kb/s L VF+ |
PSTN G.704 XD=4bits a 500b/s 2.4EM| Analog
dig. exch. GMH CAE PBX
2 Mb/s ‘ ’
1 I
Carrier VF XB=64, (32) kb/s VF Carrier
modem CAE CAE modem
AOFO0067A.WMF

Fig. 8: Applications for CAE
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6.2.2 Operation of CAE VF Interface Unit

6.2.2.1 Physical Structure

The body of the CAE consists of a base unit, a power supply and a CAZ 287 program memory. The
availableinterface modules are;

— ADPCM-10VF
— PCM-10VF
— EM-2 x 10

Theunit dimensions are 50 x 160 x 233 mm. The front panel housestwo alarm LEDs, ared one and a
yellow one, and for each interface module two 25-pin, female D-connectors (1S02110). The back panel
holds two euro connectors. The upper accesses the control bus and the lower the 64 Mbit/s data cross-
connection bus of the subrack (X-bus). The back panel connectors also provide battery voltage for the
power supply module.

PDF204 or
CAE224 CAZZ/87 PDF209
CAE 7 ]
.o [o] //
/
//
o /
//

INTERFACE MODULES

AOMO042A.WME

Fig. 9: CAE Unit Equipped with IF Modules

29



-

o
ERICSSON - DXX NODE TECHNICAL DESCRIPTION
Ericsson Radio Access AB
6/1551-ZAE 90117 RevD INTERFACE UNITS
1999-02-23 CAE VF INTERFACE UNIT
Provisioning

The number of available VF interfaces of the CAE depends on |F modul e equipment and provisioning.
The provisioning ismade by NMS; it defines how the interfaces of the unit will be used. Modification of
the provisioning is not allowed if any of the interfaces are locked.

The provisioning alternatives depending on modul e equipment are:

Upper Module Lower Module Provisioning Alternatives
ADPCM-10VF none 10 VF
PCM-10VF none 10 VF
ADPCM-10VF PCM-10VF EM-2 x 10 10 VF or
10 VF+10x 2 EM or
5VF+5x4EM
ADPCM-10VF PCM-10VF ADPCM-10VF PCM-10VF 10 VFor 20 VF

Functional Structure

XB IF 10 VF Channels
BUS Q

x-su@ IR

% 10 VF/Signalling

G.704 Q Channels
C-BUS H UNIT CONTROL uP
BATTERY
BUS POW +5V, +12V, -10V
AOF0068A.WMF

Fig. 10: Functional Structure of CAE Unit

Themain functional blocks of the CAE unit are the power supply, unit controller including the processor
and its peripheral circuits, PCM RAM and an X-bus interface common for each channels.
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nCwX

nwcCcwon

ITMS0OT

Block Diagram

e RAM — 00— em AT~ VEO
HYBAL
SIG IF
| filter —Cr— PCM A xS
-adpcm REAY FC
ADPCM </ 24w VFI
uP SERIAL Q¢ CONTROL
IF 1/0 CPP250
D AGND
180V
SIG T 5 I < 100mA
POWER 12V,5V 1 Mux 47us ¢ E

™~ 5v,-10V %]_l_z ] :( M
% 5mA

CAE224 -10v CSE251

AOF0069A.WMF

Fig. 11: CAE Block Diagram

6.2.2.2 Power Supply

The power supply generatesthe operating voltagesrequired in the unit from the battery voltageit receives
from the battery bus. The operating voltages are monitored by a multichannel analog-to-digital converter
(A/D). A functional disturbance activates a fault message.

A unit receivesits operating voltage from the power supply module PDF 204 or PDF 209. This module
can bereplaced asawholeand it isplugged into the unit with connectors. The moduleisfixed with screws
in a place reserved for it on the unit. The battery voltage which is used as supply voltage for the power
supply moduleis connected from the DX X-bus through the bus connector.

The module provides the operating voltages +5V, +12V and -10V, operating voltage -5V is generated
from -10V by aregulator on the base unit. The module also receives a +5V bus voltage, which during
start-up conditionsis supplied to the interface circuits connected to the bus. The operating voltage +5V
of the unit is monitored with areset circuit and alow operating voltage resultsin a unit reset.

All operating voltages as well asthe +5V bus voltage are monitored by measuring them with an A/D
converter. An alarm is generated if a voltage exceeds its limits.

6.2.2.3 Unit Controller

The 80C188 microprocessor with its peripheral circuits controls and monitors the functions of the unit.
Information related to control and monitoring is transmitted on an internal control bus of the subrack.
Through this control bus the unit can communicate with other unitsin the subrack. The processor
generates HDL C messages.
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The program is stored on the board in an interchangeable EPROM memory identified as CAZ 287. Part
of the application programs are stored in a non-volatile FLASH memory and thusit is possible to update
these programs without removing the unit from its operating environment. A non-volatile memory isalso
used to store the unit's operating parameters and the unit number so that in case of a power interruption,
the unit is automatically reset to the conditions prevailing the interruption without specific
parameterization. The RAM memory of the processor operates as aworking storage containing e.g. error
counters and data buffers for the HDL C-links and for the frame control bus.

6.2.2.4 Control Bus

The unit communicates with other unitsin the subrack via the subrack control bus. Each unit position in
the subrack has an individual addresswhich isregistered by the unit when it isinserted into the subrack.
This address identifies the unit during communication. The unit settings can be changed through the
control buswith the aid of a service computer connected to the SCU unit. The units are also monitored
and fault data is collected through the control bus. Each unit can transmit messages on the control bus
when there is no other traffic on the bus. When a unit istransmitting, it sendsa clock signal and data to
the bus. The unit uses the same linesto receive messages from other units. The control busis secured by
having a double bus, the duplication controlled by the SCU unit.

6.2.2.5 X-busInterface

6.2.2.6 Loops

The X-bus interface adapts the bus to the unit. It transfers signals from the bus to the channels, timing
signals and control information to the unit, and correspondingly it transfers data and monitoring
information from the channelsto the X-bus. The businterface prevents the unit from interfering with the
bus functions when the unit isinserted into the subrack dot, or wheniit isremoved from the subrack, and
also if the unit fails.

The cross-connect unit suppliesthe C16M bus clock through the X-bus. The C16M clock is also the
central clock of the subrack: it isused to create clock frequenciesfor the transmitted signals. The bus
supplies frame alignment and multiframe alignment signals to the frame buffers.

The cross-connect unit exchanges data with the interface units by placing a channel address on the X-bus
which activates the data buffers of the corresponding channel. Received and transmitted data is carried
on separate 8-bit wide buses. The receiving data bus DR1 is secured with the data bus DR2. The cross-
connect unit decides with the aid of a bustest which busto use, and thisinformation is supplied to other
units through the control bus. From the cross-connect unit the GMH unit receives the time d ot address
which directs the bus data transmission to one selected time slot at a time.

Busfunctions are monitored also by the interface units. When the interface is synchronized and the
corresponding cross-connection ismade, the unit will activatethe A Activity Missing alarm, if it cannot
receiveitschannel addressfrom the bus. When a unit isinserted and connected to the subrack, it monitors
the combined information formed by the bus clock and multiframe synchronization signal; if this
information is missing, the unit will activate the Bus Sync Missing alarm. The Bus Sync Missing alarm
inhibits the missing channel address alarm.

The NMSisableto control several loopsin the CAE unit. Loops are used to find a faulty section of the
line and to calibrate the echo cancellation of 2-wire connection. All loops are loops back to X-bus, no
loops are available back to interface.

There are three loop types available:
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Base Unit Module
AOFO0070A.WMF
Fig. 12: Loops

— Digital loop DL, which meansthat dataislooped back transparently in adigital section of the base

unit.

— Analog loop AL, which means that data is looped back in an analog section of the interface chip
in interface module. ADPC-PCM-ADPCM conversion isincluded if the module supports that
function. Loop gainisO dB.

— Calibration loop CL, whichisused in 2-wire connection to measure the echo cancellation. CL loop

isalso made in an anal og section of the interface chip.

Each channel can be looped independently.
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6.2.3 Interface Modulesfor CAE Data Interface Unit

6.2.3.1 General

The voice frequency and signalling interface modules used in the CAE unit are;

— ADPCM-10VF
— PCM-10VF
— EM-2 x 10

Interface modules

A unit is connected to a transmission line through interface modules. The interface modules contain the
analog components required for the interface. The signals between the unit and the interface module are
digital signalswhich are converted to the voice frequency signalsin the module.

The processor busis connected to both interface module connectors. Through this busit is possible to
detect the module type and to read data regarding the modul e status, e.g. a missing incoming signal.

In the receiving direction the interface module converts the voice frequency signal received from the
transmission linein digital format by an A/D converter and maps the channel to the PCM frame. PCM
dataiswritten to PCM RAM and led to X-bus interface.

The data transmission channel interfaces convert anal og voice frequency signalsto/from PCM data of X-
businterface. In the transmitting direction PCM data pulses are converted into a form suitable for

transmitting in the required format. In the receiving direction a signal attenuated by the transmission line
isamplified. The voice frequency signal is converted in the digital format by an A/D converter. Theline
interfacesarerealized asinterface modules so that a unit can havetwo interface modul es of different types
at the same time. The available signal interfaces of the unit depend on which interface modules are used.

The PCM channels from interface modules are mapped to a G.704 frame and led to X-businterface.

Voice Frequency Interface

The X-bus writes datainto the PCM RAM using VF interface address |A_VF and time slot number ts,
IA_VFiscommon for all VF channels. The PCM RAM is connected to the interface module through a 2
Mbit/s bus.

In the interface module there is one interface chip for each channel and each chip picksthe data fromits
own timedot in 2Mbit/s bus. If the module supports ADPCM/PCM conversion, thereisa converter chip
for each channel between the interface chip and a 2Mbit/s bus.

Interface chips make the voice frequency compression which is selected by the NMS.
VF interfaces are equipped with transformers and DC blocking capacitors. The nominal impedanceis 600

W. Thereisone transformer for receive and one for transmit direction. In 2-wire connection the receive
signal istaken via the transmit transformer.

34



-
ERICSSON 2

Ericsson Radio Access AB

6/1551-ZAE901 17 Rev D INTERFACE UNITS
1999-02-23 CAEVFINTERFACE UNIT

DXX NODE TECHNICAL DESCRIPTION

Signalling Interface

X-bus accesses the signalling interface SIG | F by using the signalling interface address1A_SIG and the
16-frame long multiframe. The signalling interface is connected to the interface module with a 2 Mbit/s
bus and it holds the following functions:

— signalling bits coming from the DXX network can be filtered to remove spikes shorter than 8 ms

(4 hits).
—  ADPCM processing to signalling bitsin accordance with G.761 (see Relevant Recommendations).
— loop-back

— nPinterfaceto signalling

MARTISDXX SUBRACK PBX
CAE

logic

) evyilov F
+ @ m il -/\

T/ cse/gnd

[ [] ——
- o g o
ral batt _ subrack
central battery stadion ground bar ground cable
B
(===

AOEO005A.WMF

Fig. 13: EM Signalling Interface

The signalling interface operatesin "Earth/Minus' manner (E & M). Itsinput is at negative (minus)
potential and it senses when the M-wire is connected to the ground. It contains analogical filtering to
remove spikes shorter than 30 ms. Signalling interface output connects the E-wire to the ground (Earth).
It contains spark quenching to limit negative voltagesin the E-wireto -180 V. The E-wire output current
islimited to 100 m.

The E & M interface wires must not be taken outdoorsin order not to be exposed to high noise voltages.
The PBX signalling interface must be referenced to a ground voltage.
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6.2.4 Fault Conditionsin CAE VF Interface Unit

6.2.4.1 Common Faults

The following acronyms will be used in the table below:

PMA = Prompt Maintenance Alarm

S = Service Affecting Fault

MEI = Maintenance Event Information
R =Red alarm LED

Y = Yelow alarm LED

Fault Condition Status Front LEDs
Power supply:

+5V,-5V,+12V,-10V PMA R
+5 V back plane voltage PMA R
Memory faults:

RAM, EPROM fault PMA, S R
FLASH fault PMA, S R
Check sum error:

-in FLASH memory PMA, S R
- in downloaded SW PMA, S R
Operation status faults:

Unit reset PMA, S R
Unit unregistered PMA, S R
Setup parameter error PMA, S R
Conflict in module type PMA, S R
Fault masking MEI Y

Interface operation

IF combo write/read fault PMA, S R
IF loop to DXX MEI, S Y
IF blocked MEI, S Y
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6.2.5 Front Panel of CAE VF Interface Unit

aooD
coaon

13ap000DD0O

= 11

AAOMOO70A WMF

Fig. 14: Front Panel of CAE VF Interface Unit

Pin Usagefor 20 x VF

Upper Module Lower Module

Pin J 2 33 H

1 Goutla outba outlla outl6a
2 outlb outéb outllb outl6b
3 - - - -

4 out2a out7a outl2a outl7a
5 out2b out7b outl2b outl7b
6 out3a out8a outl3a out18b
7 out3b out8b out13b out18b
8 - - - -

9 outda out9a outlda outl9a
10 outdb out9b outl4b out19b
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Pin Usagefor 20 x VF

Upper Module L ower Module

11 out5a outl0a outl5a out20a
12 out5b out10b out15b out20b
13 - - - -

14 Binla in6a inlla inl6a
15 inlb in6b inllb in16b
16 - - - -

17 in2a in7a inl2a inl7a
18 in2b in7b in12b inl7b
19 in3a in8a inl3a in18b
20 in3b in8b in13b in18b
21 - - - -

22 inda in9a inl4a in19a
23 indb in9b inl4b in19b
24 in5a in10a inl5a in20a
25 insh in10h in15h in20h

a out = 4w output or 2w output/input

b in=4winput

Pin Usagefor 10 x VF + 10 x 2EM

Upper Module Lower Module
Pin J N7J 33 H
1 outla out6a Pe1a e6a
2 outlb outéb elb e6b
3 - - ground ground
4 out2a out7a €2a e’a
5 out2b out7b e2b e’b
6 out3a out8a €3a esb
7 out3b out8b e3b esb
8 - - ground ground
9 outda out9a eda 9a
10 outdb out9b edb 9b
11 out5a out10a eba el0a
12 outsh out10b e5b €10b
13 - - ground ground
14 Sinla in6a Imia méa
15 inlb in6b milb méb
16 - - ground ground
17 in2a in7a m2a m7a
18 in2b in7b m2b m7b
19 in3a in8a m3a m8b
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Pin Usagefor 10 x VF + 10 x 2EM

Upper Module Lower Module
20 in3b in8b m3b m8b
21 - - ground ground
22 inda in9a méa m9a
23 indb in9b m4b m9b
24 in5a in10a mba ml0a
25 insh in10h m&h m10h

a out = 4w output or 2w output/input
b e=signalling output
c in=4w input

d m=signalling input

Pin Usagefor 5x VF + 5 x 4EM

Upper module L ower module
Pin J 2 33 H
1 Goutla - Pe1a elc
2 outlb - elb eld
3 - - ground ground
4 out2a - €2a e2c
5 out2b - e2b e2d
6 out3a - e3a e3¢
7 out3b - e3b e3d
8 - - ground ground
9 outda - eda elc
10 outdb - edb edd
11 outSa - eba ebc
12 out5b - e5b e5d
13 - - ground ground
14 Cinla - dmia mlc
15 inlb - mlb mld
16 - - ground ground
17 in2a - m2a m2c
18 in2b - m2b m2d
19 in3a - m3a m3c
20 in3b - m3b m3d
21 - - ground ground
22 inda - mda mac
23 indb - m4b mad
24 in5a - mba mbc
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Pin Usagefor 5x VF + 5 x 4EM

Upper module

Lower module

25 insh

m&h m&d

a out = 4w output or 2w output/input

b e=signalling output

c in=4w input

d m=signalling input

14 25

000000000000
0000000000000

1 13
ALCO004A WMF

Fig. 15: D-type 25-pin female connector
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6.2.6 Cabling for CAE Interface Unit

[N PAIR 1 BLUE I
e Bl UE/WHITE Al
— o) outla BLUE - —
P inla ORANGE ' PAIR 2 ORANGE c
e outlb BLUE/WHITE il ORANGE/WHITE i
e in1b ORANGE/WHITE Al [
15¢ [ PAIR 3 GREEN c
- R GREEN/WHITE T
60— out2a GREEN H [
i in2a BROWN it PAIR 4 BROWN L
178 out2b GREEN/WHITE : BROWN/WHITE !
180— in2b BROWN/WHITE i I
°F e out3a GREY i PAIR 5 GREY L
9@ — in3a BLUE i GREY/WHITE —
Y out3b GREY/WHITE N i
20." in3b BLUE/BLACK | PAIR 6 BLUE H
*— : T BLUE/BLACK ! ;

EL :
28— outda ORANGE o PAIR 7 ORANGE L
200 — inda GREEN ! ORANGE/BLACK [
108 out4b ORANGE/BLACK ™ Al
e in4b GREEN/BLACK ; PAIR 8 GREEN Ly
1e out5a BROWN il GREEN/BLACK [
18 in5a GREY [N it
100 out5h BROWN/BLACK i PAIR 9 BROWN L
58 in5h GREY/BLACK C BROWN/BLACK e
P I ol
1395 i PAIR 10 GREY b
i GREY/BLACK N
L.| |J

SHIELD R SHIELD R

AOCO0015A.WMF

Fig. 16: Cable for CPP/CSE

6.2.7 G.704 Frame Structure Technical Specifications

2048 kbit/s Frame Structure

See Appendix A.

Multiframe Structurein the Signalling Time Slot

See Appendix A.

VF and Signalling in G.704

XB: VF Data XD: CAS Signalling EM Interface

64 kbits's PCM a b c 4 EM interfaces
64 kbits's PCM a b 0 2 EM interfaces
32 khit/s ADPCM a b? - 2 EM interfaces
16 kbit/'s ADPCM a® - - 1 EM interfaces
24 kbit/s ADPCM - - - no EM interface

a Signalling bitis ADPCM processed in accordance with G.761

41



-
ERICSSON 2

Ericsson Radio Access AB
6/1551-ZAE901 17 RevD INTERFACE UNITS
1999-02-23 CCO AND CCSUNITS

DXX NODE TECHNICAL DESCRIPTION

6.3 CCO and CCS Units

6.3.1 General

Theunit pair CCO/CCS offersaconnection of a PBX extension linethrough the DXX network. The CCO
providesinterfacesfor up to 10 extension linesfrom the PBX. These lines can be routed through the DX X
network to one or more CCS units. Each CCS providesinterfacesfor up to 10 subscriber telephonelines.
A circuit from a CCS to another CCS can be created if aHot Line feature isrequired.

A circuit in the DXX contains one interface in both CCO and CCS, and the connection between them.
The connection is permanent, i.e. the DXX network does not function as a telephone switch. The circuit
between the PBX and the subscriber transfers speech, calls, off-hook information, multifrequency dialing
and loop disconnect dialing. The CCO has a software sel ectabl e voltage monitoring for the PBX line that
isfunctional during on-hook. The CCO also detects overload condition during off-hook.

DXX Network

XB=64,32,16 kb/s
XD=4,2,1 bits a 500b/s

Subscriber_Subscr. |i Extension lin ~ %9
upscriber upscr. line ccs cco xtension lin PBX

AOF0097A.WM

Fig. 17: PBX Extension Through DXX
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6.3.2 Operation of CCO and CCS Units

6.3.2.1 Physical Structure

The CCO consists of a CAE 258 base unit and a CCZ 445 program memory. The CCO also has a power
supply module PDF 202, an officeinterface module CCO 443 and a PCM codec CPP 492. If compression
isrequired, the CPP 492 isreplaced by an ADPCM converter CPP447.

The CCS consists of a CAE 227 base unit and a CCZ 445 program memory. The CCS has two power
supply modules, PDF 202 and PDF 446. It also has a subscriber interface module CCS 444, aPCM codec

CPP 493 and afilter module RCS 449. If compression isrequired, the CPP 493 isreplaced by an ADPCM
converter CPP 448.

PDF 202
CAE 227 CCZ 445 \P%F 446

) /
INTERFACE MODULE CCO 444

AOMOO53A.WMF

Fig. 18: CCSUnit
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CAE 258 CCZ 445 P%F 202

) /
INTERFACE MODULE CCO 443

AOMO007A.WMF

Fig. 19: CCO Unit

The dimensions for the CCO are 50 x 160 x 233 mm and for the CCS they are 73 x 160 x 233 mm. The
front panels of both units house two alarm LEDs, a red and a yellow one, aswell as a 25-pin, female D-
connector (1SO2110). The back panels of the units hold two euro connectors. The upper one accesses the
control bus and the lower one the 64 Mbit/s data cross-connection bus of the subrack (X-bus). The back
panel connectors also provide battery voltage for the power suppliesin both units.
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Fig. 20: CCO Block Diagram
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Fig. 21: CCSBlock Diagram
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6.3.2.2 Power Supply, CCO

A replaceable DC/DC unit power supply PDF 202 provides operation voltages 12, 5and -10 V. A
regulator generates-5V from-10V in CAE 258. The power supply operatesdirectly on the station battery
voltage that is supplied through the fuse unit (PFU) and through the back plane of the DXX subrack. The
X-bus interface circuits are powered from the back plane of the subrack during the unit's start-up
conditions. The operation voltages are continuously monitored by an A/D converter of the unit.

6.3.2.3 Power Supply, CCS

A DC/DC unit power supply PDF 446 attached to a CCS 444 provides operation voltages+ 50 V. In
addition to that, a DC/DC unit power supply PDF 202 provides operation voltages 12, 5 and -10 V. A
regulator generates-5V from-10V in CAE 227. The power supply operatesdirectly on the station battery
voltage that is supplied through the fuse unit (PFU) and through the back plane of the DXX subrack. The
X-bus interface circuits are powered from the back plane of the subrack during the unit's start-up
conditions. The logic operation voltages are continuously monitored by an A/D converter of the unit.
With high voltages (+ 50 V) only fault indication is available.

6.3.2.4 Unit Controller

Both units are controlled by an 80C188 microprocessor located in each CAE. The processor
communicates with the other units of the subrack and with the service/management computers of the
DXX network through a high-speed control businterface (C-bus), including an HDLC controller. The
basic unit softwareis stored in an interchangeable EPROM memory identified as CCZ 445. The
application programs are stored in a non-volatile FLASH memory and can be downloaded.

6.3.2.5 Control Bus

The unit communicateswith other unitsin the subrack viaasubrack control bus. Each unit positionin the
subrack hasan individual addresswhich isregistered by the unit when it isinserted into the subrack. This
addressidentifies the unit during communication. The unit settings can be changed through the control
buswith the aid of a service computer connected to an SCU unit. The units are also monitored and fault
data is collected through the control bus. Each unit can transmit messages on the control bus whenever
there is no other traffic. When a unit is transmitting, it sends a clock signal and data to the bus. The unit
uses the same lines to receive messages from other units. The control busis secured by having a double
bus, the duplication controlled by an SCU unit.
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6.3.2.6 X-BusInterface

6.3.2.7 Loops

The cross-connect unit suppliesthe C16M bus clock through the X-bus. The C16M clock is also the
central clock of the subrack; it isused to create clock frequenciesfor transmitted signals. The bussupplies
frame alignment and multiframe alignment signals to the frame buffers.

The cross-connect unit exchanges data with the interface units by placing a channel address on the X-bus
which activates the data buffers of the corresponding channel. Received and transmitted data is carried
on separate 8-bit wide buses. The receiving data bus DR1 is secured with a data bus DR2. The cross-
connect unit decideswith the aid of a Bustest which busto use, and thisinformation is supplied to other
units through the control bus. From the cross-connect unit the CCO/CCS unit receives the time slot
address which directs the bus data transmission to one selected time dot at atime.

The bus functions are also monitored by the interface units. When an interface is synchronized and the
corresponding cross-connection is made, the unit will activatethe |A Activity Missing alarmin case it
cannot receive its channel address from the bus. When a unit isinserted and connected to the subrack, it
monitorsthe combined information formed by the bus clock and multiframe synchronization signal; if the
information is missing, the unit will activate the Bus Sync Missing alarm. The Bus Sync Missing alarm
inhibits the missing channel address alarm.

The NMSisableto control several loopsin the CCO and CCS units. Loops are used to find a faulty
section of the line and to calibrate the echo cancellation. All loops are loops back to X-bus, no loops are
available back to interface.

There are three loop types available:

— digital loop DL whereby data is|ooped back transparently in a digital section of the base unit

— analog loop AL whereby data islooped back in an analog section of the interface chipin an
interface module. ADPC-PCM-ADPCM conversion isincluded if the module supports that
function. Loop gainisO dB.

— calibration loop CL which is used to measure the echo cancellation. The CL loop isalso madein
an anal og section of the interface chip.

Each channel can be looped independently.
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6.3.2.8 Relative Levels

Theinput relative levels are attenuation levels. If the input relative level in dBr is chosen equal to that of

theanalog input signal level in dBm (e.g. -4dBr and -4dBm), the digital signal level isOdBm. Ininput the
-4dBr resultsin 4dB amplification.

The output relative levels are amplification levels. If the digital signal level is0dBm, the output relative
level in dBr should be chosen equal to that of the desired anal og output signal level indBm, e.g -4dBr and
-4dBm. In output the -4dBr resultsin 4dB attenuation.

6.3.2.9 Blocking

All channels can be blocked individually. When a channel is blocked, the VF data is attenuated and the
signalling bits are set to blocking state values.

6.3.2.10 Power Feed For CCS Unit
The CCS unit must have a central battery DC feed.

NOTE! Itisnot allowed to use AC power supply (PAU unit) with the CCS.

Restrictions

The CCO and CCS units are intended for use with station battery only.

The units support battery voltage range from 30 V to 60 V. A 24-V nominal battery is not supported.

The CCSunit draws up to 50 W from the battery bus. Therefore the maximum
numbers of CCS units are as follows:

NOTE! With PFU max. three (3) CCS units.

In case absolute minimum battery voltage of 40 V can be guaranteed with
PFU, max. four (4) CCSunits are allowed.
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6.3.3 Modulesfor CCO and CCS Units

6.3.3.1 General
The PCM/ADPCM converter modules used in the CCO and CCS units are:

— CCO-ADPCM
— CCO-PCM
— CCS-ADPCM
— CCS-PCM

Voice Frequency Interface

The X-buswrites datainto the PCM RAM using the VF interface address |A_VF and a time slot number
(TS); thelA_VF iscommon for all VF channels. The PCM RAM is connected to the interface module
through a 2-Mbit/s bus.

In the interface modul e there is one codec chip for each channel, and each chip picks the data from its
own time dot in a2-Mbit/s bus. If the module supports ADPCM/PCM conversion, thereis a converter
chip for each channel between the codec chip and the 2-Mbit/s bus.

Converter chips make the voice frequency compression which is selected by the NMS.
VF interfaces are equipped with circuitry to be connected to a PBX (CCO) or to an extension (CCS).

The P configures the interface module using a serial 1/0 bus. The following parameters are
independently programmable for each interface channel:

— G.761 (see Relevant Recommendations) processing for signalling bits during compression
— error filtering for signalling bits

— relative input/output levels 0.1 dB steps

— hybrid balance for test impedance

— VF coding: PCM or 16, 32 kbit/s ADPCM

— analog, digital or calibration loop back

— PBX voltage monitoring for CCO

The G.761 processing should be similarly configured throughout the connection.
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6.3.4 Faultsand Actionsin CCO and CCS Units

6.3.4.1 Fault Conditions
The following acronyms will be used in the table below:

PMA = Prompt Maintenance Alarm

S = Service Affecting Fault

MEI = Maintenance Event Information
R =Red alarm LED

Y = Yelow alarm LED

Fault Condition Status Front LEDs
Power supply

+5V,-5V,+12V,-10V PMA R

+50V, -50V PMA R

+5 V back plane voltage PMA R

Memory faults

RAM, EPROM fault PMA, S R
FLASH fault PMA R
Incompatible SW revisions PMA, S R

Check sum error

-in FLASH memory PMA, S R

- in downloaded SW PMA,

(7]
Py

Operation status faults

Unit reset PMA, S R
Setup error PMA, S R
Conflict in module type PMA, S R
Start permission denied PMA, S R
Fault masking MEI Y
Interface operation

IF loop to DXX MEI, S Y
IF blocked MEI, S Y
X-busfault

Timing fault PMA, S R
No interface activity (1A) PMA, S R
General faults

ASIC error PMA, S R
Unit HW fault PMA, S R
Module type conflict PMA, S R
AIS from network MEI, S Y
PBX-related faults

Overload MEI, S Y
Loss of PBX voltage PMA, S
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6.3.5 Front Panel of CCSand CCO Units
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AOMO0072A.WMF

Fig. 22: Front Panel of CCO Unit
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Fig. 23: Front Panel of CCS Unit
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Pin Usage for CCO and CCS/ D-connector

Pin Pin
1 chla 14 ch6a
2 chlb 15 chéb
3 - 16 -
4 ch2a 17 ch7a
5 ch2b 18 ch7b
6 ch3a 19 ch8a
7 ch3b 20 ch8b
8 - 21 -
9 chda 22 ch9a
10 chab 23 ch9b
11 ch5a 24 chl0a
12 chsb 25 ch10b
13 -

14 25

000000000000
0000000000000

1 13
ALCO004A.WMF

Fig. 24: D-type 25-pin female connector
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6.3.6 Cabling for CCO and CCS Units
Cabling for both CCO and CCS unit must be provided by EricssonEricsson.

D25 MALE CONNECTOR M PATR #1 BLURE m
BLUE/WHITE
/C\ 1 BLUE
14 QRANGE PAIR #2 QORANGE
2 BLUE/WHITE ORANGE/WHITE
o 15 ORANGE/WHITE
o3 PAIR #3 GREEN
16 GREEN/WHITE
o4 GREEN
17 BROWN PAIR #4 EROWN
o5 GREEN/WHITE BROWN/WHITE
18 BROWN/WHITE
& GREY PAIR #5 GREY
T BLUE GREY/WHITE
o1 GRAY/WHITE,
o 20 BLUE/BLACK PAIR #6 BLUE
o 8 BLUE/BLACK
21
o2 ORANGE PAIR #7 ORANGE
o o2 GREEN ORANGE/BLACK
o 10 ORANGE/BLACK
o le3 GREEN/BLACK PAIR #8 GREEN
e 11 BROWN GREEN/BLACK
24 GREY
o112 BROWN/BLACK PAIR #9 BROWN
o %g GREY/BLACK BROWN/BLACK
— PAIR #10 GREY
GREY/BLACK
SHIEI.D SHIELD

AOC0016A.WMF

Fig. 25: Cabling for CCO and CCS Units
Cablepairs numbering is different than channel numbering.

Numbering table

Pair number Channel number
Pair#1 CH1
Pair#2 CH6
Pair#3 CH2
Pair#4 CH7
Pair#5 CH3
Pair#6 CH8
Pair#7 CH4
Pair#8 CH9
Pair#9 CH5
Pair#10 CH10

Make sure that CCS wires are not connected to ground. Do not install the
phone between two different cablepairs.
|
NOTE! If the phoneisinstalled incorrectly, the CCS might seem to be working
normally, conversation is possible and even ringing is passed, but the unitis
getting hot and might stop working after a while.
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6.3.7 Technical Specificationsfor Telephone Interfaces (CCO and CCS)

Transmission Characteristics

Number of channels per unit 10

Type of encoding

VF characteristics

64 kbit/'sPCM (CCITT G.711 A-law)
16, 32 kbit/s ADPCM (ITU-T G.726)

G.712

Nominal impedance 275 W+ 850 W/150 nF
Return loss 300Hz...600Hz >15dB

Return loss 600Hz...3400Hz >20dB
Terminal balance return loss (TBRL) >20dB
Relativelevels

input -12 dBr...+1 dBr
output -16 dBr...+1 dBr
adjustability 0.1 dB/steps
Longitudinal balance

CCO > 50 dB

CCs > 40 dB
Out-of-band signals at channel output <-30dB

Absolute channel delay @ 1 kHz

VF to PCM <700 ns
PCM to VF <700 s
PCM to ADPCM <400 s
ADPCM to PCM <400 s
Total distortion (CCITT G.712/G.713 method 1)

64 kbit/s PCM G.712

Idle channel noise

64 kbit/s PCM <-75dBmOp
Noisein conversation state CCo CCs
input < -66 dBmOp < -64 dBmOp

output <-75dBmOp <-67 dBmOp
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DC Characteristics For Extension Unit, CCS

Voltage feed

quiescent condition 48 Vdc + 20 %/-15 %
Current feed

off-hook condition 48/(1650 + R) A min.

52/(1550 + R) A max.
(R=0...1800)

short circuit between a, b and earth, any combination 150 mA max.
Extension line resistance

loop resistance including a telephone set in off-hook condition 1800 W max.
Signalling Characteristics For Extension Unit, CCS

Signalling states detection

on-hook condition loop current 3 mA max.

off-hook condition loop current 10 mA min.

multifrequency signalling transparently to PBX

loop disconnect signalling supported

Ringing signal

frequency 25Hz+4%

distortion 10% THD

voltage:

no load 75V rms. max.

at terminals across 5.2 kW 52 Vrms. min.

Loop Termination for PBX Unit, CCO

PBX lineinterface

high-ohmic condition 1 MWmin.
low-ohmic condition 350 Wmax.
ringing signal detector impedance at 25 Hz 8 kWmin
loop DC current 13 mA min.
40 mA max.

Signalling Characteristicsfor PBX Unit, CCO

ringing signal to be detected 30V rms. min.
ringing signal frequency 25Hz* 12%
50 Hz ringing signal detection supported
ringing signal not to be detected 10 V rms. max.
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6.4 CCO-UNI Interface Unit

6.4.1 General Information

With plain old telephone system (POTS) interface units, an operator can build a voice connection from a
private branch exchange (PBX) or local exchange (LE) through the DXX™ system into anal og tel ephone
terminal equipment.

The 30-channel CCS-UNI unit is used as an interface between anal og telephone terminals and DXX
network. If the analog connection is desired also for PBX, the CCO-UNI unit supports up to 30 analog
extension lines from the PBX towards DXX network.

The connection through the DX X network ispermanent: the DXX system does not function asatel ephone
switch. POT S interface units are fully integrated with the powerful DXX Network Management System
(NMS).

6.4.2 Operation

6.4.2.1 Supported Features

The following anal og office lineinterface’ s features are supported with CCO-UNI unit:
Transmitting of on-hook and off-hook condition

Termination of line current

Transmitting of pulsedialling

Detection of polarity reversal

Detection of ringing voltage

Detection of 12 or 16 kHz metering pulses, programmable frequency
Programmable level of metering sensitivity

Transmitting and receiving of voice frequencieswith a2 wire/ 4 wire hybrid
Programmable receiving and transmitting levels of voice frequencies
Programmable line termination impedance

Calling line identification (CL1)

Over voltage protection

© o N~ WDNPRE

e
N = O

6.4.2.2 M echanical Design

The mechanical design of CCO-UNI unitsis based on standard DXX system mechanics. The units can
occupy any card slot in the subrack; however, general recommendationsfor subrack equipping should be
followed. CCO-UNI unit is 10T (50.8 mm) wide.

— The CCO-UNI unit isbuild up by PBU560 control processor module, PDF553 power supply and
two CCO555 subscriber line interface modules. Line interface modul es are connected to control
processor through power supply card PDF553, which deliversall operating voltagesto unit. Unit
is connected into the DXX subrack’s X-bus through connectors at the rear edge of the PBU560.
See Fig. 26.
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CCO-UNI

[e)e)
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O
O
w

O
@]

Ji J2

@

— 1 /

4

AOMO091A.WMF

Fig. 26: Mechanical Structure of CCO-UNI

Power supply module PDF553

Connectorsto subscriber line interface modules CCO555
Subscriber line interface modules (2 pcs) CCO555

EMC shielding plate

Control processor module PBU560

Alarm LEDs, upper red and lower yellow

o s wdNPRE

The unit front panel houses two alarm LEDs and two subscriber lines interface connectors.
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6.4.2.3 Block Diagram

See block diagram of CCO-UNI in Fig. 27 below.

3.1

5 7 9 J1
9 J1
8
9 J1
6 ! 9 J1
9 J1
9 J1
8
9 J1
L 9 J1
9 J1
9 J1
8
5 9 J1
1
L 9 J1
9 J1
9 J1
8
9 J1
3.2
9 J2
9 J2
8
9 J2
9 J2
9 J2
9 J2
8
9 J2
uP | 9 2
4
9 J2
9 J2
8
9 J2
* 9 J2
9 J2
9 J2
8
9 J2
AOF0121A.WMF

Fig. 27: Functional Structure of CCO-UNI
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1 Cross connection bus (X-bus)
2. X-businterface
3. 3.1 and 3.2 CCO555 office line interface modules
4, Control bus (C-bus)
5. Control processor module PBU560
6. Battery bus (B-bus)
7. Power supply module PDF553 delivering +5V, +12 V, -10 V and -22 V
8. Four channel coder — decoder
9. Office line interface circuit

J1 and J 2 front panel connectors

The main functional blocks of the unit include power supply, control processor module, two subscriber
line interface modules and an X-businterface.

Power supply deliversall operating voltagesfor unit from battery-bus. Control processor module handle
signalling, monitors unit’s state and reports faults to NMS. Unit’ sinterface modules implement anal og
interfaces. I nterface modulesdeliver control channelsto control processor and bearer-channelshave static
Ccross-connection to X-bus.
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6.4.3 Interface modules

Unit CCO-UNI usestwo interface modules CCO555. Module CCO555 behind front plate connector J1
delivers channels 1 to 15 and module behind J2 channels 16 to 30. One CCO-UNI unit carriestotal 30
officelineinterfaces.

6.4.4 Faults

6.4.4.1 Fault table

Thefault tableisdescribed here and the table should be updated here asrequired. The format of the table
mirrorsthe format of the fault array structure in the software, with an additional field for the explanation
of the fault.

Thefields are interpreted as follows:

Name: Name of fault condition.

Sever: Major, Minor or Warning.

Status: PMA, DMA or MEI.

Srv: An Sin this column meansthe alarm isa service alarm.

Led R: for Red (upper in front plate), Y for Yellow (lower in front plate).
Blk Block: number (defined below).

GPT: General problem type, see[6].

SPT: Specific problem type.

Description: A comment.
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The block number defines the source of the fault according to the following table.

Block 0: Common Block

Blocks 1 — 30: Theinterfaces

Name Sever Status | Srv Led Blk GPT | SPT |Description

Unpredicted fault Major PMA - R 0 1 1 Thisfault condition should never

condition occur (or not yet supported).

Software error Major PMA - R 0 1 2 Software has noted an inconsisten-
cy initsown logic.

Software error in Major PMA - R 0 1 3 The main processor has received

Signalling Controller an unknown message from the
Signalling Controller.

Reset Major PMA S R 0 2 4 There hasbeen a unit reset (detect-
ed always after the power-up of
the unit).

Reset in Signalling | Major PMA S R 0 2 5 There has been areset in the Sig-

Controller nalling Controller (detected al-
ways after the power-up of the
unit).

Setup error Major PMA S R 0 3 6 One of the setting structures has
been corrupted in the non-volatile
memory.

Power supply +5V | Major PMA - R 0 4 7 Thevoltageisbel ow the threshold

(subrack) limit (about 4.6 V depending on
the calibration and the A/D resolu-
tion).

Power supply +5V | Major PMA - R 0 4 8 Thevoltageisbel ow the threshold
limit (about 4.6 V depending on
the calibration and the A/D resolu-
tion).

Power supply +12V | Major PMA - R 0 4 9 Thevoltageisbel ow the threshold
limit (about 11.3 V depending on
the calibration and the A/D resolu-
tion).

Power supply -10V | Major PMA - R 0 4 10 Thevoltageisabove the threshold
limit (about -9.0 V depending on
the calibration and the A/D resolu-
tion).

Power supply -20 V| Major PMA - R 0 4 11 Thevoltageisabove the threshold
limit

RAM fault Major PMA S R 0 5 12 A background process has detect-
ed aRAM location wherethe read
value does not match with the
written test pattern.

RAM faultin Signal- | Major PMA S R 0 5 13 A background processin the Sig-

ling Controller nalling Controller has detected a
RAM location where the read val-
ue does not match with thewritten
test pattern.

PROM fault Major PMA S R 0 5 14 Thecalcul ated check sum doesnot
match with the stored one.

Flash write error Major PMA S R 0 5 15 Error during writing to the flash
memory (main bank).

Flash copy error Major PMA S R 0 5 16 Error during writing to the flash
memory (shadow bank).

Flash erase error Major PMA S R 0 5 17 Error during erase of the flash
memory (shadow bank).

Flash duplicate error | Major PMA S R 0 5 18 Duplicated parameters (same ID)

detected during start-up.
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Name Sever Status | Srv Led Blk GPT | SPT |Description

Flash shadow error | Major PMA S R 0 5 19 The shadow bank of theflashis
not erased during start-up.

Flash checksumer- | Major PMA S R 0 5 20 Thecalcul ated check sum doesnot

ror match with the stored one.

Flash fault in Signal- | Major PMA S R 0 5 21 The Signalling Controller has de-

ling Controller tected an error initsown flash
memory.

Missing module 1 Major PMA S R 0 10 22 The interface module defined in
the settings is missing.

Missing module 2 Major PMA S R 0 10 23 The interface module defined in
the settings is missing.

Conflictinmodule | Major PMA S R 0 10 24 Thereisa conflict between thein-

typel stalled module and the settings.

Conflictinmodule | Major PMA S R 0 10 25 Thereisa conflict between thein-

type 2 stalled module and the settings.

Lossof multiframe | Major PMA S R 0 25 26 L oss of multiframe synchroniza-

sync tion state detected by the Signal -
ling Controller

ASIC faultinbase | Major PMA S R 0 32 27 Thefault isactivated if difference

unit between write/read configuration
data of ASIC has been detected.

Start permissionde- | Major PMA S R 0 36 28 Most likely the unit does not be-

nied long to the node configuration.

Bus sync fault Major PMA S R 0 38 29 No DXX bus synchronization
from SXU detected.

IA activity missing | Major PMA S R 0 40 30 The interface address is not acti-
vated on the cross-connection bus
by the SXU.

Missing or incom- Major PMA S R 0 55 31 Thereis no downloaded software

patible application in flash or the revision iswrong.

program

Checksumerrorin | Major PMA S R 0 55 32 The downloaded software has

downloaded SW been corrupted.

HW fault in base unit | Major PMA S R 0 62 33 Base unit hardware does not work
as expected.

Strapping conflict Major MEI - R 0 62 34 The strapping info of the base unit
PCB isnot what the software ex-
pects. Maybe the softwareisin-
stalled on awrong unit.

HW fault in module | Major PMA S R 0 62 35 Module hardware does not work

1 as expected.

HW fault in module | Major PMA S R 0 62 36 Module hardware does not work

2 as expected.

No response from Major PMA S R 0 62 37 A timeout occurred when waiting

Signalling Controller response from the Signalling Con-
troller.

Error message from | Major PMA S R 0 62 38 TheSignalling Controller returned

Signalling Controller an error to test message (other than
RAM or flash error).

Setup conflict Major DMA - R 0 69 39 Information stored to setup is self-
contradictory.

Interface loop to net | Warn MEI S Y 1-30 |27 40 Aninterfaceloop is created in the

interface module. It loops trans-
mitted data back to the interface
receiver.
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missing

Name Sever Status | Srv Led Blk GPT |SPT | Description

Equipment loopto | Warn MEI S Y 1-30 |27 41 Similar to Interface loop except

net that theloop ismade beforethein-
terface module on the PBU base
card.

Lineloop to user Warn MEI S Y 1-30 |27 42 Rx-data is|ooped back to thein-
terface transmitter.

AlSfrom Network | Warn MEI S Y 1-30 42 43 AlSisdetected from DXX Net-
work.

Faults masked Warn MEI - Y 1-30 58 14 The fault is activated when inter-
face Fault mask setting ison (all
interface faults are cleared).

Fault in interface Major PMA S R 1-30 |62 45 Lineinterface does not work as
expected.

IF blocked off Warn MEI S - 1-30 |63 46 The interface has been blocked
from the use.

Filter coefficients Warn MEI - Y 1-30 |69 47 The coefficients of the Signal

Processing Codec Filter (SICOFI)
are missing. Default coefficients
are used.
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6.4.5 Front Panel

See front panel of CCO-UNI unit in Fig. 28 below.

Allocation of subscriber line interfacesisthe following: Lines 1 to 15 connector J1 and lines 16 to 30

connector J2.

CCO-UNI

[eXe]

O
O

Ji J2

O
@)

AOMO094A.WMF

Fig. 28: Front Panel of CCO-UNI

A 50-pin SCSI |1 style connector isused in front panel of CCO-UNI. See Fig. 29 below for numbering.
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7 o O 32
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12 O O] 37
13 O O] 38
14 O O] 39
15 | O O 40
16 | O O 4
17 @) O 42
18 | O O 43
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20 |O O] 45
21 | O O 46
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N
)]
[
o

AOCO0019A.WMI

Fig. 29: Front Panel Connector of CCO-UNI, Front View

Numbering of Connector J1

Connector J1 pin Channel number at J1 Connector J1 pin Channel number at J1
number number

1 GROUND 26 GROUND
2 1TIP 27 9TIP

3 1RING 28 9RING

4 GROUND 29 GROUND
5 2TIP 30 10 TIP

6 2RING 31 10 RING
7 GROUND 32 GROUND
8 3TIP 33 11 TIP

9 3RING 34 11 RING
10 GROUND 35 GROUND
11 4TIP 36 12 TIP

12 4RING 37 12 RING
13 GROUND 38 GROUND
14 5TIP 39 13TIP

15 5RING 40 13 RING
16 GROUND 41 GROUND
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Numbering of Connector J1

Connector J1 pin Channel number at J1 Connector J1 pin Channel number at J1
number number

17 6 TIP 42 14 TIP

18 6 RING 43 14 RING
19 GROUND 44 GROUND
20 7TIP 45 15TIP

21 7 RING 46 15 RING
22 GROUND 47 GROUND
23 8TIP 48 -

24 8RING 49 -

25 GROUND 50 GROUND

Note 1: Each channel uses two connector pins because of two connected wires; Tip and Ring.

Numbering of Connector J2

Connector J2 pin Channel number at J2 Connector J2 pin Channel number at J2
number number

1 GROUND 26 GROUND
2 16 TIP 27 24TIP

3 16 RING 28 24 RING
4 GROUND 29 GROUND
5 17 TIP 30 25TIP

6 17 RING 31 25 RING
7 GROUND 32 GROUND
8 18 TIP 33 26 TIP

9 18 RING 34 26 RING
10 GROUND 35 GROUND
11 19TIP 36 27 TIP

12 19 RING 37 27 RING
13 GROUND 38 GROUND
14 20TIP 39 28TIP

15 20 RING 40 28 RING
16 GROUND 41 GROUND
17 21 TIP 42 29 TIP

18 21 RING 43 29 RING
19 GROUND 44 GROUND
20 22TIP 45 30TIP

21 22 RING 46 30 RING
22 GROUND 47 GROUND
23 23TIP 48 -

24 23 RING 49 -

25 GROUND 50 GROUND

Note 1: Each channel uses two connector pins because of two connected wires; Tip and Ring.
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6.4.6 Unit Cabling

CCO-UNI unit’s channels can be connected to subscriber line cross-connection panel with cable
838117242B POTS-UNI 10 m. See figure Fig. 30. Two cables are needed for each CCO-UNI unit.

© 0O 0 O O O
E‘ 2
I~
N

AO0C0020A.WMF

Fig. 30: Cable POTS-UNI 838117242B

AMP 749080-1 Shielded Backshell Kit with Jackscrews

AMP 749110-1 Cable Plug Connector

AMP 749108-4 Termination Cover, inside, 2 pcs

Madison 34ZDK00001 Cable, 17 pair, stranded 28 AWG, 100 W, 10 m
Strain Relief, inside

Marking: 838117242B POTS-UNI CABLE 10 m

Jackcrews, 2 pcs

Machine Screws, 2 pcs

O N O h~wDdDPR

68



-
ERICSSON 2

Ericsson Radio Access AB
6/1551-ZAE901 17 Rev D
1999-02-23

DXX NODE TECHNICAL DESCRIPTION

INTERFACE UNITS

CCO-UNI INTERFACE UNIT

6.4.6.1 Numbering of Cable Plug

See Fig. 31 below for unit cable plug’' s numbering:

P N WA OO N 0 ©

J
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50
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43
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40
39
38
37
36
35
34
33
32
31
30
29
28
27

26

P N W A~ OO N 0O

AOCO0021A.WMF

Fig. 31: POTS-UNI 838117242B Cable plug’'s numbering; Connector Pin Side and Termination Sde
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6.4.6.2 Numbering of Channelsin Unit Cabling

Cable Connected to Connector J1
Subscriber line interface channels 1 to 16 are numbered in a cable connected to connector J1 as follows:

Interface Pair of Connector J1 | Colour Coding of Wires

Channel Cable Pins

1 1 23 White/Black paired with Black/White

2 2 5,6 White/Brown paired with Brown/White
3 3 89 White/Red paired with Red/White

4 4 11,12 White/Orange paired with Orange/White
5 5 14,15 White/Y ellow paired with Y ellow/White
6 6 17,18 White/Green paired with Green/White

7 7 20,21 White/Blue paired with Blue/White

8 8 23,24 White/Violet paired with Violet/White

9 9 27,28 White/Grey paired with Grey/White

10 10 30,31 Black/Brown paired with Brown/Black
11 11 33,34 Black/Red paired with Red/Black

12 12 36,37 Black/Orange paired with Orange/Black
13 13 39,40 Black/Y ellow paired with Y ellow/Black
14 14 42,43 Black/Green paired with Green/Black

15 15 45,46 Black/Blue paired with Blue/Black

- 16 48,49 Black/Violet paired with Violet/Black
Ground 17 25,50 Black/Grey paired with Grey/Black
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Cable Connected to Connector J2

Subscriber lineinterface channels 17 to 30 are numbered in a cable connected to connector J2 asfollows:

Interface Pair of Connector J2 | Colour Coding of Wires

Channel Cable Pins

16 1 23 White/Black paired with Black/White
17 2 5,6 White/Brown paired with Brown/White
18 3 89 White/Red paired with Red/White

19 4 11,12 White/Orange paired with Orange/White
20 5 14,15 White/Y ellow paired with Y ellow/White
21 6 17,18 White/Green paired with Green/White
22 7 20,21 White/Blue paired with Blue/White

23 8 23,24 White/Violet paired with Violet/White
24 9 27,28 White/Grey paired with Grey/White

25 10 30,31 Black/Brown paired with Brown/Black
26 11 33,34 Black/Red paired with Red/Black

27 12 36,37 Black/Orange paired with Orange/Black
28 13 39,40 Black/Y ellow paired with Y ellow/Black
29 14 42,43 Black/Green paired with Green/Black
30 15 45,46 Black/Blue paired with Blue/Black

- 16 48,49 Black/Violet paired with Violet/Black
Ground 17 25,50 Black/Grey paired with Grey/Black
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6.4.7 Technical Specifications

6.4.7.1 Transmission Characteristics of CCO-UNI

Type of encoding 64 kbit/sPCM (ITU-T G.711 A-law)

Nominal impedance 600W, 200W+820W//115nF and 275W+850W//150 nF impedances are software
selectable. List of impedancesis possible to expand if needed.

Return loss
Per ITU-T Q.552 01/94 figure 1

Terminal balancereturn loss (TBRL)
Per ITU-T Q.552 01/94 figure 11, typical value over 30 dB at 1 kHz

Relative levels

72 different input and output level pair in regions

Input -6 dBr......+3 dBr (attenuation from analog to DXX)
Output -9 dBr ......+1 dBr (gain from analog to DXX)
Longitudinal balance Minimum >40 dB, Typical >46 dB at 1kHz

Attenuation/frequency distortion in analog to DXX and DXX to analog. O dB level is set at frequency
point 1020 Hz.

Frequency minimum loss maximum |loss
0...200 Hz 0dB no limit
200...300 Hz -0.30dB no limit
300...400 Hz -0.30dB 1.0dB
400...600 Hz -0.30dB 0.75dB
600...2400 Hz -0.60 dB 0.35dB
2400...3000 Hz -0.60 dB 0.55 dB
3000...3400 Hz -0.60 dB 1.5dB
3400...3600 Hz -0.60 dB no limit
Frequency >3600 Hz odB no limit

Variation of gain with input level
Per ITU-T Q.552 01/94 figure 5

Signal-to-total distortion ratio
Encoding and decoding side per ITU-T Q.552 01/94 figure 14

Idle channel noise
Per ITU-T Q.552 01/94 sections Input connection and Output connections
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6.4.7.2 Length of OfficeLine

CCO-UNI unit supports operation with a short line length only.

Limiting factor for the line length between PBX or LE and CCO-UNI unit is earth potential difference
between devices. M aximum difference between earth potentialsis 15 Vpeak AC at 50 Hz or 60 Hz.
When CCO-UNI isinstalled in the same premises with the PBX or LE this does not usually form any
limitation.

6.4.7.3 DC Characteristics
Reversal of line current is supported.
On-Hook condition: Lessthan 0.5 mA DC bleeding current.

Off-Hook condition: Constant voltage nominal 12 V between tip and ring terminals. Line current is
determined according to PBX'sor LE’sfeeding bridge. Off-Hook operating loop current rangeisfrom 8
mA to 100 mA (max). Nominal Off-Hook loop current is 40 mA.

6.4.7.4 Ringing

Ringing signal detector impedance at 25 Hz is 100 kW min.

Detecteing ringing signal frequency 20 Hz, 25 Hz or 50 Hz.

Detecting and not detecting voltages with 48 V superimposed battery at 25 Hz:
Detecting voltage is 28 Vrms minimum, not detecting voltage is 18 Vrms maximum.

6.4.7.5Metering

Metering pulse frequency 12 kHz or 16 kHz nominal, software selectable from NMS
Metering pulse duration over 80 ms

Metering pul ses repetition frequency between CCO-UNI, CCS-UNI is 2.4 Hz maximum
Metering pul se termination impedance 200 W nominal

Metering pulse detection level is software selectable from NMS asindicated in a table below:

Sensitivity setting | 12.00 kHz not detecting | 12.00 kHz detecting | 16.00 kHz not detecting | 16.00 kHz detecting
1 183 mv 302 mV 209 mv 364 mV
2 136 mvV 207 mvV 157 mvV 247 mvV
3 97 mvV 151 mvV 113 mv 181 mv
4 63 mvV 98 mvV 72 mv 118 mv
5 48 mVv 77T mv 56 mV 91 mv
6 35mVv 61 mv 39 mv 71 mv
7 24 mvV 46 mv 26 mV 54 mv
8 17 mv 34 mv 21 mv 40 mV
9 12 mv 24 mv 15 mv 29 mv
10 Imv 19 mv 12 mv 24 mvV
11 8mv 16 mvV 10 mv 21 mv
12 6 mvV 12 mv 8mv 17 mv

Voltage readings in the table above represent typical values on one of two centre operating frequencies
(12.00 kHz or 16.00 kHz). Sensitivity ishighest at these frequencies. Thesensitivity isgiven asrmsvalues
at one of channel’ sinput terminals(TIP, RING) of CCO-UNI unit. If input metering pulse’ svoltage level
is between values detecting and not detecting, it may be detected or rejected.

6.4.7.6 Caller Identification
CCO-UNI iscapableto transmit caller identification during On-Hook.
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6.4.7.7 Power Supply Requirements

Input voltage—48 VDC, range—40.5V t0—60.0 V pRETS 300 132-2 May 1996.

Maximum input power 20 W

Subrack’s Power Supply Unit

A DC-feeding power supply unit (PFU) isrequired in a DXX subrack carrying CCO-UNI units.

However, it ispossible to use an AC power supply PAU-5T or PAU-10T with CCO-UNI. Power supply
units PAU or PAU-15T are not possible to use. When an AC power supply unit is used, the subrack of

the node must be permanently grounded according to safety regulations.

6.4.7.8 Electromagnetic Compatibility

Test has been performed according to ETSI 300 386-1: December 1994, table 4: Public

tel ecommuni cations equipment, |ocations other than telecommunication centres. Normal priority of

service.
Immunity:
Test Coupling Standard Test level / Result Remarks
Compliance
criterion
ESD Enclosure EN 61000-4-2 3(6kV & 8kV)/NP NP
(ElectroStatic Dis- 4 (8kV & 15kV)/LFS
charge)
EFT Signal EN 61000-4-4 2 (500 V)/ NP NP
(Electrical Fast 3 (1kV)/LFS
Transient)
Surge Outdoor K.21/table1, No 1 1kVv/15kV/LFS OK a
signal 4kVILFS
Conducted RF AC & DC power & | EN 61000-4-6 2(3V)/NP NP
signal 3(10V)/RP

a 4 kV level only to be applied when primary protection is fitted.

NP: Normal Performance

RP: Reduced Performance

LFS: Loss of Function (Self recovery)

Statement of conformity: CCO-UNI unit with cable 838117242B POTS-UNI 10 m installed into a
DXX nodefulfil the essential requirements of the European telecommunication standard ETS 300

386-1.
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6.4.7.9 Environmental Specifications

Unit isintended to be used in telecommunication equipment premises.
Environmental operating conditions: ETS 300 019-1-3 Class 3.1; 1992
(Combination of IEC 721-3-3 classes 3K3/3B1/3C2/3S2/3M 1)
Condition

normal operating conditions +5°+40 oC, < 85 % RH, non-condensing
exceptional operating conditions-5° +45 oC < 90 % RH, non-condensing

6.4.7.10 System Alternatives
Refer to Chapter 6.5.7.9

6.4.7.11 Thee bit-CAS Signalling
Refer to Chapter 6.5.7.10
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6.5 CCS-UNI Interface Unit

6.5.1 General Information

With plain old telephone system (POTS) interface units, an operator can build a voice connection from a
private branch exchange (PBX) or local exchange (LE) through the DXX™ system into anal og tel ephone
terminal equipment.

The 30-channel CCS-UNI unit is used as an interface between anal og telephone terminals and DXX
network. If the analog connection is desired also for PBX, the CCO-UNI unit supports up to 30 analog
extension lines from the PBX towards DXX network.

The connection through the DX X network ispermanent: the DXX system does not function asatel ephone
switch. POT S interface units are fully integrated with the powerful DXX Network Management System
(NMS).

For alternative waysto build a system using CCS-UNI please see Chapter 6.5.7.9, System Alternatives.

For Channel Associated Signalling between CCS-UNI and CCO-UNI please see Chapter 6.5.7.10, Three
Bit CAS-Signalling.

6.5.2 Operation

6.5.2.1 Supported Features

The following analog subscriber line interface’ s features are supported with CCS-UNI unit:

Detection of on-hook and off-hook condition

Generation of line length adaptive loop current

Detection of pulse dialling

Transmitting of polarity reversal

Loop current enabling and disabling

Transmitting of 25 Hz balanced ringing voltage

Transmitting of 12 or 16 kHz metering pulses, programmable frequency
Programmable level of metering pulse transmitting

Transmitting and receiving of voice frequencieswith a2 wire/ 4 wire hybrid
Programmable receiving and transmitting levels of voice frequencies
Programmable line termination impedance

Calling line identification (CL1)

Over voltage protection

© o NSO~ WDNPRE
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6.5.2.2 M echanical Design

The mechanical design of CCS-UNI unitsis based on standard DXX system mechanics. The units can
occupy any card sot in the subrack; however, general recommendationsfor subrack equipping should be
followed. CCS-UNI unit is 10T (50.8 mm) wide.

The CCS-UNI unit is build up by PBU560 control processor module, PDF553 power supply and two
CCS554 subscriber lineinterface modules. Line interface modules are connected to control processor

through power supply card PDF553, which deliversall operating voltagesto unit. Unit is connected into
the MarisDXX subrack’ s X-bus through connectors at the rear edge of the PBU560. See Fig. 32.

2
6 /‘z’
CCS-UNI #

° —
o

J1 J2

oo
oo

AOM0092A.WMF

Fig. 32: Mechanical Structure of CCS-UNI

Power supply module PDF553

Connectors to subscriber line interface modules CCS554
Subscriber line interface modules (2 pcs) CCS554

EMC shielding plate

Control processor module PBU560

Alarm LEDs, upper red and lower yellow

o ks wNPRE

The unit front panel houses two alarm LEDs and two subscriber lines interface connectors.
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6.5.2.3 Block Diagram
See block diagram of CCS-UNI in Fig. 33.
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Fig. 33: Functional Structure of CCS-UNI
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1 Cross connection bus (X-bus)

2 X-businterface

3 3.1 and 3.2CCS554 subscriber line interface modules

4, Control bus (C-bus)

5. Control processor module PBU560

6 Battery bus (B-bus)

7 Power supply module PDF553 delivering +5V, +12 V, -10 V and -22 V
8 Four channel coder — decoder

9. Subscriber line interface circuit

J1 and J 2 front panel connectors

The main functional blocks of the unit include power supply, control processor module, two subscriber
line interface modules and an X-businterface.

Power supply deliversall operating voltages for unit from battery-bus. Control processor module handle
signalling, monitors unit’s state and reports faults to NMS. Unit’ sinterface modules implement anal og
interfaces. I nterface modulesdeliver control channelsto control processor and bearer-channelshave static
Cross-connection to X-bus.
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6.5.3 Interface M odules

Unit CCS-UNI usestwo similar 16 channel interface modules CCS554. Module CCS554 behind front
plate connector J1 delivers channels 1 to 16 and module behind J2 channels 17 to 30. One CCS-UNI unit
carriestotal 30 subscriber line interfaces.

6.5.4 Faults

6.5.4.1 Fault table

Thefault tableisdescribed here and the table should be updated here asrequired. The format of the table
mirrorsthe format of the fault array structure in the software, with an additional field for the explanation
of the fault.

Thefields are interpreted as follows:

Name: Name of fault condition.

Sever: Major, Minor or Warning.

Status: PMA, DMA or MEI.

Srv: An Sinthiscolumn meansthe alarmisa service alarm.

Led: Rfor Red (upperinfront plate), Y for Y ellow (lower in front plate).
Blk: Block number (defined below).

GPT: General problem type, see[6].

SPT: Specific problem type.

Description: A comment.
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The block number defines the source of the fault according to the following table.

Block 0: Common Block

Blocks 1 — 30: Theinterfaces

Name Sever

Status

Srv Led Blk

GPT

SPT

Description

Unpredicted fault
condition

Major

PMA

Thisfault condition should
never occur (or not yet
supported).

Software
error

Major

PMA

Software has noted an in-
consistency in itsown log-
ic.

Software

errorin

Signalling Control-
ler

Major

PMA

Themain processor hasre-
ceived an unknown mes-
sage from the Signalling
Controller.

Reset Major

PMA

There hasbeen aunit reset
(detected always after the
power-up of the unit).

Reset in
Signalling Control-
ler

Major

PMA

There has been areset in
the Signalling Controller
(detected always after the
power-up of the unit).

Setup error Major

PMA

One of the setting struc-
tures has been corruptedin
the non-volatile memory.

Power supply +5V
(subrack)

Major

PMA

The voltageis below the

threshold limit (about 4.6
V depending on the cali-

bration and the A/D reso-
lution).

Power supply +5 V | Major

PMA

The voltageis below the

threshold limit (about 4.6
V depending on the cali-

bration and the A/D reso-
lution).

Power supply +12 | Major
\%

PMA

The voltage is below the
threshold limit (about 11.3
V depending on the cali-
bration and the A/D reso-
lution).

Power supply -10 | Major
\%

PMA

10

The voltage is above the
threshold limit (about -9.0
V depending on the cali-
bration and the A/D reso-
lution).

Power supply -20 | Major
\Y%

PMA

11

The voltage is above the
threshold limit

RAM fault Major

PMA

12

A background process has
detected a RAM location
where the read value does
not match with the written
test pattern.

RAM fault in Sig-
nalling Controller

Major

PMA

13

A background processin
the Signalling Controller
has detected a RAM loca-
tion where the read value
does not match with the
written test pattern.

PROM fault Major

PMA

14

The calculated check sum
does not match with the
stored one.

Flash write error Major

PMA

15

Error during writing to the
flash memory (main bank).
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Name Sever Status Srv Led Blk GPT |SPT Description

Flash copy error Major PMA S R 0 5 16 Error during writing to the
flash memory (shadow
bank).

Flash erase error Major PMA S R 0 5 17 Error during erase of the
flash memory (shadow
bank).

Flash duplicate er- | Major PMA S R 0 5 18 Duplicated parameters

ror (same D) detected during
start-up.

Flash shadow error | Major PMA S R 0 5 19 The shadow bank of the
flash isnot erased during
start-up.

Flash checksum er- | Major PMA S R 0 5 20 The calculated check sum

ror does not match with the
stored one.

Flash faultin Sig- | Major PMA S R 0 5 21 The Signalling Controller

nalling Controller has detected an error inits
own flash memory.

Missing module1 | Major PMA S R 0 10 22 The interface module de-
fined in the settingsis
missing.

Missing module2 | Major PMA S R 0 10 23 The interface module de-
fined in the settingsis
missing.

Conflict in module | Major PMA S R 0 10 24 Thereisaconflict between

typel theinstalled module and
the settings.

Conflict in module | Major PMA S R 0 10 25 Thereisaconflict between

type2 theinstalled module and
the settings.

Lossof multiframe | Major PMA S R 0 25 26 Loss of multiframe syn-

sync chronization state detected
by the Signalling Control-
ler

ASIC faultin base | Major PMA S R 0 32 27 Thefault isactivated if dif-

unit ferencebetweenwrite/read
configurationdataof ASIC
has been detected.

Start permission Major PMA S R 0 36 28 Most likely the unit does

denied not belong to the node con-
figuration.

Bus sync fault Major PMA S R 0 38 29 No DXX bus synchroniza-
tion from SXU detected.

|A activity missing | Major PMA S R 0 40 30 Theinterface addressis
not activated on the cross-
connection bus by the
SXU.

Missing or incom- | Major PMA S R 0 55 31 Thereis no downloaded

patible application softwarein flash or there-

program visioniswrong.

Checksum error in | Major PMA S R 0 55 32 The downloaded software

downloaded SW has been corrupted.

HW faultinbase | Major PMA S R 0 62 33 Base unit hardware does

unit not work as expected.

Strapping conflict | Major MEI - R 0 62 34 The strapping info of the
base unit PCB is not what
the software expects. May-
be the softwareisinstalled
on awrong unit.

HW faultin mod- | Major PMA S R 0 62 35 Module hardware does not

ulel work as expected.
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Name Sever Status Srv Led Blk GPT |SPT Description

HW faultin mod- | Major PMA S R 0 62 36 Module hardware does not

ule2 work as expected.

No response from | Major PMA S R 0 62 37 A timeout occurred when

Signalling Control- waiting response from the

ler Signalling Controller.

Error message Major PMA S R 0 62 38 The Signalling Controller

from Signalling returned an error to test

Controller message (other than RAM
or flash error).

Setup conflict Major DMA - R 0 69 39 Information stored to setup
is self-contradictory.

Interfaceloopto | Warn MEI S Y 1-30 |27 40 Aninterface loop is creat-

net ed in theinterface module.
It loops transmitted data
back to theinterface re-
ceiver.

Equipment loop to | Warn MEI S Y 1-30 |27 41 Similar to Interface loop

net except that theloop is
made before the interface
module on the PBU base
card.

Linelooptouser |Warn MEI S Y 1-30 |27 42 Rx-data is|ooped back to
the interface transmitter.

AlSfrom Network | Warn MEI S Y 1-30 |42 43 AlSisdetected from DXX
Network.

Faults masked Warn MEI - Y 1-30 |58 44 Thefaultisactivated when
interface Fault mask set-
tingison (al interface
faults are cleared).

Faultininterface | Major PMA S R 1-30 |62 45 Line interface does not
work as expected.

IF blocked off Warn MEI S - 1-30 |63 46 Theinterface has been
blocked from the use.

Filter coefficients | Warn MEI - Y 1-30 |69 47 The coefficients of the Sig-

missing nal Processing Codec Fil-
ter (SICOFI) are missing.
Default coefficients are
used.
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6.5.5 Front Panel
See front panel of CCS-UNI unit in Fig. 35.

CCS-UNI
O
O
O )
J J2
O O

AOMO093A.WMF

Fig. 34: Front Panel of CCS-UNI

Allocation of subscriber line interfacesisthe following: Lines 1 to 16 connector J1 and lines 17 to 30
connector J2.

Numbering of Connector J1

Connector J1 pin Signal name Connector J1 pin Signal name
number number

1 GROUND 26 GROUND

2 1TIP 27 9TIP

3 1RING 28 9RING

4 GROUND 29 GROUND

5 2TIP 30 10TIP

6 2RING 31 10 RING

7 GROUND 32 GROUND
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Numbering of Connector J1

Connector J1 pin Signal name Connector J1 pin Signal name
number number

8 3TIP 33 11 TIP

9 3RING 34 11 RING
10 GROUND 35 GROUND
11 4TIP 36 12TIP

12 4RING 37 12 RING
13 GROUND 38 GROUND
14 5TIP 39 13TIP

15 5RING 40 13 RING
16 GROUND 41 GROUND
17 6TIP 42 14 TIP

18 6 RING 43 14 RING
19 GROUND 44 GROUND
20 7TIP 45 15TIP

21 7 RING 46 15 RING
22 GROUND 47 GROUND
23 8TIP 48 16 TIP

24 8 RING 49 16 RING
25 GROUND 50 GROUND

Note 1: Each channel uses two connector pins because of two connected wires; Tip and Ring.

Numbering of Connector J2

Connector J2 pin Signal name Connector J2 pin Signal name
number number

1 GROUND 26 GROUND
2 17 TIP 27 25TIP

3 17 RING 28 25 RING
4 GROUND 29 GROUND
5 18 TIP 30 26TIP

6 18 RING 31 26 RING
7 GROUND 32 GROUND
8 19TIP 33 27 TIP

9 19 RING 34 27 RING
10 GROUND 35 GROUND
11 20TIP 36 28TIP

12 20 RING 37 28 RING
13 GROUND 38 GROUND
14 21 TIP 39 29TIP

15 21 RING 40 29 RING
16 GROUND 41 GROUND
17 22TIP 42 30TIP
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Numbering of Connector J2

Connector J2 pin Signal name Connector J2 pin Signal name
number number

18 22 RING 43 30RING

19 GROUND 44 GROUND
20 23TIP 45 -

21 23 RING 46 -

22 GROUND 47 GROUND
23 24TIP 48 -

24 24 RING 49 -

25 GROUND 50 GROUND

Note 1: Each channel uses two connector pins because of two connected wires; Tip and Ring.

A 50-pin SCSI |1 style connector isused in front panel of CCS-UNI. See Fig. 35 below for numbering.
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Fig. 35: Front Panel Connector of CCS-UNI, Front View

86



-
ERICSSON 2

Ericsson Radio Access AB

6/1551-ZAE901 17 Rev D INTERFACE UNITS
1999-02-23 CCS-UNI INTERFACE UNIT

DXX NODE TECHNICAL DESCRIPTION

6.5.6 Unit Cabling

CCS-UNI unit’s channels can be connected to subscriber line cross-connection panel with cable
838117242B POTS-UNI 10 m. See Fig. 36. Two cables are needed for each CCS-UNI unit.

2 1
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Fig. 36: Cable POTS-UNI 838117242B

AMP 749080-1 Shielded Backshell Kit with Jackscrews

AMP 749110-1 Cable Plug Connector

AMP 749108-4 Termination Cover, inside, 2 pcs

Madison 34ZDK00001 Cable, 17 pair, stranded 28 AWG, 100 W, 10 m
Strain Relief, inside

Marking: 838117242B POTS-UNI CABLE 10 m

Jackcrews, 2 pcs

Machine Screws, 2 pcs

O N O~ wWDNPE
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6.5.6.1 Numbering of Cable Plug
See Fig. 37 below for unit cable plug’' s numbering:

25 KO\( 50 50 25
24 O O 49 49 24
23 O o 48 48 23
22 O O 47 47 22
21 O O 46 46 21
20 O O 45 45 20
19 O O 44 44 19
18 O O 43 43 18
17 O O 42 42 17
16 O O 41 41 16
15 O O 40 40 15
14 O O 39 39 14
13 O O 38 38 13
12 O O 37 37 12
11 O O 36 36 11
10 O O 33 35 10
9 O O 34 34 9
8 O O 33 33 8
7 O O 2 32 7
6 O O 31 31 6
5 O O 30 30 5
4 O O 29 29 4
3 O O 28 28 3
2 O O 27 27 2
1 y 26 26 1

AO0C0021A.WMF

Fig. 37: POTS-UNI 838117242B Cable plug’s numbering; Connector Pin Sde and Termination Sde
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6.5.6.2 Numbering of Channelsin Unit Cabling

Cable Connected to Connector J1

Subscriber line interface channels 1 to 16 are numbered in a cable connected to connector J1 as follows:

Interface Pair of Cable Connector J1 Pins Colour Coding of Wires

Channel

1 1 23 White/Black paired with Black/White

2 2 5,6 White/Brown paired with Brown/White
3 3 89 White/Red paired with Red/White

4 4 11,12 White/Orange paired with Orange/White
5 5 14,15 White/Y ellow paired with Y ellow/White
6 6 17,18 White/Green paired with Green/White

7 7 20,21 White/Blue paired with Blue/White

8 8 23,24 White/Violet paired with Violet/White

9 9 27,28 White/Grey paired with Grey/White

10 10 30,31 Black/Brown paired with Brown/Black
11 11 33,34 Black/Red paired with Red/Black

12 12 36,37 Black/Orange paired with Orange/Black
13 13 39,40 Black/Y ellow paired with Y ellow/Black
14 14 42,43 Black/Green paired with Green/Black

15 15 45,46 Black/Blue paired with Blue/Black

16 16 48,49 Black/Violet paired with Violet/Black
Ground 17 25,50 Black/Grey paired with Grey/Black
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Cable Connected to Connector J2
Subscriber lineinterface channels 17 to 30 are numbered in a cable connected to connector J2 asfollows:

Interface Pair of Cable Connector J2 Pins Colour Coding of Wires

Channel

17 1 23 White/Black paired with Black/White
18 2 5,6 White/Brown paired with Brown/White
19 3 89 White/Red paired with Red/White

20 4 11,12 White/Orange paired with Orange/White
21 5 14,15 White/Y ellow paired with Y ellow/White
22 6 17,18 White/Green paired with Green/White
23 7 20,21 White/Blue paired with Blue/White

24 8 23,24 White/Violet paired with Violet/White
25 9 27,28 White/Grey paired with Grey/White

26 10 30,31 Black/Brown paired with Brown/Black
27 11 33,34 Black/Red paired with Red/Black

28 12 36,37 Black/Orange paired with Orange/Black
29 13 39,40 Black/Y ellow paired with Y ellow/Black
30 14 42,43 Black/Green paired with Green/Black

- 15 45,46 Black/Blue paired with Blue/Black

- 16 48,49 Black/Violet paired with Violet/Black
Ground 17 25,50 Black/Grey paired with Grey/Black
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6.5.7 Technical Specifications

6.5.7.1 Transmission Characteristicsof CCS-UNI
Type of encoding 64 kbit/s PCM (ITU-T G.711 A-law. Also, m-law is possible, but not implemented)

Nominal impedance 600W, 200W+820W//115nF, 275W+850W//150 nF impedances are software
selectable. List of impedancesis possible to expand if needed.

Return loss
Per ITU-T Q.552 01/94 figure 1, typical value over 24 dB at 1 kHz

Terminal balancereturn loss (TBRL)
Per ITU-T Q.552 01/94 figure 11, typical value over 26 dB at 1 kHz

Relative levels

64 different input and output level pair in regions

Input -6 dBr......+6 dBr (attenuation from analog to DXX)

Output —7,5 dBr ......+1 dBr (gain from analog to DXX)
Longitudinal balance Minimum > 35 dB, Typical > 46 dB at 1 kHz

Attenuation/frequency distortion in analog to DXX and DXX to analog. O dB level is set at frequency

point 1020 Hz.

Frequency minimum loss maximum |loss
0...200 Hz 0dB no limit
200...300 Hz -0.30dB no limit
300...400 Hz -0.30dB 1.0dB
400...600 Hz -0.30dB 0.75dB
600...2400 Hz -0.30dB 0.35dB
2400...3000 Hz -0.30dB 0.55 dB
3000...3400 Hz -0.30dB 1.5dB
3400...3600 Hz -0.30dB no limit

Frequency >3600 Hz 0odB no limit

Variation of gain with input level
Per ITU-T Q.552 01/94 figure 5

Signal-to-total distortion ratio
Encoding and decoding side per ITU-T Q.552 01/94 figure 14

Idle channel noise
Per ITU-T Q.552 01/94 sections Input connection and Output connections
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6.5.7.2 DC Characteristics
On-Hook voltage 48V +20% -15%
Loop resistance at Off-Hook state less than 1500 W
Line feeding current 25 mA nominal into 0 W, 20 mA nominal into 1000 W

Reversal of line current is supported

6.5.7.3 Ringing
Voltage generation mode balanced
Frequency 25 Hz nominal (22.25 to 26.25 Hz)
Voltage level 60 Vrmsat 10 kW

Ring trip function isimplemented without any imposed DC offset voltage component within the ringing
voltage.

6.5.7.4 Metering
Metering pulse frequency 12 kHz or 16 kHz, software selectable
Inaccuracy of frequency +- 1000 ppm
Metering pulse duration 150 ms (140 msto 160 ms)
Metering pul ses repetition frequency between CCO-UNI, CCS-UNI is 2.4 Hz maximum
Metering pulse’s nominal level into 200 W termination is software selectable asindicated in a table

below:

Level setting Transmitting voltagermslevel when fre- Transmitting voltage rmslevel when fre-
quency settingis12 kHz quency settingis 16 kHz

1 oV oV

2 010V 022V

3 0.20V 045V

4 029V 0.65V

5 041V 095V

6 0.50 vV 11V

7 0.60 V 13V

8 0.68 V 15V

9 0.86 V 18V

10 092V 20V

11 0.98V 21V

12 1.0V 22V

13 10V 23V

14 11V 23V

15 11V 24V

16 11V 24V
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6.5.7.5 Caller Identification
CCS-UNI iscapableto transmit caller identification during On-Hook.

6.5.7.6 Power Supply Requirements
Input voltage —48 VDC, range—40.5 V t0 —60.0 V prETS 300 132-2 May 1996.
Typical power consumption 15 W when all 30 lines On-Hook and maximum 50 W when all 30 linesare
Off-Hook. When traffic is 100 mErlang per line, the average power is 20 W and 99.999 % of the time
power islessthan 35 W. Maximum peak input power is75 W.

Subrack’s Power Supply Unit

A DC-feeding power supply unit (PFU) isrequired in a DXX subrack carrying CCS-UNI units.
However, it is possible to use an AC power supply PAU-5T or PAU-10T with CCS-UNI. Power supply
units PAU or PAU-15T are not possible to use. When an AC power supply unit is used, the subrack of
the node must be permanently grounded according to safety regulations.

6.5.7.7 Electromagnetic Compatibility

Test has been performed according to ETSI 300 386-1: December 1994, table 4: Public
tel ecommuni cations equipment, |ocations other than telecommunication centres. Normal priority of
service.

Statement of conformity: CCS-UNI unit with cable 838117242B POTS-UNI 10 minstalled into a DXX
node fulfil the essential requirements of the European telecommunication standard ETS 300 386-1.

6.5.7.8 Environmental Specifications

Unit isintended to be used in telecommunication equipment premises
Environmental operating conditions: ETS 300 019-1-3 Class 3.1; 1992
(Combination of IEC 721-3-3 classes 3K3/3B1/3C2/3S2/3M 1)
Condition:

normal operating conditions +5°+40 oC, < 85 % RH, non-condensing

exceptional operating conditions-5° +45 oC < 90 % RH, non-condensing
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6.5.7.9 System Alternatives

There are three alternative ways to build the system towards the PBX or LE, namely by using:

1. An analog connection to PBX or LE with CCO-UNI unit.
2. A digital V2 interface with Channel Associated Signalling (CAS).
3. A digital V5.1 interface with Common Channel Signalling.

Please see Fig. 40, Fig. 41 and Fig. 42 below.

—
" | ERIER

c—

&
il 2 EE
{71/ 11 CCO-UNI Node Node CCS-UNI T2
11
1
H%
EH
T30
AOF0122A.WMF
Fig. 38: A system using analog two-wire office line interface unit
HEE
EH
1
HEE
LI 4 EEE
11111 Node Node CCS-UNI T2

1

O
HEID

4
w
S

AOF0123A.WMF

Fig. 39: (CCO-UNI) connection to PBX or LE
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"~ R

Node Node CCS-UNI

T30

AOF0124A.WMF

Fig. 40: A systemusing V5.1 interface to PBX or LE and V5.1 signalling server ESO 570

PBX or LE

Analog two-wire office line interfaces

Analog two-wire subscriber lines

V2 (CAS) G.703 digital interface

LE

6. V5.1 G.703 digital interface

In every case, a30-channel subscriber lineinterfaceCCS-UNI unit isused as aninterface between analog
telephone terminals and the DX X system.

a s whPE

Note: If V2 channel associated signalling (CAS) support isused with the CCS-UNI, it may require
softwar e customisation by Ericsson. Please consult Ericsson sales office for details.
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6.5.7.10 Three Bit-CAS Signalling

Channel Associated Signalling (CAS) transmits four signalling bits simultaneoudly in both directions
between calling parties. Three signalling bits, namely a, b and c, are used in this application for every
telephone call. Three signalling bits are needed to support CCS-UNI’sand CCO-UNI’swide
functionality.

Fourth signalling bit (d) isnot used in signalling. It is set by unit’ sunit software, typically tovalue‘l’.
The following features are supported between CCS-UNI and CCO-UNI with athree bit signalling:

— on-hook / off-hook
— ground key

— metering pulse

— polarity reversal
— ringing

— blocking

First two features are detected by CCS-UNI and transmitted towards CCO-UNI. The remaining features
(from metering pulse to blocking) are detected by CCO-UNI and they are transmitted towards CCS-UNI.

Between CCS-UNI and a V5.1 server there is an additional feature:

—_ line test

Signalling functions of CCS-UNI and CCO-UNI arerealised by contents of program memoriesof PBU’s
microprocessor and microcontroller. The contents of program memories can be altered by configuring an
existing unit software version with NM S or by releasing and down loading a new version of unit software.

Note that there can be a different kind of CAS signalling when CCS-UNI is connected directly toaV2
local exchange. In addition, atwo bit signalling may be present, especially if information compressionis
desired for ADPCM-transmission.

Signalling Bits of CCS-UNI

Definition of Directions
Signalling directions of CCS-UNI are defined in Fig. 41 below:

o T
—
PCM CCS-UNI
. -«
MartisDXX Up

AOF0125A.WFN

Fig. 41: Sgnalling directions of CCS-UNI
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Usage of Signalling Bits

CCS-UNI’s Direction DOWN

@
o
(9]

Meaning

This code is reserved for future expansion

Normal polarity

Reversed polarity

Normal polarity with metering pulse on

Reversed polarity with metering pulse on

Ringing

Line testing request

Bl el 2l B e] g o] e

Bl el el e Bl £l o] e
Bl el Bl e Bl af ©| o

Blocked, no line current feed

CCS-UNI’sDirection UP

@
o
(9]

Meaning

This code is reserved for future expansion

On-hook

Off-hook, ground key off

Off-hook, ground key on

Linetest in operation

Linetest OK

Linetest failed

Bl el el B e] e o] o

Bl el el e Bl £l o] e
Bl el Bl e B| af ©| o

Alarmindication signal

Signalling Bits of CCO-UNI
Definition of Directions

Signalling directions of CCO-UNI are defined in Fig. 42 below:

UpP
—>
PCM CCO-UNI PBX, LE
MartisDXX <
DOWN

AOF0126A.WFN

Fig. 42: Signalling directions of CCO-UNI
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Usage of Signalling Bits

CCO-UNI’'sDirection UP
b

@
(9]

Meaning

This code is reserved for future expansion

On-hook

Off-hook, ground key off

Off-hook, ground key on

Line test in operation (not in use)

Linetest OK (not in use)

Linetest failed (not in use)

Bl el Bl B e| of o] o

Bl el | e Bl Bl | e
Bl el Bl e| Bl | #|

Alarmindication signal

CCO-UNI'sDirection DOWN
b

@
(9]

Meaning

This code is reserved for future expansion

Normal polarity

Reversed polarity

Normal polarity with metering pulse on

Reversed polarity with metering pulse on

Ringing

Line testing request (not in use)

Bl Bl 2Bl B 2| gl g o

Bl Bl el o Bl ¥l | o
Bl el Bl o ¥| | ¥| o

Blocked, no line current feed

98



-
ERICSSON 2

Ericsson Radio Access AB
6/1551-ZAE901 17 Rev D
1999-02-23

DXX NODE TECHNICAL DESCRIPTION

INTERFACE UNITS
EAE ADPCM SERVER UNIT

6.6 EAE ADPCM Server Unit

6.6.1 General

EAE ADPCM Server Unit offers a compression feature in the DXX Cross-Connect System. One unit

serves 30 individual channels. PCM datais compressed to ADPCM, transported through the DXX

network and expanded back to PCM.

Fig. 43: EAE ADPCM Server Unit Applications

DXX Network
2 Mb/s oM
PSTN G.704 XB=32,24,16 kb/s G_7gf .
dig.exch. | |GMH||EAE EAE [[GMHI—— — dig. PBX
2Mb/s 1 ]
PSTN | G.704 | || XB=32,24,16 kb/s VE analog.
AOF0071A.WMF
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6.6.2 Operation of EAE ADPCM Server Unit

6.6.2.1 M echanical Design

The body of the EAE consists of a base unit, a power supply and a program memory EAZ418. The
availableinterface module is ADPCM-30.

Theunit dimensions are 25 x 160 x 233 mm. The front panel housestwo alarm LEDs, ared one and a
yellow one. The back panel holds two euro connectors. The upper one accesses the control bus and the
lower onethe 64 Mbit/s data cross-connection bus of the subrack (X-bus). The back panel connectorsalso
provide battery voltage for the power supply module.

PDF202 or
EAZ418 EPP419 PDF 209

EAE \ o hH

‘ |
U \
ADPCM-30

AOMO043A.WMF

Fig. 44: EAE Equipped with Interface Module
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Functional Structure

PCM
XBUS |MOD

XBUS < |F IF

ADPCM

CBUS <—— Unit Controller

Battery
BUS - Pow +5V, +12V, -10V

AOF0072A.WMF

Fig. 45: Functional Structure of EAE

Themain functional blocks of the EAE unit are the power supply, unit controller including the processor
and its peripheral circuits, and an X-bus interface common for each channel.

The power supply generatesthe operating voltagesrequired in the unit from the battery voltageit receives
from the X-bus. The operating voltages are monitored and a functional disturbance activates a fault

message.

The processor with its peripheral circuits controls and monitors the functions of the unit. Information
related to control and monitoring is transmitted on an internal control bus of the subrack. Through this
control bus the unit can communicate with other unitsin the subrack. The processor generatesHDLC

Messages.

The X-bus interface adapts the bus to the unit. It transfers signals from the busto the channels, timing
signals and control information to the unit; correspondingly it transfers data and monitoring information
from the channelsto the X-bus. The businterface preventsthe unit frominterfering with the busfunctions
when the unit isinserted into the subrack slot, or when it isremoved from the subrack, and also if the unit
fails.

The PCM dataistaken from the X-bus and led to the module where it is compressed to ADPCM format.
The ADPCM rateis selected by the NMS.

XBUS
PCM ADPCM
G(.:704 G.704
PCM
ADPCM [

A4F0006A.WMF

Fig. 46: Basic Function of EAE
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Block Diagram

XBUS -
X IF \
B
U by x 30
PCM

S ——C ‘
g W | |SERIAL | CONTROL
B IF 5 EPP419
S
P
\(/)V | POWER > 12V,5V,-10V
E
R

EAE229

AOF0073A.WMF

Fig. 47: EAE Block Diagram

6.6.2.2 Power Supply

A unit receivesits operating voltage from the power supply module PDF 202 or PDF 209. This module
can bereplaced asawholeand it isplugged into the unit with connectors. The moduleisfixed with screws
in a place reserved for it on the unit. The battery voltage which is used as supply voltage for the power
supply moduleis connected from the DX X-bus through the bus connector.

The module provides the operating voltages +5V, +12V and -10V. The module also receives a +5V bus
voltage which during start-up conditionsis supplied to the interface circuits connected to the bus. The
operating voltage +5V of the unit is monitored with areset circuit, and alow operating voltage resultsin
aunit rest.

All operating voltages as well asthe +5V bus voltage are monitored by measuring them with an A/D
converter. An alarm is generated if a voltage exceeds its limits.

6.6.2.3 Unit Controller

The unit is controlled with an 80C188 microprocessor. The program is stored on the board in an
interchangeable EPROM memory identified asEAZ 418. Part of the application programsare stored in a
non-volatile FLASH memory and thusit is possible to update these programs without removing the unit
from its operating environment. A non-volatile memory is also used to store the unit's operating
parameters and the unit number so that in case of a power interruption the unit is automatically reset to
the conditions prevailing the interruption without specific parameterization. The RAM memory of the

processor operates as a working storage containing e.g. error counters and data buffers for the HDL C-
links and the frame control bus.
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6.6.2.4 Control Bus

The unit communicates with other unitsin the subrack via the subrack control bus. Each unit position in
the subrack has an individual addresswhich isregistered by the unit when it isinserted into the subrack.
This addressidentifies the unit during communication. The unit settings can be changed through the
control buswith the aid of a service computer connected to the SCU unit. The units are also monitored,
and fault data is collected through the control bus. Each unit can transmit messages on the control bus
when there is no other traffic on the bus. When a unit istransmitting, it sendsa clock signal and data to
the bus. The unit uses the same linesto receive messages from other units. The control busis secured by
having a double bus, the duplication controlled by the SCU unit.

6.6.2.5 A/D Converter

The unit includes a multichannel analog-to-digital converter (A/D) which monitors the operating
voltages.

6.6.2.6 X-busInterface

The cross-connect unit suppliesthe C16M bus clock through the X-bus. The C16M clock is also the
central clock of the subrack: it isused to create clock frequenciesfor the transmitted signals. The bus
supplies frame alignment and multiframe alignment signals to the frame buffers.

The cross-connect unit exchanges data with the interface units by placing a channel address on the X-bus
which activates the data buffers of the corresponding channel. Received and transmitted data is carried
on separate 8-bit wide buses. The receiving data bus DR1 is secured with the data bus DR2. The cross-
connect unit decideswith the aid of the bustest which busto use, and thisinformation issupplied to other
units through the control bus. From the cross-connect unit the EAE unit receives the time dot address
which directs the bus data transmission to one selected time slot at a time.

Busfunctions are also monitored by the interface units. When the interface is synchronized and the
corresponding cross-connection is made, the unit will activatethe |A Activity Missing alarm if it cannot
receiveitschannel addressfrom the bus. When a unit isinserted and connected to the subrack, it monitors
the combined information formed by the bus clock and multiframe synchronization signal; if this
information is missing, the unit will activate the Bus Sync Missing alarm. The Bus Sync Missing alarm
inhibits the missing channel address alarm.

The EAE unit hastwo G.704 portsto X-bus, oneisfor PCM data and the other for ADPCM data. Server
channels 1...15 are mapped in time dots 1...15 and channels 16...30 intime dots 17...31. The ADPCM
bytein X-busisfilled starting with the MSB bit.

6.6.2.7 ADPCM-30 Interface M odule

Thereisone server chip for each channel in the module; the chip takes data from its own time slot from
appropriate 2 Mbit/s bus, from PCM or ADPCM port, and makes the PCM/ADPCM conversion in the
defined direction. The conversion direction from PCM to ADPCM, or viceversa, is selected by the NMS.

The microprocessor communicates with the module via a serial communication channel. It can read the
modul e identification and set the configuration of the module.

The VF coding or ADPCM rate can be set individually for each channel the alternatives being:

— 64kbit/s PCM

— 32kbit/s ADPCM
— 24kbit/s ADPCM
— 16kbit/'s ADPCM

CAS signalling is not supported.

Configuration cannot be changed when the channel islocked.
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6.6.3 Faultsand Actionsin EAE ADPCM Server Unit

6.6.3.1 EAE ADPCM Faultsand Actions

The following acronyms will be used in the table below:

PMA = Prompt Maintenance Alarm

S = Service Affecting Fault

MEI = Maintenance Event Information
R =Red alarm LED

Y = Yelow alarm LED

Common Faults

Fault Condition Status Front LEDs

Power supply :

+5V,+12V,-10V PMA R

+5 V back plane voltage) PMA R

Memory faults

RAM, EPROM fault PMA, S R

FLASH fault PMA, S R

Check sum error in FLASH memory PMA, S R

Check sum error in downloaded SW PMA, S R

Operation status faults:

Unit reset PMA, S R

Unit unregistered PMA, S R

Setup parameter error PMA, S R

Conflict in module type PMA, S R

Port conflict PMA, S R

Fault masking MEI Y

Module operation (IF combo write/read fault) PMA, S R
6.6.4 Technical Specificationsfor EAE ADPCM Server Unit

Number of channels per unit 30

Type of encoding 64 kbit/sPCM CCITT G.711 A-law

(see Relevant Recommendations)

32 kbit/sADPCM CCITT G.721

24 kbit/s ADPCM ANSI T1.303

16 kbit/'s ADPCM by Dallas Semiconductor

Absolute channel delay

- PCM to ADPCM <375

- ADPCM to PCM <3758

Total distortion (CCITT G.712/G.713 method 1)

- 64 kbit/s PCM G.712/G.713

- 32 kbit/'s ADPCM G.712/G.713

- 24 kbit/'s ADPCM G.712/G.713-5dB
- 16 kbit/'s ADPCM G.712/G.713- 13 dB
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6.7 ECSV.110t0 X.50 Conversion Server Unit

6.7.1 General

The ECSV.110 to X.50 Conversion Server Unit has two variants, the ECS-5T and ECS-10T. The ECS-
5T converts 30 channels of V.110 (or V.110M) data into 4 channels of X.50 (Division 2, Division 3 or
bis) data and vice versa on a per-channel basis.

The ECS-10T converts 60 channels of V.110 (or V.110M) datainto 8 channels of X.50 (Division 2,
Division 3 or bis) data and vice versa on a per-channel basis.

6.7.2 Operation of ECSV.110to X.50 Conversion Server Unit

6.7.2.1 ECS Structure
ECS Mechanical Design

ECS-5T Structure
ECS-5T consists of the following base unit and modules:

— UBU 254 universal base unit

— UBZ 439 unit software module

— PDF 488 (-48V) power supply module or
— PDF 489 (+24V) power supply module

— ECS 440 V.110 to X.50 conversion module
— RMU 467 Busboard for EPS-5T

The power supply module is mounted on the base unit.

The ECS-5T is5T wide and may be mounted in any IF card dot.

UBZ 439

UBU 254

PDF 488/48¢

ECS 440 c
k
oy /\/ |-
= !
= |
» |
| [
H
|

AOMO044A.WMF

Fig. 48: ECS5T structure
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ECS-10T Structure
ECS-10T consists of the following base unit and modul es:

— UBU 256 universal base unit

— UBZ 439 unit software module

— PDF 499 (-48V) power supply module or

— PDF 489 (+24V) power supply module

— Two ECS 440 V.110 to X.50 conversion modules

— RMU 468 Bus board for EPS-10T

The base unit issimilar to the UBU 254 but comes equipped with double wide mechanics (10T).

The ECS-10T may be mounted in any IF card slotsfor 10-T units.

PDF 488/48¢

FRONT
PANEL

S

ECS-10T
oo

AOMO045A.WMF

Fig. 49: ECS-10T structure
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ECS5T Block Diagram

!
—\ "\ V.110 in
V.110 TO X.50
X D'IA'IA —C)—()— X.50 out CONVERTER
TIMING
B C)_ XBUS S IMING -
U IF LOOPBACK
S —\ CIRCUITRY] . —_—
sIG X.50in
_( X.50 TO V.110
IF ) _V.110 out CONVERTER
— —/ h
D
C —_— ~— V.110/X.50 CONVERTER]
B uP SERIAL
s #
S N/
' CONTROL
P ECS440
12V, +5V
w O—powEr oy
E
R UBU254

AOF0077A.WMF

Fig. 50: ECS Server Block Diagram
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6.7.2.2 Configuration Parameters

X.50 Framing Format

The user can select, on a per-X50-module bas's, the X.50 framing format used. The ECS supports both
ITU-T X.50 Divison 2 and ITU-T X.50 Division 3. For a customer datarate of 48kbit/s, the customer can
select either ITU-T X.50 Divison 2, ITU-T X.50 Division 3, or ITU-T X.50 his.

Customer Data Rates Supported

Data Rate X.50 Division 2 X.50 Division 3 X.50 bis V.110 V.110M
600 bit/s Yes No No Yes Yes
1200 bit/s Yes Yes No Yes Yes
2400 bit/s Yes Yes No Yes Yes
4800 bit/s Yes Yes No Yes Yes
9600 bit/s Yes Yes No Yes Yes
14400 bit/s Yes Yes No Yes Yes
19200 hit/s Yes Yes No Yes Yes
48000 hit/s Yes Yes Yes Yes Yes

Octet Assignments

Theuser will be ableto select octet assignmentsin accordance with I TU-T Recommendation X.54 for the
standard X.50 data rates.

X.50 Octet Assignments Supported

Data Rate Valid Octetsper Channel Total Possible Channels
(kbit/s)
0.62 1 through 80 80 - Each 600 bit/s subrate uses 1 octet out of 80.
Appears once every 80 octets.
1.2b¢ 1&41,0r2& 42,0r3& 43, 0r...40 & 80 40 - Each 1.2 kbit/s subrate uses 2 octets out of 80.
Appears twice every 80 octets.
249 1 through 20 20 - Each 2.4 khit/s subrate uses 1 octet out of 20.
Appears once every 20 octets.
489 1&11,0r2& 12,0r3& 13,0r..10& 20 10 - Each 4.8 khit/s subrate uses 2 octets out of 20.
Appears twice every 20 octets.
9.6% 161116,0r271217,0r 381318, 5 - Each 9.6 khit/s subrate uses 4 octets out of 20.
or491419,0r5101520 Appears four times every 20 octets.
14.4° ¢ 126111216, 0r 348131418 2 - Each 14.4 kbit/s subrate uses 6 octets out of 20.
Appears six times every 20 octets.
19.2°¢ 126711121617,0r348913141819,0r 136 | 2 - Each 19.2 khit/s subrate uses 8 octets out of 20.
811131618,0r247912141719,0r 3581013 | Appearseight timesevery 20 octets.
151820
48.0 ALL 1 - Usesall octetsin the X.50 bearer.

a ITU-T Recommendation X.50 Div. 2 support only.

b Not a standard X.50 subrate.

¢ Normally used only if X.50 bearer isconfigured asDiv. 2. If Used with Div. 3, the 1.2 kbit/s channel shall be allocated octets
asif it werea 2.4 kbit/s channel.
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d Tablereflects I TU-T Recommendation X.50 Div. 3 (20 octets). If an X.50 bearer has been configured as Div. 2, thelisted
subrate channel octets shall be continued throughout the 80 octet frame. For example, a 9.6 kbit/s channel shall residein the
following octets: 16 11 16 21 26 31 36... 71 76.

X.50 Al S Detection

The user can select either 15 or 32 consecutive octets of all ones as the threshold for declaring AIS on
each of the four X.50 channels.

V.110 Line Conditioning
The user can select the data to be forwarded to V.110 channels for X.50 loss of frame and AlS.

Conditioning for X.50 L oss of Frame Alignment:

Detection of X.50 loss of frame alignment shall occur when four consecutive sections of framing bitsare
received with one or more bit errorsin each section. A section shall consist of 10 consecutive framing
bits, not including the housekeeping bits (A or A, B, C, D, E, F, G and H).

The recovery of X.50 loss of frame is achieved in two phases:

Step 1. Search Phase - The X.50 channel is searched for the forcing configuration bits (5 or 7 bits) in the framing
pattern. When this is achieved the second phase is entered.
Step 2. Confirmation Phase - The 16 framing bits (except A, B, C, D, E, F, G and H) immediately following those

of the search phase are examined together with those of the search phase. If all bitsform part of the X.50
framing pattern, alignment isassumed to be recovered. If the bits do not form part of the framing pattern,
the search phaseis reentered.

The user can select one of the following three actions to occur while the loss of frameis active:

— AIS (@l 1's, no framing) shall be sent on all V.110 channels associated with the X.50 channel.
— IDLE (all 1's, valid framing) shall be sent on all VV.110 channels associated with the X.50 channel.

— IDLE (all 1's, valid framing) shall be sent on all V.110 channels associated with the X.50 channel.
If theloss of frameis active for 64 octets, Network Out of Service (NOS - SB=1 ata = 0) shall be
sent on all V.110 channels associated with the X.50 channel.

Conditioning for X.50 Al S Detection:

AlSisassumed to be present when 15 or 32 (as selected by user) consecutive octets, each containing all
ones, have been received. AlS shall inhibit X.50 loss of frame and excessive error ratio alarms.

The AlSisassumed to be cleared when three consecutive octets containing at least one ‘0’ have been
received, or if X.50 frame alignment has been achieved.

The user can select one of the following three actions to occur while the X.50 channel isreceiving AlS:

— AIS (@l 1's, no framing) shall be sent on all V.110 channels associated with the X.50 channel.
— IDLE (all 1's, valid framing) shall be sent on all VV.110 channels associated with the X.50 channel.

— IDLE (all 1's, valid framing) shall be sent on all V.110 channels associated with the X.50 channel.
If AlSisreceived for 64 octets, Network Out of Service (NOS - SB=1 data = 0) shall be sent on
all V.110 channels associated with the X.50 channel.

X.50 Excessive Error Ratio (primary)

The user can select a threshold for the rate of framing bit errors on an X.50 channel required to declare

an alarm. The available choices are 104, 10°°, and 108, with 108 asthe default. If thisthreshold is
exceeded, a prompt maintenance alarm (PMA) will be declared.
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X.50 Excessive Error Ratio (secondary)

The user can select athreshold for the rate of framing bit errors on an X.50 channel required to condition

data. Theavailable choicesare 102, 102, 10, 10" and 10°, with 102 asthe default. The user can select
one of the following three actions to occur while thisthreshold is exceeded:

— No action istaken.
— AIS (@l 1's, no framing) shall be sent on all V.110 channels associated with the X.50 channel.
— IDLE (all 1's, valid framing) shall be sent on all VV.110 channels associated with the X.50 channel.

X.50 S-bit Sense

The user must select the sense of the S-bit in the incoming X.50 data channel. Thisis used to determine
whether the S-bit should be inverted before it is transmitted asthe VV.110 SB bit. The options are:

— S-hit notinverted (S=0 ® ON) (default)
—  Shitinverted (S=0 ® OFF)

X.50 Line Conditioning
The user can select the data to be forwarded on an X.50 channel for V.110 loss of frame and V.110 AIS.

Conditioning for V.110 L oss of Frame Alignment

V.110 loss of frame synchronization shall be defined as the detection of at least three consecutive V.110
frames, each with at least one framing bit error.

The user can select one of the following actions to occur while the loss of frameis active:

— Network Out Of Service (NOS - S=OFF, DATA=0) shall be sent on the X.50 octet(s) associated
with the V.110 channel.

— IDLE (S=OFF, DATA=1) shall be sent on the X.50 octet(s) associated with theVV.110 channel. If
theloss of frameisactivefor 64 octets, NOS (S=OFF, DATA=0) shall be sent on the X.50 octet(s)
associated with the V.110 channel.

Conditioning for V.110 Al S Detection

V.110 AIS shall be detected when less than 3 zeroes are received in 256 bits on the V.110 data stream.
V.110 AIS shall be cleared when at least 3 zeroes are received in 256 bitson the V.110 data stream.

The user can select one of the following actions to occur while the V.110 channel isreceiving AlS:

— Network Out Of Service (NOS - S=OFF, DATA=0) shall be sent on the X.50 octet(s) associated
with the V.110 channel.

— IDLE (S=OFF, DATA=1) shall be sent on the X.50 octet(s) associated with theVV.110 channel. If
AlSisreceived for 64 octets, NOS (S=OFF, DATA=0) shall be sent on the X.50 octet(s)
associated with the V.110 channel.
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6.7.2.3 Loopbacks
Only one loopback (patterned local loopback or line loopback) per X50 interface module may be active
at any time.

X.50 External Line L oopback

An X.50 External Line Loopback is designed into the module for each of the four X.50 channels. The
X.50 data toward the ECS isintercepted and looped back toward the source of the X.50. AISwill be
transmitted on all VV.110 channels connected to the X.50 channel under test.
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Fig. 51: ECS External Line Loopbacks

V.110 External Line L oopback

A V.110 External Line Loopback is designed into the module for each of the 30 V.110 channels. The
V.110 data toward the ECS isintercepted and |ooped back toward the source of theVV.110. IDLE will be
transmitted on the X.50 octet(s) connected to the V.110 channel under test.

X.50 Internal Line L oopback

An X.50 Internal Line Loopback is designed into the module for each of the 4 X.50 channels. The X.50
data out of the VV.110/X.50 converter block islooped back toward the V.110/X.50 converter block. All
ones shall be transmitted towards the source of the X.50 channel under test.
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Fig. 52: ECSInternal Line Loopbacks

V.110 Internal Line L oopback

A V.110 Internal Line Loopback is designed into the module for each of the 30 V.110 channels. The
V.110 data out of theVV.110/X.50 converter block islooped back toward the V.110/X.50 converter block.
All ones shall be transmitted towards the source of the V.110 channel under test.

Patterned L ocal L oopback

The patterned local loopback is used to verify the integrity of the X50 interface module hardware and
software. The patterned local loopback teststheV.110 and X.50 input buffers, V.110 look-up-table RAM,
V.110 output mapper functions, loopback control functions, and the VV.110 framer functions. The DSP
writesatest pattern into the X.50 input buffer. The V.110 mapper and |ook-up table convert thistest data
into V.110 data. The V.110 datais looped back to the VV.110 framer using the V.110 Internal Line

L oopback. TheV.110 framer writesthetest datainto theV.110 input buffer and the DSP readstheV.110
input buffer and verifiesthe data. Because the patterned local 1oopback usesunassigned time dots, it does
not affect data transmission or reception on any channels.
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Fig. 53: ECS Patterned Local Loopback

6.7.2.4 Unit Control

The ECSunitiscontrolled by a 16-bit 80C188 microprocessor, which runsat 10 MHz. The unit processor
links the subrack to the NMS viathe VTP bus. The application program is stored in an interchangeable
EPROM or FLASH memory. FLASH can be used to download updates to the application program. The
unit’s configuration parameters and unit number are stored in nonvolatile FLASH memory. This allows
theunittorestoretoitsoriginal state should a power lossoccur. A watchdog circuit monitorsthe operation
of the processor and generates a unit reset when the circuit is triggered.

6.7.2.5 Power Supply

ECS-5T/10T receivesits power from the unit power supply module, PDF 488/499 or PDF489. The
switching power supply provides three regulated output voltages: +5Vdc, +12Vdc and -10Vdc. Battery
voltage isfed from the DXX-busto be used as the supply voltage for the PDF488/499 power supplies.
The module also receives +5Vdc bus voltage, which for start-up conditionsis supplied to the interface
circuits connected to the bus. Theunit’s generated +5Vdc ismonitored by areset circuit. A low operating
voltage resultsin a unit reset. All operating voltages including the +5Vdc bus voltage are monitored by
measuring them with an internal A/D converter. An alarm is generated if a voltage exceedsits limits.
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6.7.2.6 Timing and L oopback Circuitry

The function of the timing block is to provide each interface with clocking and synchronization signals
so each interface can transmit data to and receive data from the data interface. The timing and |oopback
circuitry block also is responsible for providing the loopbacks for all interfaces. The loopbacks are
activated by the writing of a specific control register by the microprocessor.

X-bus Interface

The X-BUS interface performs the adaptati on between the data formatting circuitry and the data bus and
address bus of the DXX subrack. The ECS unit has two ports to the XBUS: X.50 and V.110. The V.110
byteisfilled starting from the MSB.

C-bus|Interface

The ECS unit communicates with other units of the subrack and with the NM S via the control bus
interface. Each unit position in the subrack has an individual address, which isread from the backplane
connector. Thisaddressis part of the unit identification address used by the DXX. Unit settings can be
changed via the control buswith the aid of NM S or a service computer connected to the SCU. The units
are also monitored and fault data is collected via the control bus.

V.110/X.50 Converter

The ECS unit multiplexes V.110 channelsinto X.50 channels and demultiplexes X.50 channelsinto
V.110 channels.

X.50toV.110 Converter

The X.50 to V.110 conversion block handles four X.50 channels per X50 module. Each module can be
configured to search for either the Division 2 or Division 3 framing pattern.

The X.50 to V.110 converter block clocksin theincoming X.50 data and frames on the Division 2 or
Division 3 framing pattern. It will search all bit positions for the X.50 framing pattern (this allows the
module to frame on X.50 channels received from nonframe-aligned interfaces. It detects framing errors
and stores error counts for the Control block to read. It demultiplexes the X.50 stream into individual
customer channelsin V.110 format. It calculatesa CRC on V.110M channels and transmits either
V.110(M) data or conditioning to the Timing and Loopback Circuitry block.

V.110to X.50 Converter

The V.110 to X.50 conversion block handles 30 V.110 channels per X50 module. Each module can be
configured to search for either V.110 or V.110M.

TheV.110 to X.50 converter block clocksin theincoming V.110 data and frames on the framing pattern.
It detectsframing errors and stores error countsfor the Control block to read. If the channel is configured
asV.110M, it detects CRC errors and reports them to the Control block. It multiplexesthe V.110(M)
channel(s) into any of the four available Division 2 or Division 3 X.50 channels. It transmits either X.50
data or conditioning to the Timing and Loopback Circuitry block.
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6.7.3 ECS Fault Monitoring

6.7.3.1 Faultsin Block O

The ECS holds either four or eight identical blocksfor X.50 channels numbered 1 through 4 or 1 through
8. TheECS holdseither 30 or 60 identical blocksfor V.110 channels numbered 9 through 39 or 9 through
69. The common parts are named block 0.

The following acronyms will be used in the tables below:

PMA = Prompt Maintenance Alarm
DMA = Deferred Maintenance Alarm
MEI = Maintenance Event Information

S=Service Alarm
R =Red aarm LED
Y =Ydlow alarm LED

Power supply faults monitored in the ECS (Block 0)

Fault Condition Status LED
PDF +5V PMA R
+12V PMA R
-10v PMA R
+5V backplane voltage PMA R
Faultsin Common Parts (Block 0)

Fault Condition Status LED
Checksum error

Checksum error in FLASH memory PMA + S R
Checksum error in downloaded SW PMA +S R
Operating status faults

Software unpredicted PMA + S R
Unit in reset PMA R
Wrong or missing interface module 1 PMA +S R
Wrong or missing interface module 2 PMA +S R
ASIC fault in base unit PMA +S R
FPGA Error in Interface module 1 PMA + S R
FPGA Error in Interface module 2 PMA + S R
Set-up structure esror PMA +S R
Start permission denied PMA + S R
Unit Hardware Error PMA +S R
X-busfault

Missing IA activity CIF 1 Port 1 PMA + S R
Missing IA activity CIF 1 Port 2 PMA + S R
Missing IA activity CIF 2 Port 1 PMA + S R
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Fault Condition Status LED
Missing IA activity CIF 2 Port 2 PMA + S R
Incompatible EPROM/FLASH Program PMA R
Bus Sync Fault PMA +S R
Module Error fault
Hardware Errors, Interface Module 1 PMA +S R
Hardware Errors, Interface Module 2 PMA +S R
DSP Communication Errors, Interface Module 1 PMA + S R
DSP Communication Errors, Interface Module 2 PMA + S R

Memory Faults (Block 0)

Fault Condition Status LED
Memory faults
RAM fault, UBU PMA +S R
RAM fault, interface module 1 PMA +S R
RAM fault, interface module 2 PMA +S R
EPROM fault PMA +S R
FLASH Write Error PMA R
FLASH Copy Error PMA R
FLASH Erase Error PMA R
FLASH Duplicate Error PMA R
FLASH Shadow Error PMA R
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6.7.3.2 ECSIF General Faults

Block 1% 8, 8 X.50 Channels

Fault Condition Status LED
BER 10 PMA R
BER 10 PMA R
BER 10 PMA R
Frame Far-End Alarm MEI Y
AlS MEI + S Y
Frame Alignment Lost PMA +S R
Channel in Loopback MEI + S Y
Unavailable statein terms of CCITT G.821 PMA +S R
Performance Event PMA +S R
Faults Masked MEI Y
Block 9%268, 60 V.110(M) Channels
Fault Condition Status LED
Frame Far-End Alarm MEI Y
AlS MEI + S R
Frame Alignment Lost PMA +S R
Channel in Loopback MEI + S Y
Unavailable state in terms of G.821 PMA +S R
Performance Event PMA +S R
Faults Masked MEI Y
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6.7.4 Front Panel of ECS Conversion Server Unit

ECS 5T
Red Alarm (ON®) Yellow Alarm

AOMO046A.WMF

Fig. 54: ECSfront panel
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6.7.5 Technical Specificationsfor ECS Conversion Server Unit
Number of X.50 channels per unit: 8 for 10T, 4 for 5T

Number of V.110 channels per unit: 60 for 10T, 30 for 5T

6.7.5.1 X.50 I nterface Requirements

The X.50 channel may connected to any Nx64kbit/s datainterface. Byte alignment isnot required except
for 48kbit/s X.50 bis channels.

6.7.5.2 Power Requirements

DC Supply
PDF488 (-48V version) input voltage:-30 to -60 Vdc
PDF499 (-48V version) input voltage:-30 to -60 Vdc
PDF489 (+24V version) input voltage: +19 to +32 Vdc

Power consumption

From DC input voltage (max):

— ECS5T:6.5W
— ECS10T: 11 W

6.7.5.3 M echanical Dimensions

Width

one dot unit: 25 mm
two dot unit: 50 mm

Depth
160 mm

Height
244 mm
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6.8 EPS Voice Fax Compression Server Unit

6.8.1 General
The EPS Voice Fax Compression server unit hastwo variants, EPS-5T and EPS-10T.
The EPS-5T converts 4 channels of 64 kbit/s A-law or Mu-law coded PCM voice to either 8 kbit/s

Codebook Excited Linear Prediction (CELP) or 16 kbit/s Adaptive Transform Coding (ATC) and vice
versa on a per-channel basis.

The EPS-10T converts 8 channelsof 64 kbit/s A-law or Mu-law coded PCM voiceto either 8 kbit/sCELP
or 16 kbit/s ATC and vice versa on a per-channel basis.

6.8.2 Operation of EPS Voice Fax Compression Server Unit
6.8.2.1 EPS Structure
EPS M echanical Design

EPS-5T Structure
EPS-5T consists of the following base unit and modules:

— UBU 254 universal base unit

— UBZ 441 unit software module

— PDF 488 (-48V) or PDF489 (+24V) power supply module
— EPS 442 voice fax compression module

— RMU 467 bus board for EPS-5T

The power supply moduleis mounted on the base unit. The EPS-5T is5T wideand can beusedinany IF
card dot.
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\ : PDF 488

EPS 442

AOMO047A.WMF

Fig. 55: EPS-5T Structure

EPS-10T Structure
EPS-10T consists of the following base unit and modules:

— UBU 256 cross-connect base unit

— UBZ 441 unit software module

— PDF 499 (-48V) or PDF 489 (+24V) power supply module
— EPS 442 voice fax compression modules, 2 pcs

— RMU 468 bus board for EPS-10T

Thebaseunitissimilar to the UBU 254 with the exception that it is equipped with doubl e-wide mechanics

(10T). The EPS-10T may be mounted in any IF dot for 10-T units.
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Fig. 56: EPS-10T Structure
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EPS Server Block Diagram
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Fig. 57: EPS Server Block Diagram

Configuration Parameters

Compression Rate
The EPS can support either 8 Kb/s (CELP) or 16 Kb/s (ATC) compression rates. Each interface can be
independently configured for one of the two compression rates.

PCM Coding
The EPS can support both A-Law even bit inversion and Mu-Law coding.

Signalling

DTMF Relay

The EPS will preserve the integrity of the DTMF tones both at auto-dialer and slower signalling rates.
The DTMF tones can be supported up to a maximum rate of 10 pulses per second with a duty cycle of 50
ms on and 50 ms off. The DTMF tones are first detected, then regenerated. The tone frequencies are
regenerated at nominal tone frequencies and the levels are regenerated at the detected level.

ABCD Signalling

The user can have ABCD signalling bits pass through the EPS. The signalling bits are multiplexed into
the proprietary compressed stream along with the compressed voice or data hits.
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AC15 Signalling Relay

The user hasthe option of activating AC15 signalling. AC15 integrity ispreserved by encoding the AC15
inband signals at the near-end, relaying them to the far-end and then regenerating them at the far-end.

The AC15 signalling relay will detect the following call progress tones: dial tone (350Hz and 440Hz),
ring back (400Hz, 450Hz), and circuit busy (400 Hz). The AC15 signalling relay will also detect the
following signalling tones: idle (continuous 2280 Hz) and digit pulse (gated 2280 Hz).

The detector requiresinput levelsabove -29 dBmO. The call progresstonesareregenerated at fixed levels
of -13dBmo0, and theidle signal isregenerated at a fixed level of -20 dBmO. Digit pulses are regenerated
at the detection level.

Theidle signal (2280Hz) is detected by band-pass filters with a detection range of = 50 Hz from the
nominal line signal frequency. Theidle signal isrelayed after 300 mSec of detection. The call progress
relay isactiveonly if linesignalling isactive, and the pulserelay isactiveif theidlesignal isactivein the
opposite direction. The signal detector has a £ 5% frequency tolerance and will relay dial pulses at rates
up to 10 pps.

PAC15 Option

There are two options for the AC15 relay. The PAC15 or pulse dialing option is selected when AC15
switches are converting DTMF to pulse dialing and thus producing consecutive DTMF and AC15 pulse
digits. In this case the guard timing of the AC15 register (pulse dialing) and DTMF cannot be guaranteed
torelay correctly if applied consecutively. Therefore when selecting the PAC15 option, the DTMF relay
isblocked during AC15 line signalling.

DAC15 Option

In someinstancesthe AC15 switches do not convert DTMF digitsto AC15 dial pulsing. In such casethe
DAC15 option gives DTMF-dialed digits precedence during AC15 signalling call setup.

Fax Rela)

The EPS z\utomati cally transitions from voice compression into fax relay before demodulating and
digitally retransmitting data and fax signalsif required. The algorithm preserves the automatic rollback
of facsimile transmission rates. No configuration parameter changes are required. The following table
lists the fax rates supported for the two different compression rates.

Fax Transmission Rates

Parameter 16 kbit/s 8 kbit/s
V.21 300 bps Yes Yes
V.27 ter 2400 bps Yes Yes
V.27 ter 4800 bps Yes Yes
V.29 ter 7200 bps Yes Yes
V.29 9600 bps Yes No
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NSF Option

Some fax machines support non-standard facility (NSF) features such as encryption, security mailbox or
proprietary modulation schemes. In case the user knows that both end-to-end machines are using NSF
features, this option must be enabled. The feature will also work with standard fax machines because the
answering machine must respond with an NSF identifier. If the orginating NSF machine does not receive
thisidentifier, it assumes the answering end is a standard machine and switches to standard operation.

Data Transparency
The EPS can preserve the integrity of data signalsat 16 kbit/s compression rate which conforms to the

standards listed in the table below. The algorithm preserves the automatic rollback of modem
transmission rates. No configuration parameter changes are required.

Data Transmission Rates

Parameter 16 kbit/s 8 kbit/s
Bell 103 300 bps Yes No
V.22 1200 bps Yes No
V.22 bis 2400 bps Yes No

Echo Cancellation
The echo canceller provides 32 ms of end-path cancellation. During fax transmission the algorithm
automatically adjusts the echo canceller state and returnsit to normal at the end of the transmission.

The echo cancellation can be disabled if necessary. It is recommended that when running external
diagnostics using anal og tones the echo canceller is disabled. In normal operation the echo canceller
should be set to enabled.

6.8.2.2 Unit Controller

The EPS unit is controlled by a 16-bit 80C188 microprocessor running at 20 Mhz. The unit processor
links the subrack to the NMSviaa VTP bus. The application program is stored in an interchangeable
EPROM or FLASH memory; the FLASH can be used to download updates to the application program.
Theunit'snumber and configuration parametersare stored in anon-volatile FLASH memory. Thisallows
theunit torestoretoitsoriginal state should a power lossoccur. A watchdog circuit monitorsthe operation
of the processor and generates a unit reset when the circuit istriggered.

6.8.2.3 Power Supply

EPS-5T/10T receivesits power from the unit power supply module PDF 488/499 or PDF489. The
switching power supply provides three regulated output voltages. +5VDC, +12VDC and -10VDC.
Battery voltageisfed fromthe DX X busto be used as supply voltage for the PDF488/499 power supplies.
The module also receives +5VDC bus voltage supplied for start-up conditions to the interface circuits
connected to the bus. The +5VDC generated by the unit ismonitored with areset circuit. A low operating
voltage resultsin a unit reset. All operating voltages including +5VDC bus voltage are monitored by
measuring them with an internal A/D converter. An alarm is generated if a voltage exceedsits limits.

6.8.2.4 Timing and Control

Thefunction of the timing interface block isto provide each interface with clocking and synchronization
signals so each interface can transmit and receive data and signalling to/from the data and signalling
interface. Thetiming and control block isalso responsiblefor providing bidirectional PCM loop back for
all four interfaces. The loop back is activated by the microprocessor writing a specific control register.
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6.8.2.5 X-BusInterface

The X-bus interface performs the adaptation between the data formatting circuitry and the data bus and
address bus of the DXX subrack.

The EPS unit has three portsto the X-bus: PCM, compressed, and signalling. The compressed byteis
filled by starting from the MSB.
Signal Mapping

The signalling bitsfor each interface are normally mapped to the interface from the X D-bus by the SXU.
The signalling bits are then multiplexed into the compressed stream along with the data. The process of
multiplexing the signalling bits onto the compressed stream is handled by the algorithm.

Signal Mapping

Encoding XB Rate TSBIt Usage Signalling Bits Supported
ATC 16 kbit/s B7...B8 a b, cd
CELP 8 khit/s B8 ab,cd

6.8.2.6 C-BusInterface

The EPS unit communicates with other units of the subrack and with the NM S via the control bus
interface. Each unit position in the subrack has an individual address which isread from the back plane
connector. Thisaddressis part of the unit identification address used by the DXX. Unit settings can be
changed through the control bus with the aid of a service computer connected to the SCU. The unitsare
also monitored and fault data is collected through the control bus.

6.8.2.7 Echo Cancellation

Echoes occur in the network when converting analog 4-wire circuits to 2-wire circuitsin which hybrids
areinvolved. Poor hybrid balance is not the single factor that makes the echoes more noticeable and
annoying to the human ear. Misaligned levelsin the 4-wire circuits can reduce the amount of hybrid
balance. However, the amount of transmission delay causes the echoes to be more noticeable. For this
very reason an echo canceller is used to remove potential echoing.

The echo canceller samples the outgoing PCM (PCM OUT) and models the hybrid and end-path tail
circuit. The canceller then produces an equal but opposite signal and subtracts that from the incoming
path. The echo canceller can produce up to 32 mSec of end-path cancellation. The canceller protectsthe
far-end listener from echoes generated at the near-end.
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6.8.2.8 Compression/Decompression Blocks

Normal speech samples enter viaa PCM IN port from the near-end. It passes through the 8K CELP, or
16K ATC. Out-of-band signalling such as ABCD signalling bits are multiplexed and synchronized along
with the encoded speech into a compressed stream labelled Compress Out.

From the opposite direction or from the far-end the compressed data enters a port labelled Compress In.
Speech is decoded and out-of-band signals are stripped off by a demultiplexing circuit and sent to the
signalling bus. PCM data |eaves toward the near-end via a port labelled PCM OUT.

A detector is used to analyse the presence of fax or in-band signals. When one of these is detected, the
encoder transitionsto allow the fax relay to demodulate the transmitting fax machine data. Thisdigital
data is then multiplexed into the compressed stream.

In the opposite direction the fax digital data is converted by the fax converter block and passed into the
receiving fax machine.
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Fig. 58: Compression/Decompression Block Diagram
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6.8.2.9 Loop Backs

The NMSisable to control two loops per interface in the EPS unit. Loops and measurement points are
used to isolate faulty equipment and to detect faulty directions. The unit includes aloop back time-out
control on a per channel basis which will turn off aloop when the user-defined time has come to an end.
Bit pattern tests (BERT) cannot be used to isolate problems through the compression algorithm. The
compression algorithm does not reproduce the bit pattern in the same manner asit does an anal og tone or
speech.

EPS UNIT
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Fig. 59: EPS Loop Backs and Diagnostics

PCM Loop Back

A PCM loop back [1] isdesigned into the modulefor each interface. Thisloop back isabidirectional loop
back with loops toward the PCM source and aloop back toward the core. The PCM data toward the EPS
isintercepted and looped back toward the source of the PCM. The other end takesthe data from the voice
decompression block and loopsit back to the voice compression block.

Compressed L oop Back

A compressed side loop back [2] isdesigned into the module for each interface. Thisloop back takesthe
compressed data out of the packets and loops them to the demultiplexing data in the block. Thisloop
allows the user to have tones pass through the entire unit to verify the status of the unit.
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6.8.2.10 Tone Generation

A tone generator is designed into the module for each interface to give the user the ability to generate
tonesinternally for troubleshooting. The user has control through the NM Sto generate two unique tones
at three unique levels. In order to generate a tone, tone generation must be ON (see Fig. 59). Thetable
below lists the user options.

Tone Generation

Tone Frequency TonelLevel Generation State
Digital mW 1000 Hz 0, -10, -23 dBm On/Off
1020 Hz Sinewave 0, -10, -23 dBm On/Off

6.8.2.11 Tone Detection

The user has the ability of measuring internally the level and frequency. A detection circuit is designed
into the module for each interface. The user can usethisonly if the tone generation parameter is enabled.
Itispossibletoisolatea particular problem to the path (transmit/receive) by using external test equipment
with theinternal generator. By selecting the external equipment to generate a tone different from the
internal tones available, theinternal level/frequency detector can measure the external tone, and the tone
generated internally can be measured by the external equipment.

When theinternal generator isactivated, software automatically disablesthe echo canceller and returnsit
to normal state when the internal generator is deactivated. During diagnostics the state of the echo
canceller does not change in the configuration menus of the NMS.

Whenever the user isisolating problems with external equipment while at the same time activating
internal interface loops, it isrecommended that the echo canceller is disabled by the user during the
diagnostics.
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6.8.3 Faultsand Actionsin EPS Voice Fax Compression Server Unit

6.8.3.1 Fault Conditions

The EPS holds either four or eight identical blocks numbered 1 through 4 or 1 through 8. The common
parts are named block 0.

The following acronyms will be used in the tables below:

PMA = Prompt Maintenance Alarm
DMA = Deferred Maintenance Alarm
MEI = Maintenance Event Information
S = Service Affecting Fault

R =Red alarm LED

Y = Yélow alarm LED

EPS Faults Conditions (Block 0)

Fault Condition Status LED
Power supply

+5V, +12V, -10V, +5V PMA R
+5V back plane voltage PMA R
Fault Condition Status LED
Checksum error

-in FLASH memory PMA+S R

- in downloaded SW PMA+S R
Incompatible SW revisions PMA+S R

Operating status faults

UBU reset PMA R
Unit not registered PMA+S R
Missing module PMA+S R
Conflict in module type PMA+S R
ASIC fault in base unit PMA+S R
ASIC fault in module PMA R
Software unpredicted PMA+S R
Setup structure corrupted PMA R
Start permission error PMA R
X-busfault

Missing |A activity PMA+S R
SW in FLASH incompatible with EPROM PMA+S R
UBU to server module comm error PMA+S R
Memory faults

RAM, EPROM fault PMA+S R
FLASH fault PMA+S R
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EPS IF Fault Conditions (Block 1...8)

Fault Condition Status LED
DSP readback failure PMA+S Red
Fault mask MEI Y
Loop back on MEI
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6.8.4 EPS Front Panel

Red Alarm

EPS5T
O O—1— YdlowAlan

AOMO049A.WMF

Fig. 60: EPS Front Panel
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6.8.5 Technical Specificationsfor EPS VOice Fax Compression Server Unit

Number of channels per unit

in EPS-10T
in EPS-5T

Voice coder specifications

Type of encoding

Signal/noise ratio

16 kbit/sATC
8 kbit/sCELP
>30dB

(1004 Hz @ 0 dBmO Single tandem, single tone)

End-to-end delay (excluding transmission links)

16 khit/s

8 kbit/s

Magnitude transfer response
(1004 Hz @ 0 dBmO)

Echo canceller

End path cancellation
DTMF detection
frequency deviation
level range

pulse duration
interdigit duration
pulseinterval

(Pulse on + Pulse off)
DTMF regeneration
frequency deviation
level range

Tone generation
frequency accuracy
1020/1000 Hz

level accuracy 1020/1000Hz
Tone detection
frequency accuracy
frequency resolution
level range

level accuracy

level resolution

lessthan 80 ms

lessthan 150 ms

600 - 3500 Hz +0.5dB
300 - 3500 Hz +15dB
100 - 3900 Hz +15dB
32 mSec

+ 1.4 % max. of nominal
0to-25dBm

40 mSec minimum

40 mSec minimum

93 mSec minimum

+ 0.5 % of nominal

+ 3 dB (of detected valid level)

+ 0.5%
+0.5dB

+ 0.5%

1Hz
0to-45dBm
+05dB
0.1dB
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6.8.5.1 Power requirements

DC Supply

- PDF488 (-48V version)
- PDF499 (-48V version)
- PDF489 (+24V version)

Power consumption

From DC input voltage
EPS-5T
EPS-10T

6.8.5.2 M echanical Dimensions

Width
- one-dot unit
- two-dlot unit
Depth
Height

input voltage -30 to -60 VDC
input voltage -30 to -60 VDC
input voltage +19 to +32VDC

9w
17w

25mm
50 mm
160 mm
244 mm
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6.9 ESO V5.1 Server Unit

6.9.1 General

DXX ESO isaserver unit with no physical line interfaces. The ESO provides V5.1 signaling protocol
capability to the DXX product family. Assuch, it supportsall of the features, functions and interfaces
needed to both support V5.1 networking services and to interface to the DXX product family.

Physically the ESO consists of DXX base module UBU254 that interfaces DXX cross-connection and

control bus and of ESO570 V5.1 processor module Together they form a single DXX unit ESO.
6.9.1.1 Normative General Standards

ETS 300 324-1, “ Signaling Protocols and Switching (SPS); V Interfaces at the Digital Local Exchange,

V5.1 Interface for the support of Access Network” February 1994.

6.9.2 Operation of ESO V5.1 Server Unit

6.9.2.1 M echanical Design

The mechanical design of the ESO unit is based on the standard DX X system mechanics. The unit can
occupy any card dot in the subrack; however, the general recommendationsfor subrack equipping should
be followed.

@/?

AOMO096A.WMF

Fig. 61: ESO Mechanical Structure
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Front Panel

V5 signaling Processor ESO570
Universal Base Unit UBU254
Power Supply Unit PDF488

Backbone bus unit RMU465

o g A~ W N P

Flash EEPROM UBZ536

The UBZ 536 isa user replaceable Flash EEPROM located on the UBU254.

Theunit isconnected to the DXX subrack X-busthrough connectors at the rear edge of the card. The bus
supplies the operating voltage to the unit power supply aswell as the signals for the internal subrack
control bus and for the data transmission processing.

Application

The ESO allows the DXX to be used as an access network connected to alocal exchange that conforms
tothe V5.1 standard: ETS 300 324-1. The ESO isa server module, and provides no physical interfaces.
The ESO can support one or two V5.1 interfacesto the LE. Each V5.1 interface can support a maximum
of 14 BRI-ISDN user portsusing the ISD-LT line interface unit, or 30 PSTN user ports using the CCS-
UNI lineinterface unit. For PSTN, the ESO supports the exceptions and modifications to the V5.1
standard for several countries. The ESO also providesthree C-Channels per V5.1 interface. Provisioning
of the C-Channelsis performed with the NM S. Combinations of ISDN and POTS user interfaces are
supported.

Block Diagrams

BUS ESO 570 SERVER
@ IF MODULE

X-BUS
C-BUS
EE—— UNIT CONTROLLER
BATTERY
BUS —0m7 —» POWER SUPPLY

AOF0127A.WMF
Fig. 62: Functional Structure of ESO

The ESO unit includes the power supply, the processor and its peripheral circuits, various interfaces for
the interface module and an X-bus interface.
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The power supply generatesthe operating voltagesrequired in the unit from the battery voltageit receives
from the X-bus. The operating voltages are monitored by the UBU CPU and a functional disturbance
activates a fault message.

NOTE!

operation is not supported.

CAS in
DATA S o— ISDN D in
XBUS IE —
MAILBOX | ISDNCi
X-BUS )_ IE o SDN Cin
LOOPBACK C-Channel in V5_1
PROCESSING
CIRCUITRY
sIG BLOCK
o —C CAS out
O— ISDN D out
ISDN C out
mP SERIAL C-Channel out
c-BUSCH IF — o G
_C —+
ESO570
POWER( )— POWER[— +12V,+5V
-10v
UuBU254
AOF0128A.WMF

The ESO consists of the following base unit and modules:

— Universal Base Unit (UBU254)
— Backbone bus unit (RMU465)
— Power Supply Unit (PDF488)

Fig. 63: Functional Block Diagram of ESO

— V5 signaling Processor (ESO570)

The power supply will function only with a -48V battery input. 24V Battery
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6.9.2.2 Functional Blocks

Themain functional blocks of the ESO include Universal Base Unit (UBU 254), V5 signaling Processor
(ESO570), Unit power supply (PDP488), backbone bus (RMU465). The ESO occupies1 dot (5T) in
DXX node.

Universal Base Unit (UBU 254)

The UBU includes power supply, processor with its peripheral circuits, various interfaces for interface
modules, and an X-businterface. The processor with its peripheral circuits controls and monitors the
functions of the unit. Information related to the control and monitoring is transmitted on an internal
control bus of the subrack. Through this control bus the unit can communicate with other unitsin the
subrack.

Communication between the Ericsson DXX Manager and the ESO shall be via the UBU/ESO control
interface. Thiscontrol interface shall allow the Ericsson DXX Manager to completely control the ESO’s
configuration management, fault management, performance management, accounting management,
general MIB access and software download functions.

Processor and memory: The unit is controlled with an 80C188 microprocessor. The common part of the
UBZ536 program is stored on the board in an interchangeable FLASH EEPROM-memory. The
application part of UBZ536 can a so be stored in EEPROM, but may be stored in non-volatile FLASH
memory. Thus, it ispossible to update the application part without removing the unit from its operating
environment. The non-volatile memory is also used to store the unit's operating parameters and the unit
number so that in the case of a power interruption the unit is automatically reset to the conditions
prevailing before theinterruption, without specific parameterization. The RAM memory of the processor
operates as a working storage.

V5 Signaling Server M odule (ESO570)

The ESO isdesigned to functionin the DXX. Mgjor components of ESO 570 are, QUICC CPU, memory,
FPGA, boot program, and application program. The following is a brief functional description of major
components.

QUICC CPU: The ESO570 contains one high speed MC68MH360 QUICC CPU to satisfy all processing
requirements. T he processor bus connectswith SRAM, boot FLASH PROM, aDual Port RAM, an FPGA
and two banks of application FLASH memory.

Memory: Four types of memory are implemented in the ESO570: SRAM, Boot FLASH, application
FLASH and Dual Port RAM. SRAM isused for parameter and data storage. The two banks application
FLASH memory contain the operation code and can be downloaded from the DXX NMS. The boot
FLASH PROM contains the initial boot code for the processor and is used at power up. The Dual port
RAM isused for communication between the UBU254 and the ESO570 CPU.

FPGA: The FPGA on ESO570 board isan SRAM based device. The FPGA image is programmed on
UNIT reset and power-up by a serial busfrom the UBU254. The FPGA actsasatransceiver for the|SDN
C8 linksand CAS signaling. The FPGA trandates signalling data to/from the CIF data streams and the
CPU accesses that datain Dual port RAM contained within the FPGA.
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Boot Program: The boot program isthe stored program responsible for executing the power up sequence
of the ESO570. The program performsboard diagnosticsand startsthe application program, if avalid load
isfound. If avalid application program is not found, the boot program entersinto a mode that is capable
of downloading an application program. The boot program residesin a 256 Kbyte FLASH part, and
cannot be modified.

Application Program: The application program is stored in application FLASH memory, and is
responsiblefor implementing the V5.1 standard. The application program is started by the Boot Program.
After initialising itself, the program processes CAS signalling from PSTN user ports, converting the bit
oriented CAS into the message based signalling scheme defined in [1]. The application also processes
ISDN D-channel signalling by performing the frame relay function defined in [1]. After conversion the
user side signalling is sent to alocal exchange via 64 Kbps bi-directional C-Channels. Finally, the
application program is used to configure each V5.1 interface, and can be modified via a software
download from the DXX network management system.

Power Supply

The unit receivesits operating voltage from the PDF488power supply module. This module can be
replaced as awhole and it is plugged into the unit with connectors. The module is fixed with screwsin
the place reserved for it on the unit. The battery voltage which is used as supply voltage for the power
supply moduleis connected from the DX X-bus through the bus connector. The module provides the
operating voltages +5V, and +12V to the UBU and ESO570, modules. The module also receives a +5V
busvoltage from the shelf backplane, which during start-up conditionsis supplied to theinterface circuits
connected to the backplane buses. The +5V operating voltage from the PDF is monitored with a reset-
circuit and alow operating voltage resultsin unit reset.

6.9.2.3 Interface M odules

There are no line interfaces on the ESO itself. All subscriber side ISDN D-channel, and PSTN CAS
signalling traffic processed by the ESO is cross-connected from an appropriate interface module (e.g.
ISD-LT, CCS-UNI) to the ESO. The processed signalling iscarried to alocal exchange via C-Channels.
Each V5.1 interface can support up to 3 C-Channels. The C-Channels must be cross-connected from the
ESO, toa2MB lineinterface module (e.g. GMH). Additionally, the bearer traffic from the subscriber side
interface module must be cross connected to the line interface module.
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6.9.3 Fault conditionsin ESO V5.1 Server Unit

6.9.3.1 General

The following acronyms will be used in the tables below:

PMA = Prompt Maintenance Alarm

S = Service Affecting Fault

MEI = Maintenance Event Information
R =Red alarm LED

Y = Yelow alarm LED

Thefollowing table contains all the faultsthat can be monitored in the ESO, aswell asthe reaction of the
unit to each fault. In the Indication column, R or Y indicates that the red or yellow LED isturned on,
respectively. The block number defines the source of the fault indication as follows:

Block O ESO unit level block that reports UBU and ESO570 faults such as ROM, RAM, and FLASH
memory failures, aswell as other general unit faults.

Blocksl and 2 2.048 Mbps V5.1 interface-related faults, which includes V5.1 protocol errors and channel |oop-
back and AlSindications. V5.1 interface 1 faultsarereported in block 1 and interface 2 faultsare
reported in block 2.

6.9.3.2Block O:

Fault Condition Severity Indication GPT SPT
Software Unpredicted MON+MAJ PMA+S+R 1 1
Unit in Reset MON+MAJ PMA+R 2 2
Power Supply Faults:
Backplane +5V MON+MAJ PMA+R 4 3
PDF +5V MON+MAJ PMA+R 4 4
+12V MON+MAJ PMA+R 4 5
-10v MON+MAJ PMA+R 4 6
RAM Faults:
UBU MON+MAJ PMA+S+R 5 7
Interface module 1 MON+MAJ PMA+S+R 5 8
EPROM Fault MON+MAJ PMA+S+R 5 9
BOOT PROM Fault MON+MAJ PMA+S+R 5 10
FLASH Write Error
UBU MON+MAJ PMA+R 5 11
Interface module 1 MON+MAJ PMA+R 5 12
FLASH Copy Error MON+MAJ PMA+R 5 13
FLASH Erase Error
UBU MON+MAJ PMA+R 5 14
Interface Module 1 PMA+R 5 15
FLASH Duplicate Error MON+MAJ PMA+R 5 16
FLASH Shadow Error MON+MAJ PMA+R 5 17
FLASH Checksum Error MON+MAJ
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Fault Condition Severity Indication GPT SPT
UBU MON+MAJ PMA+S+R 5 18
Interface Module 1 PMA+S+R 5 19

Setup Structure Error MON+MAJ PMA+S+R 5 20

Wrong or Missing MON+MAJ PMA+S+R 10 21

Interface module

ASIC Error MON+MAJ PMA+S+R 32 22

Unit Hardware Error MON+MAJ PMA+S+R 32 23

Interface Module FPGA Error MON+MAJ PMA+S+R 32 24

Start Permission Denied MON+MAJ PMA+S+R 36 25

Bus Sync Fault MON+MAJ PMA+S+R 38 26

IA Activity Missing:

CIF1Port1 MON+MAJ PMA+S+R 40 27
CIF 1 Port 2 MON+MAJ PMA+S+R 40 28

Incompatible EPROM/ FLASH Program MON+MAJ PMA+R 55 29

Downloaded Program Checksum Error MON+MAJ PMA+S+R 55 30

Interface Module MON+MAJ PMA+S+R 62 31

Hardware Error

MC68MH360 MON+MAJ PMA+S+R 62 32

communication errors

Interface Module Configuration MON+MAJ PMA+S+R 77 80

configuration not restored

Interface Module Reset MON+MAJ PMA+S+R 2 81
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6.9.3.3Blocks 1 and 2 (2.048Mbps V5.1 links - C-channels as provisioned) :

Fault Condition Severity Indication GPT SPT
Al'S (Cessation of flagson provisioned C- | MON+MIN MEI+S+Y 23 33
channel)
Channel in Loopback MON+WARNING MEI+S+Y 27 34
Faults Masked MON+WARNING MEI+Y 58 35
V5.1 Protocol Stack Core Management Entity Errors
Fault Condition Severity Indication GPT SPT
Activation Failed MON+WARNING MEI+R 79 36
Interface ID Not Identical MON+WARNING MEI+R 79 37
Variant ID Not Identical MON+WARNING MEI+R 79 38
Variant Does Not Exist MON+WARNING MEI+R 79 39
Internal Failure MON+WARNING MEI+R 79 40
Attempt to Switch to Same Variant MON+WARNING MEI+R 79 43
V5.1 Protocol Stack Protocol Errors
Fault Condition Severity Indication GPT SPT
Protocol Discriminator Error MON+WARNING MEI+R 77 44
L 3addr Error MON+WARNING MEI+R 77 45
Message Type Unrecognised MON+WARNING MEI+R 77 46
Out of Sequence MON+WARNING MEI+R 77 47
Information Element
Repeated Optional Information Element MON+WARNING MEI+R 7 48
Mandatory Information Element missing MON+WARNING MEI+R s 49
Unrecognised I nformation Element MON+WARNING MEI+R 77 50
Mandatory Information Element Error MON+WARNING MEI+R 7 51
Optional Information Element Error MON+WARNING MEI+R 7 52
Message Not Compatible with Path State MON+WARNING MEI+R 77 53
Repeated Mandatory Information Element | MON+WARNING MEI+R 7 54
Invalid Sequence Number Received MON+WARNING MEI+R 77 55
Next Sequence Number Unavailable MON+WARNING MEI+R 77 56
Tt Timer Expired MON+WARNING MEI+R 7 57
T3 Timer Expired 3rd Time MON+WARNING MEI+R 77 59
Message Received MON+WARNING MEI+R 77 60
is Too Short
Message Received MON+WARNING MEI+R 77 61
isToo Long
Too Many Information Elements MON+WARNING MEI+R s 65
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V5.1 Protocol Stack Protocol Errors

Fault Condition Severity Indication GPT SPT
Control Function Error MON+WARNING MEI+R 77 66
Message Received During Out of Service MON+WARNING MEI+R 77 70
State

Timer TO1 Expired 2nd Time MON+WARNING MEI+R 77 71
Timer TO2 Expired 2nd Time MON+WARNING MEI+R 77 72

6.9.4 Front Panel

ESO

——slooet— (2

e

AOMO095A. WMF

Fig. 64: ESO front panel

Fig. 64 represents the front view of ESO front panel. It has to be removed if replacing user configurable

FLASH EEPROM on UBU.
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6.9.5 Technical Specifications

Number of V5.1 Links Supported 2

Maximum Number of ISDN D-Channels per link 14

Number of C-Channels per link 1-3

Input Voltage -30V to-60V DC

(ESO will work only on a-48v battery supply)
Power Consumption 4.78W

Physical Dimensions

Width 25 mm
Height 244 mm
Depth 160 mm

6.9.5.1 Environmental Specifications

Temperature and Humidity

The ESO shall be capable of continuous operation at ambient temperatures of +5 degree C to 40 degree
C and relative humidity <85%, non-condensing and exceptional operating conditions of ambient
temperature -5 degree C to +45 degree C and relative humidity < 90%. Refer to ETS 300 019-1-7: 1992
classification of environmental conditions.

Electromagnetic
ESO meets standard of Public Telecommunication Equipment, ETS 300386-1:1994, Table 4.
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6.10 FRU Frame Relay Server Unit

6.10.1 General

The FRU product isan application for local Frame Relay switching and concentration serving LAN
interconnect through the DXX system. With this product DXX provides a managed Frame Relay
transport and access service for branch office types of customers who need to access Frame Relay
backbone services with alow capacity (0 kbits/s- 2 Mbit/s).

6.10.1.1 FRU General Description

DXX Frame Relay Unit (FRU) isa server unit with no physical lineinterfaces. The FRU provides an
embedded Frame Relay (FR) networking capability to the DXX product family. Assuch, it supportsall
of the features, functions and interfaces needed to both support FR networking services and to interface
to the DXX product family.

Logically the FRU consists of DXX base module UBU that interfaces DXX cross-connection and control
bus and of FR engine that does FR core functions. T ogether they form a single DXX unit FRU.

6.10.1.2 General Solution

An FRU isconnected to another FRU via Frame Relay Virtual Trunk of which 5 percent of the bandwidth
isreserved for the control traffic. The trunk bandwidth may be oversubscribed in order to take advantage
of the statistical nature of packet-switching. This oversubscribed bandwidth is called Virtual Bandwidth.

FRUs use OSPF routing protocol to find the best path to send traffic over. FRUs send out Link State
Updatesevery 30 minutes, collect Link State Updatesand placetheminaLink State Database. Each node
runsthe Dijkstraalgorithm on the Link State Database which resultsin atree of shortest paths throughout
the Frame Relay network (built up by FRUS).

Frame Relay Virtual Circuits (VCs) have three capacity parameters:

— CIR (Committed Information Rate). Thisisthe rate the network agrees to transfer data under
normal conditions.

— Bc (Committed Burst Size). Thisisthe maximum number of bits, during the time interval T, the
network agreesto accept under normal conditions. This ensuresthe user can exceed their CIR for
short periods of time aslong as the average transfer rate does not exceed CIR.

— Be (ExcessBurst Size). Thisisthe maximum number of uncommitted bits, during thetimeinterval
T, that the network agreesto accept above the committed burst size Bc under normal conditions.
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Access Rate

Discard
Excess Burst Size Be) N N >
Best Effort
Committed Burst Size (BC) ¥ >
Guaranteed
Committed Information Rate (CIR)
Guaranteed

AOF0108A.WMF

Fig. 65: The Frame Relay Data Rate Definitions and Rate Enfor cement

Thereisadistinct relationship between these parameterswhere Be < (T * Iport capacity) - Bc, where T =
Bc/CIR. The CIR can take on a value greater than or equal to 8 in increments of 8 up to the logical port

capacity. Bc, like the CIR, must be greater than or equal to 8 and have avalue at any multiple of 8 up to
the size of thelogical port. Values of Bc and CIR that are not multiples of 8 will get rounded down to the
closest multiple of 8. The minimum value for Be is0 and can take on any value up to the size of the user
port lessthe value of Bc. Beisentered asa multiple of 8 with all values not being an multiple of 8 being
rounded down to the nearest multiple of 8.

The colors green, amber and red are used to describe and categorize packet frames for rate monitoring
and enforcement.

Green frames are never discarded by the network, except under extreme circumstances. Green frames
identify packets where the number of bits received during the current time interval (Tc), including the
current frame, islessthan Bc.

Amber framesare forwarded with the Discard Eligible (DE) bit set and areeligiblefor discard if they pass
through a congested node. Amber frames identify packets where the number of bits received during the
current timeinterval (Tc), including the current frame, is greater than Bc, but lessthan Bc + Be.

Red frames are forwarded with the Discard Eligible (DE) bit set when the Graceful Discard featureis
enabled. When the Graceful Discard featureis disabled, red frames are discarded. Red framesidentify
packets where the number of bits received during the current timeinterval (Tc), including the current
frame, is greater than Bc + Be.
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Fig. 66: The Frame Relay Data Rate Monitoring and Rate Enforcement

DXX NMS isused to configure the FRU, to set up Frame Relay Virtual Circuits (VCs) for user traffic.
VC routes are defined by FRUs in the frame relay network DXX NMS also monitors FRU faults and
reports on 24 h performance statistic of VCs.
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FRU Unit

FRU unit consists of four physical ports (pports). Each of the pports can contain up to 32 logical ports
(Iports). A pport mapsto a 2M xbusport, whereas Iport is a dynamic resource which can be created and
deleted.

Capacity of alport isN*64 kbits/swhere N has a maximum value of 32. There arefour different types of
Iportsin FRU.

UNI-DCE (Frame Relay Switch) configures the |port to appear as frame relay User Network Interface
DCE. Thistype of |port performs the frame relay DCE functions for Link Management purposes and
expects aframe relay DTE device to be attached. Frame relay DTE devicesrefer to those user devices
which perform LMI/DTE and F or B protocol such as Routers, Bridges, Cluster Controllers, and Front
End Processors, or Packetized Voice and Video.

UNI-DTE (Frame Relay Feeder) configures the Iport to appear as frame relay User Network I nterface-
DTE. Thistype of Iport performsthe frame relay DTE functions specified for Link Management.

UNI-NNI (Frame Relay) configuresthe Iport to appear asframe relay Network-to-Network Interface,
according the Frame Relay Forum NNI Specification. NNI enables two disparate networks to connect
together by using a standard protocol. The NNI Iport performs both the DTE and DCE LMI function.

Frame Relay Virtual Trunk configuresthe Iport to appear astrunk connection to another FRU. The trunk
connection isused to carry traffic destined for other FRUs in the network using a trunk protocol. Frame
Relay Virtual Trunks can be over-configured. This enables the operator to define more available virtual
bandwidth over the trunk. This means that the sum of CIRs of those VCs going through the trunk can
exceed the physical data rate of the Iport.

Each of thelports may be configured independently from the others. Thereisno limitation on the number
of each type of Iport that can be configured in an FRU.

All the Iport types provide flexible PDH capacity between 64 kbits/sand 2 Mbit/sfor framerelay traffic.
L ports adapt the framesto the xbusport. Thereare four 2M xbusportsin the FRU. When creating an | port,
DXX NMS specifies the xbusport and time slot(s) to be used for that Iport. Each of the Iports hasto be
separately locked, but the uneven 2M capacity allocation is made when the first [port within an xbusport
islocked. Lports are created, deleted and configured by Ericsson DXX Node Manager.

Resources of the FRU are listed in the table bel ow:

Resources of FRU

capacity of Iport 64 kbits/s- 2 Mbit/s
# UNI-DCE Iports unlimited

# UNI-DTE Iports unlimited

# UNI-NN1 Iports unlimited

# Frame Relay Virtual Trunk Iports unlimited

max. # VCs per FRU 512

max. # VCs per Iport 512

Address Field 2 octets

DLCI range for user VCs 16-991

CIRof VC 0 kbits/s - 2 Mbit/s

Frame Relay Virtual Trunks, MUAPsand Virtual Circuits
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The FRU units are connected together by Frame Relay Virtual Trunks (see following figure). A single
Frame Relay Virtual Trunk isrealised by a point-to-point PDH circuit that consists of two Frame Relay
Virtual Trunk type Iportsand aroute between them. A Frame Relay Virtual Trunk can be either between
two nodes or internal to a node (see following figure).

Frame Relay MUAP is a point-to-point PDH circuit that consists of a UNI-DCE, UNI-DTE or UNI-NNI
Iport and PDH SUAP/MUAP interface and a route between them.

Real access circuits called Frame Relay Virtual Circuits (VCs) use Frame Relay MUAPs and Frame
Relay Virtual Trunks. Thetopology of VCsislimited to point-to-point graph. For every VC thereisa
dedicated DLCI at both endpoints (Iport). DLCI numbers are unique only within one lport. They may be
reused in different Iports.

< v e

_______________ R S (S

pport 1 pport 2 pport 3 pport 4
Iport [ Iport |Iport [Iport Iport 33 Iport Iport 65
1 2 3 | 4 34
Iport [Iport Iport [Iport Iport 35

Iport [ Tport [Tport [Iport

Iport [ Iport | Iport [Iport Iport [Iport
13 | 14 | 15 | 16 36 | 37
Iport|Tport [ Iport [Tport Iport {lIport |Iport
17 18 | 19 | 20 438 |39 | 40

Iport [ Iport [ Iport [Iport
21| 22 | 23 | 24

Iport| Tport |Tport [Tport Iport 41
25 | 26 | 27 | 28

Iport| Iport | Iport [ Iport
29| 30 | 31 | 32

VC VC Management VC } :|; VC

DLCI 50 DLCI 100 DLCI 50 DLCI 30 DLCI 60

Iport = Logical Port VC = Virtual Circuit (Frame Relay)

pport = Physical Port (maps to 2M xbusport) DLCI = Data Link Identifier

AOF0111A.WMF

Fig. 67: Logical structure of the FRU
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FRU in DXX Network
FRU contains some restrictions which should be observed:

— Frame Relay Virtual Trunk Iport cannot be used as an access interface for frame relay traffic.

— The sum CIRs of those VCswhich are terminated in the same Iport must not exceed the capacity
of the Iport.
— NMS does not need to route VCs, NM S only informs the VC endpoint |ports.
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-------- FR Virtual Trunk ( PDH p-p circuit )

1....32 * 64 kbit/s

+ = » FR MUAP ( PDH p-p circuit)  1....32 * 64 kbit/s

Trunk IF: E1, E2, STM -1
Access IF: SUAP / MUAP

~ Trunk
[T1 UNI-NNI Iport
] UNI-DCE / DTE Iport
] FR Virtual Trunk Iport

Ericsson DXX - NMS
Management
Domain

FR Virtual Trunk

FR BACKBONE
SWITCH

FR NNI Iport

FR Virtual Trunk Iport

T~ Node

FR DCE / DTE Ipot

unllu;
|T |T;
171 P ]

FR MUAP

My RN
E FR Virtual Trunk
i internal node
L ——
FRU FRU -il
ZIIRATI (il P10
Al [ATh] (AL [A0]

AOF0110A.WMF

Fig. 68: FRUsin DXX Network- PDH Circuits
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« = = «» FR MUAP ( PDH p-p circuit)
VC 0...256 * 8 kbit/s

FR Virtual Trunk ( PDH p-p circuit )
1....32 * 64 kbit/s

Trunk IF; E1, E2, STM -1
Access IF; SUAP / MUAP

Trunk

] UNI-NNI Iport

1....32 * 64 kbit/s

SWITCH

FR BACKBONE

VC D,
FJ1 UNI-DCE/DTE Iport DLCI 37
Il ] FRVirtual Trunk Iport VCC,
VCE, 3‘/ DLCI 991
pLCIS67 [ ———{
|T
Ericsson DXX - NMS FRU LI
Management
Domain

| T

Ml

e
.

<«—— Node
|T
FRU L[]
@1
—
HERIEl
VCA,
DLCI 125

|T
FRU I
Il
LT
LT (AT
VCE, |7 ©]vCD,
DLCI 567 DLCI 37

FR Virtual Trunk
internal node

| |':::::::::_¥_'::::::::'|
FRU ’E“ FRU ﬂ
A1 11 ozl 11
AL (AL (AT [~
vCC, VC B, VCB, VCA,
DLCI 16 pLci123| |pLci123| |pLciizz
AOF0112A.WMF

Fig. 69: FRUs in DXX Network- Frame Relay Virtual Circuits
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NOTE!

M anagement Communication

DXX NMS uses embedded control channels of DXX to access FRUs. The DXX processor at FRU is
responsiblefor DXX management communication. Each FRU inthe DXX framerelay network hasan IP
address. The frame relay communication and services provided by FRUs are based on | P addresses.

An Embedded Frame Relay Management Channel is needed to support SNM P based management
system. The management channel is based on a Management DL CI and only one external SNMP
Manager per FRU issupported. The SNMP Manager is connected to a FRU using a Frame Relay Access
Device (FRAD). The SNMP manager hasa Frame Relay connection to that logical port inthe FRU where
the management DL CI resides (see next figure).

In order to enable SNM P management, an FRU can be configured to appear asa Gateway FRU (FRU that
has a Management DL CI defined is a gateway FRU). A gateway FRU communicates directly with the
SNMP manager. All other FRUs in the DXX frame relay network can be controlled and monitored
through the Frame Relay Virtual Trunks. All FRUsin aDXX frame relay network can be accessed via
the gateway FRU. Thereisno limitation asto how many gateway FRUs there can be in the DXX frame
relay network. The SNMP Manager is enabled/disabled by the NMS Node Manager.

This gateway FRU concept is a pure SNMP management feature, NM S can
always access any FRU in the DXX network.
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-------- FR Virtual Trunk ( PDH p-p circuit ) 1....32 * 64 kbit/s
----- FR MUAP ( PDH p-p circuit)  1....32 * 64 kbit/s
VC 0...256 * 8 kbit/s

Trunk IF: E1, E2, STM -1

Access IF: SUAP / MUAP FR BACKBONE
SWITCH

Trunk
T ] UNI-NNI Iport
P VC D,

7T UNI-DCE / DTE Iport DLCI 37

] FRVirtual Trunk Iport VCC,
VCE, T DLCI 991

DLCIS67 [ )

|T
Ericsson DXX - NMS FRU HI
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Domain Node
UL LT
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i i
FRU W] FRU I /
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(1% DLCI 367
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Fig. 70: FRUs in DXX Network- SNMP Manager
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Lport Allocation

The maximum number of Iportsin FRU is 128 and the capacity of alportis1...32 * 64 kbitg/s. Lportsare
dynamically created and deleted. L port numbers 1-32 are reserved for Iportsin the first xbusport, 33-64
for those in the second, 65-96 for those in the third and 97-128 are reserved for Iportsin the fourth
xbusport. Thesum of the capacities of thoselportswhich arelocated i n the same xbusport must not exceed
the 2M barrier and lport capacities must not overlap.

DLCI Allocation

Data Link Connection Identifier (DLCI) shall be unique within one Iport. However, same DLCI can be
used in different Iports of an FRU. In practice the operator gives the DLCI values for both end points of
aVC.
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6.10.2 Operation

6.10.2.1 General

The main functional blocks of the Frame Relay Unit (FRU) include Universal Base Unit (UBU 259),
Frame Relay Engine (FRE515), Frame Relay Processor (FRP516), Unit power supply (PDP518), and
backbone bus (RMU517). The FRU occupies 2 dotsin a DXX node.

6.10.2.2 Universal Base Unit (UBU259)

The UBU includes a power supply, a processor with its peripheral circuits, variousinterfacesfor the
interface module and an X-businterface. The processor with its peripheral circuits controlsand monitors
the functions of the unit. Information related to control and monitoring is transmitted on an internal
control bus of the subrack. Through this control bus, the unit can communicate with other unitsin the
subrack.

Communication between the DXX NMS and the FRU shall be via the UBU/FRU control interface. This
control interface shall allow the DXX NMSto completely control the FRU’ s configuration management,
fault management, performance management, accounting management, general M1B access and software
download functions.

SIDE VIEW

o I
@/;

ofl [

AOMOO78A.WMF

Fig. 71: Universal Base Unit (UBU 259)

1 EPROM (user replaceable)
2. Power Supply (PDF 518)
3. Red LED

4, Yellow LED

Processor and memory

The unit is controlled with an 80C188 microprocessor. The program is stored on the board in an
interchangeable EPROM memory. A part of the application programsare stored in anon-volatile FLASH
memory and thusit is possible to update these programs without removing the unit from its operating
environment. A non-volatile memory is also used to store the unit's operating parameters and the unit
number, so that in the case of a power interruption, the unit isautomatically reset to the conditions
prevailing beforetheinterruption, without specific parameterization. The RAM-memory of the processor
operates as a working storage.
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6.10.2.3 Frame Relay Engine (FRE)

The Frame Relay Engine (FRE) isdesigned to function in the DXX. Major components of FRE are: RISC
processor, memory, and FPGAs. Following is a brief functional description of the major component.

Processor

The FRE contains one high speed 1960 RISC 25MHz CF processor to satisfy all processing requirements.
The processor shares the instruction bus with SRAM, boot PROM, DRAM, and FPGASs. The peripheral
busis shared with battery backed PRAM, UART, and FLASH memory.

Memory

Fivetypes of memory areimplemented in the FRE: SRAM, DRAM, battery backed PRAM, FLASH and
PROM. Static RAM (SRAM) isused for fast instruction execution and DRAM (IRAM ) is used for
remainder instruction execution. The PRAM is a battery backed RAM use to store configuration
parameters. The battery maintains the configuration information when power isremoved from the unit.
The FLASH memory contains the compressed operation code and istransferred to IRAM and SRAM
after power up for execution. The boot PROM containstheinitial boot code for the processor and is used
at power up.

FPGA
There are three FPGAs on FRE board, used for timers, processor control and the UBU interface.

6.10.2.4 Frame Relay Processor (FRP)

FRP board includes four MUNICH32 chips, a 32-bit wide frame data shared memory, an FPGA for data
shared memory control, an FPGA for MUNICH32 control and an UART.

MUNICH32

There are four (4) MUNICH32 chips on the FRP board providing four (one each) full duplex serial
interfacesto the UBU. These chips provide HDL C formatting and de-formatting capability. They receive
serial data and storeit as 32bit wide data in a shared memory. They also take 32bit data from the shared
memory and transmit it out serially. It shall support the following:

— E1/DS1 32 channel PCM byte format.

— Provide for concatenation of any, not necessarily consecutive, timeslots to superchannels
independently for receive or transmit operation.

— Support for HDL C protocol
— Provide a buffer for transmit and receive frames
— Support a 32 bit frame memory interface
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Frame Data Shared memory

ThisDRAM memory is shared between four MUNICH32 chipsand processor (on FRE board). An FPGA
controls access to this 32 bit wide memory, so that most efficient sharing is accomplished.

FPGA
There aretwo FPGAs on FRP boards to provide control for shared memory and MUNICH32.

UART

The UART provides a serial interface to load and monitor off board diagnostics and to download
application code into the FLASH memory via a diagnostic interface inside of the FRU. Some of the
features of UART include:

— Fully independent dual functionality

—  Transmit and receive blocks have 16 byte FIFOs
— Programmable baud rate generator

— Programmable serial interface characteristics

— Internal diagnostics

— Prioritised interrupt system controls

6.10.2.5 M echanical Design

The mechanical design of the FRU unit is based on the standard DXX system mechanics. The unit can
occupy any card slotinthesubrack. However, the general recommendationsfor subrack equipping should
be followed.
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Fig. 72: FRU Mechanical Structure

Front view of FRU without front panel
Front panel of FRU

Universal Base Unit (UBU 259)
EPROM on UBU (user replaceable)
LED on UBU

Frame Relay Processor (FRP 516)
Memory module on FRP

Frame Relay Engine (FRE 515)
Memory module on FRE

LED on FRE (Behind front panel and not visible)
11. Heatsink on FRE

The unit isconnected to the DXX subrack X-busthrough connectors at the rear edge of the card. The bus
supplies the operating voltage to the unit power supply aswell as the signals for the internal subrack
control bus and for the data transmission processing.
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6.10.2.6 Block Diagram

BUS FRU INTERFACE
IF MODULE

X-BUS

C-BUS

_— UNIT CONTROLLER
BATTERY
BUS —> POWER SUPPLY

(+5V, +12V)

AOF0099A WMF

Fig. 73: Functional Structure of FRU

The FRU unit consists of the power supply, the processor and its peripheral circuits, variousinterfacesfor
the interface module and an X-bus interface.

The power supply generatesthe operating voltagesrequired in the unit from the battery voltageit receives
from the X-bus. The operating voltages are monitored and a functional disturbance activates a fault
message.

NOTE! The power supply will function only with a -48V battery input. 24V Battery
) operation is not supported.
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Fig. 74: Block Diagram of FRU

The FRU consists of the following base unit and modules:

1 Universal Base Unit (UBU259)
Backbone bus unit (RMU517)
Power Supply Unit (PDF518)
Frame Relay Processor (FRP516)
Frame Relay Engine (FRE515)

a bk~ wbd

6.10.2.7 Power Supply

The unit receivesits operating voltage from the power supply module PDF. This module can be replaced
asawholeand it is plugged into the unit with connectors. The moduleis fixed with screws in the place
reserved for it on the unit. The battery voltage which is used as supply voltage for the power supply
moduleis connected from the DXX-bus through the bus connector. The PDF on the FRU only allows
operation from a -48v battery supply. The module provides the operating voltages +5V, and +12V to the
UBU, FRE, and FRP modules. The module also receives from the shelf backplane a +5V bus voltage,
which during start-up conditionsis supplied to the interface circuits connected to the backplane buses.
The +5V operating voltage from the PDF is monitored with a reset-circuit with a low operating voltage
resulting in unit reset.
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6.10.3 Modules

6.10.3.1 General

There are no line interfaces on the FRE itself. All frame relay traffic will enter the DXX through an
appropriate line interface module (e.g. T1, E1) and will be switched through the SXU to the FRU. The
FRU will provide four physical 32x64k links to the SXU viatwo CIFs (contained on the UBU). Any of
these links may be further subdivided into a M number of Nx64k logical ports (where N <= 32 i.e. the
size of the physical ports, where M <= 32 and the sum of the bandwidths of the M logical ports
<=32x64k). Each CIF (containing 2x2M) will be connected to two MUNICH chips on the FRE. These
logical portswill then be used by the FRE to carry Frame Relay traffic over PVCs.

Interface Modules

C1
c2

Y

c3 FRAME

c4

Y

X-BUS BUS
«—
IF c5
C6

RELAY

SWITCH

Y

Cc7
C8

Y
| VlHOddll SJ.HOddII ZJ_HOddl | '[J.klOddl

AOF0101A.WMF

Fig. 75: FRU interface block diagram

The logical portswill be referenced using physical port IDs. These logical port IDswill be allocated by
the NMS. As stated, each physical port will contain up to 32 logical ports. The only restriction on the
NMSfor the allocation of the IDsisthat logical port IDs1-32 are on physical port one, 33-64 on physical
port two, 65-96 on physical port three and 97 to 128 on physical port four.
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6.10.4 Faults

6.10.4.1 Fault Tables

Thefollowing table containsall the faultsthat can be monitored in FRU, aswell asthe reaction of the unit

to each fault. In the “Indication” column, R or Y indicates that the red or yellow LED isturned on,
respectively. The block number defines the source of the fault indication as follows:

Block 0

Blocks 1...128

Blocks 129...131200

FRU unit level block that includes UBU faultsand the FRE node and possible card

and pport traps.

FRE Iport traps for corresponding logical ports 1..128. Blocks 1...32 belong to
first physical port (CIF highway), blocks 33...64 to second physical port, blocks

65...96 to third physical port and blocks 97...128 to fourth physical port RE-
GARDLESS of the actual number of logical ports defined per physical port.

FRE VC traps corresponding to possible max. 128*1024 = 131072 VCs:
Block# = (129 + ((Iport#-1) * 1024) + DLCI#)

BLOCK O:
Index Fault Condition Severity Indication GPT |SPT
1 Software Unpredicted MON+MAJ PMA+S+R 1 1
2 UBU Reset MON+MAJ PMA+S+R 2 2
3 Set-up Structure Corrupted MON+MAJ PMA+S+R 3 3
4 Power Supply Fault: +5V in the subrack MON+MAJ PMA+R 4 4
5 Power Supply Fault: +5V in unit MON+MAJ PMA+R 4 5
6 Power Supply Fault: +12V in unit MON+MAJ PMA+R 4 6
7 Power Supply Fault: -10V in unit MON+MAJ PMA+R 4 7
8 RAM fault (UBZ534) MON+MAJ PMA+S+R 5 8
9 Shared Memory fault (detected by UBZ534) MON+MAJ PMA+R 5 9
10 EPROM fault (UBZ534) MON+MAJ PMA+S+R 5 10
11 Flash write error (UBZ534) MON+MAJ PMA+R 5 11
12 Flash copy error (UBZ534) MON+MAJ PMA+R 5 12
13 Flash erase error (UBZ534) MON+MAJ PMA+R 5 13
14 Flash duplicate error (UBZ534) MON+MAJ PMA+R 5 14
15 Flash shadow error (UBZ534) MON+MAJ PMA+R 5 15
16 Flash checksum error (UBZ534) MON+MAJ PMA+S+R 5 16
17 Missing settings (UBZ534) MON+MAJ PMA+S+R 5 17
18 Missing module MON+MAJ PMA+S+R 10 18
19 Conflict in module type MON+MAJ PMA+S+R 10 19
20 CIF ASIC loop on physical port 1 MON+WARN MEI+S+Y 27 20
21 CIF ASIC loop on physical port 2 MON+WARN MEI+S+Y 27 21
22 CIF ASIC loop on physical port 3 MON+WARN MEI+St+Y 27 22
23 CIF ASIC loop on physical port 4 MON+WARN MEI+S+Y 27 23
24 ASIC fault in base unit MON+MAJ PMA+S+R 32 24
25 No valid FRE application software MON+MAJ PMA+S+R 55 25
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Index Fault Condition Severity Indication GPT |SPT
26 Start permission (i.e., cross-connection permission) | MON+MAJ PMA+S+R 36 26
denied by SXU
27 Bus sync fault MON+MAJ PMA+S+R 38 27
28 Missing IA activity MON+MAJ PMA+S+R 40 28
29 Software in flash incompatible with EPROM MON+MAJ PMA+R 55 29
30 Checksum error in downloaded software MON+MAJ PMA+S+R 55 30
31 Faults masked MON+WARN MEI+Y 58 31
32 HW fault in base unit (UBU) MON+MAJ PMA+S+R 62 32
33 HW fault in module MON+MAJ PMA+S+R 62 33
34 UBU to module comm. error MON+MAJ PMA+S+R 62 34
35 Set up data mismatch MON+MAJ DMA+R 69 35
36 Backup unit (SCP) fault MON+MAJ PMA+Y 72 36
37 UBU SW incompatible with FRE SW MON+MAJ PMA+S+R 89 37
38 FRE fatal error MON+MAJ PMA+S+R 1 38
39 FRE non-fatal error MON+MIN DMA+R 1 39
40 FRE reset MON+MAJ PMA+S+R 2 40
41 FRE flash error MON+MAJ PMA+R 5 41
42 FRE PRAM error MON+MAJ PMA+S+R 5 42
43 FRE 1/O error in DRAM or SRAM MON+MAJ PMA+R 5 43
44 FRE Power-On Self Test failure MON+MAJ PMA+S+R 62 44
45 Insufficient memory for PVC faults MON+WARN MEI 85 51
BLOCK 1...128:
Index | Fault Condition Severity Indication GPT |SPT
1 Faults masked - masks also all related VC faults MON+WARN MEI+Y 58 31
2 FR link protocol (LMI) status down MON+MAJ PMA+S+R 7 45
3 FR trunk protocol (OSPF) down MON+MAJ PMA+S+R 7 46
4 FR logical port one minute congestion threshold ex- | MON+WARN MEI 80 47
ceeded
5 FR frame errors per minute exceeded the threshold | MON+MAJ PMA+S+R 86 48
on thislogical port
BLOCK 129...131200:
Index | Fault Condition Severity Indication GPT |SPT
FR virtual circuit operational status down MON+MAJ PMA+S+R 1 49
FR virtual circuit loop on MON+WARN MEI+S+Y 27 50
Logical port forced to unlock state MON+MAJ PMA+S+R 69 51
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6.10.5 Front Panel

2
]
| @ el

AOMO079A . WMF

Fig. 76: FRU front panel

Aboveisafront view of FRU front panel. It can be removed for replacing user configurable EPROM on

UBU.
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6.10.6 Technical Specifications

Total bidirectional capacity (kbits/s)

Number of physical ports (pport)

Maximum capacity per physical port (kbits/s)

Framerelay links (Iport) per physical port

Capacity of each framerelay link (kbits/s)

(Total capacity of all framerelay linksin a physical port must be lessthan 2048 khit/s.)

NOTE: 5% of each framerelay link isreserved for overhead management traffic and is not avail
frame relay traffic.

Number of bytes per frame

8196

2048

1t032

N*64

ablefor

3108189

18.0 | ——— Maximum Mixed Frame Sizes
——— 128 Byte Frames Only
16.0 _| 64 Byte Frames Only

Frames / Second
(x1000)
=
o
o

4.0 _|
204
0.0 -
rrrrrrrrrnr+1+r 1 &1+ 1 rrrrrrr T T T T
1 5 10 15 20 25 32
Trunk Bandwidth (n x 64K)
AOF0114A.WMF
Fig. 77: Frames/Second vs. Trunk Bandwidth (Mbits) of FRU

NOTE: n=32 can be achieved only when aframe relay trunk isrouted over a physical trunk larger than

2Mbits due to the 5% overhead management traffic.

Maximum Number of PVCs 512

CIR for each PVC (Kbytes/'s) 8102048

CIR step increment size (kbits/s) 8

Maximum number of frame relay units per DXX Node 2

Maximum number of frame relay nodes per DXX network 254

Input Voltage -30V to-60V DC

(FRU will work only on a-48v battery supply)

Power Consumption 12.5W
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Physical Dimensions

Width 50 mm
Height 244 mm
Depth 160 mm

Environmental Specifications

Temperature and Humidities

The FRU shall be capable of continuous operation at ambient temperaturesof +5 xC to 40 xC and relative
humidities <85%, non-condensing and exceptional operating conditions of ambient temperature-5 xC to
+45 xC and relative humidities < 90%. Refer to ETS 300 019-1-7: 1992 classification of environmental
conditions.

Electromagnetic
FRU mesets standard of Public Telecommunication Equipment, ETS 300386-1:1994, Table 4.
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6.11 GCH-A Data I nterface Unit

6.11.1 General

The GCH-A unit accesses unframed user signals at rates 2.4 kbit/s...2048 kbit/sand V.110/X.30 rate
adapted signalsat 8, 16, 32 and 64 kbit/s. It supports two data interfaces, which are independent of each
other and may be equipped with G.703, 2 Mbit/slineterminal, fiber optical or baseband interfaces. User
signalsat bit rates below 64 kbit/s are rate-adapted according to the frame structure V.110/X.30 either in
the NTU at subscriber's site, or in the GCH-A unit.

The signals are transported as 8, 16, 32 or 64 kbit/s signals across the DXX network. Thereis a special
communication channel called SMUX toward NTU-A with user bit rates up to 64 kbit/s. N x 64 kbit/s
signalsaretransported at user rate acrossthe network. GCH-A also supports end-to-end CRC supervision
of the user signals and plesiochronous data timing, whenever required. At rates below 64 kbit/s these
additional featuresare supportedintheV.110 frame. At ratesn x 64 kbit/s8 or 16 kbit/sextratransmission
capacity is required across the DXX network.

When equipped with baseband interface modules, the GCH-A unit can interface access lines with entry
level (E-type) baseband NTUsfrom Ericsson. Advanced level (A-type) NTU's are supported at user rates
upto 64 kbit/s. Themodulesfor HDB3 G.703, LTE or OTE interfaces support framed or unframed signals
at 1088 or 2048 kbit/s. The hit rate to be transported across the DXX network is called XB.

6.11.1.1 User Rates

User Ratesup to 64 kbit/s, BTE-64

The 2 or 4-wire baseband access line interface BTE-64 operates at user bit rate when a SBM 64E type
modem isused at the subscriber end. The user rateisadapted to 8, 16, 32 or 64 kbit/sin GCH-A using the
ITU-T V.110 (see Relevant Recommendations) or X.30 method.

105/109 control signal istransferred between the NTU and GCH-A using either ITU-T V.13 simulated
carrier method. The control signal istransferred acrossthe DXX network either using V.13 or, when
required, at rates below 64 kbit/s using the S bits of the VV.110 frame. The subscriber line quality is
monitored by the BT E module. Whenever desired, the network operator can activate the CRC monitoring
of the path from GCH-A to the far-end of the connection. In case the user timing signal cannot be
frequency-locked to the DX X clock, plesiochronous operation should be selected in the GCH-A unit.

GCH-A Support of User Bit Rates £ 64 kbit/sWhen Utilizing SBM 64E NTUs

User Bit rate XB Rate Rate Adaptation Method CRC Support
2,4 khit/s 8 khit/s V.110 Yes
4,8 kbit/s 8 kbit/s V.110 Yes
7,2 bit/s 16 khit/s V.110 Yes
8 khit/s 8 khit/s none No
9,6 bit/s 16 khit/s V.110 Yes
14,4 kbit/s 32 khit/s V.110 Yes
16 kbit/s 16 kbit/s none No
19,2 khit/s 32 khit/s V.110 Yes
32 khit/s 32 khit/s none No
38,4 khit/s 64 kbit/s V.110 Yes
48 kbit/s 64 kbit/s V.110 Yes
64 kbit/s 64 kbit/s none No
64 kbit/s 64+8 khit/s none Yes
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There are bit rates for using baseband NTUs from other suppliers.

GCH-A Support of User Bit Rates £ 64 kbit/s When Utilizing Other NTUs

User Bit Rate XB Rate Rate Adaptation Method CRC Support
3 kbit/s 8 kbit/s V.110 Yes
6 bit/s 16 khit/s V.110 Yes
12 kbit/s 32 khit/s V.110 Yes
24 kbit/s 64 kbit/s V.110 Yes

When using the SBM 64A NTU unit, the user dataisrate-adapted accordingtoV.110 or X.30intheNTU.
The 2 or 4-wire baseband access line interface BT E-64 operates at bit rates 16, 32, 48 or 80 kbit/s. The
user bit rate and transfer of control signals are selected in the NTU.

SBM 64A Support of User Bit Rates £ 64 kbit/s

User Rate | Rate XB Mapping kbit/s| Baseband Control Plesio-chronous
kbit/s Qéiaptation Meth- Rate kbit/s Signals Clocking
12,24 V.110 8 16 SA, SB, X No
12,24 X.30 8 16 S No

48 V.110 8 16 SA, SB, X Yes

4.8 X.30 8 16 S No

9.6 V.110 16 32 SA, SB, X Yes

9.6 X.30 16 32 S No

19.2 V.110 32 48 SA, SB, X Yes
19.2 X.30 32 48 S No

384 V.110 64 80 SA, SB, X Yes

384 X.30 64 80 S No

7.2 V.110 16 32 SA, SB, X Yes

14.4 V.110 32 48 SA, SB, X Yes

48 V.110 64 80 SA, SB, X Yes

56 V.110/7b 64 80 - No

56 V.110/7c 64 80 SA, SB, X Yes

64 - 64 80 - No

End-to-end CRC monitoring can be supported at bit rates below 64 kbit/s. ITU-T Rec. V.110 and X.30
do not support CRC monitoring. Theframetypeisrenamedto V.110M or X.30M when CRC isactivated.

8 kbit/sor 16 kbit/s extra capacity (baseband rate - XB) isused for SMUX frame. SMUX frame supports
control channel from GCH-A to SBM 64A.
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Fig. 78: GCH-A Applications at User Bit Rates £ 64 kbit/s

User Rates up to 384 kbit/s, BTE-384

The 2 or 4-wire baseband access line interface BTE-384 operates directly at the user bit rate. 105/109
control signal istransferred betweenthe NTU and GCH-A using either ITU-T V.13 simulated carrier. The
V.13 simulated carrier istransparently relayed by GCH-A. The subscriber line quality ismonitored by the
BTE module. Whenever desired, the network operator can activate an additional 8 kbit/s path through the
DXX network. The path supports CRC monitoring of the path from GCH-A to the far-end of the
connection. In case the user timing signal cannot be frequency-locked to the DXX clock, plesiochronous
operation should be selected in GCH-A. Plesiochronoustiming requiresan 8 kbit/s path through the DXX
network. The path can carry both timing and CRC data.

Transmission Support at Rates £ 384 kbit/sand Using SBM 384E NTU

User Bit Rate XB Rate Rate Adaptation Method CRC Support
48 kbit/s 64 kbit/s V.110 Yes
56 khit/s 64 kbit/s V.110 Yes
64 bit/s 64 kbit/s none a
80 kbit/s 64 + 2 x 8 kbit/s none a
128 kbit/s 2 x 64 kbit/s none a
160 kbit/s 2X 64 + 4 x 8 kbit/s none a
192 kbit/s 3 x 64 kbit/s none a
256 kbit/s 4 x 64 kbit/s none a
320 khit/s 5 x 64 kbit/s none a
384 khit/s 6 x 64 khit/s none a

a Thetransfer of the CRC check sum requires 8 kbit/s additional XB capacity.
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Fig. 79: GCH-A Applications at User Bit Rates£ 384 or £ 768 kbit/s

User Ratesup to 768 kbit/s, BTE-768

The 4-wire baseband accessline interface BT E-768 operates directly at the user bit rate. 105/109 control
signal istransferred between the NTU and GCH-A using either ITU-T V.13 simulated carrier. The V.13
simulated carrier istransparently relayed by GCH-A. The subscriber line quality ismonitored by the BTE
module. Whenever desired, the network operator can activate an additional 8 kbit/s path through the DXX
network. The path supports CRC monitoring of the path from GCH-A to the far-end of the connection. In
case the user timing signal cannot be frequency-locked to the DXX clock, plesiochronous operation
should be selected in GCH-A. Plesiochronous timing requires an 8 kbit/s path at rates below 512 kbit/s
and 16 kbit/sat > 512 kbit/s. The path can carry both timing and CRC data.

Transmission Support at Rates£ 768 kbit/sand Using SBM 768A NTU

User Bit Rate
XB Rate Rate Adaptation Method CRC Support

256 khit/s 4 x 64 Kkhit/s none a
320 khit/s 5 x 64 khit/s none a
384 khit/s 6 x 64 kbit/s none a
448 kbit/s 7 x 64 kbit/s none a
512 kbit/s 8 x 64 khit/s none a
576 kbit/s 9 x 64 khit/s none a
640 kbit/s 10 x 64 kbit/s none a
704 kbit/s 11 x 64 kbit/s none a
768 kbit/s 12 x 64 kbit/s none a

a Thetransfer of the CRC check sum requires 8 kbit/s extra XB transmission capacity.
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User Rate 2048 kbit/s

At user bit rate 2048 kbit/s the GCH-A may be equipped with any of the following interface modules:
G703, LTE, OTE-LED or OTE-LP. The physical interfaces are HDB3-coded G.703 or copper line
terminal (LTE), CMI-coded fibre optical terminal (OTE). The interfaces are intended for applications
where a transparent 2048 kbit/s channel isrequired end-to-end. The DXX network does not set any
requirements on signal content or formatting other than the interface signal code.

If required, end-to-end CRC monitoring of the path in DXX may be used. Normally, the user bit rateis
synchronized to the DXX clock. If the synchronization cannot be established, the GCH-A is configured
for plesiochronous clocking. CRC transfer requires 8 kbit/s additional XB capacity, plesiochronous
clocking with or without CRC transfer requires 16 kbit/s. The additional capacity can be supported only
in cases where 8 Mbit/s trunks or n x2 Mbit/s split trunks are used.

User Rate 1088 kbit/s

At user bit rate 1088 khit/s GCH-A may be equipped with the LTE interface module. The physical
interfaceis copper lineterminal (LTE). The interfaces are intended for applications where a transparent
1088 khit/s channel isrequired end-to-end. The DXX network does not set any requirements on signal
content or formatting other than the interface signal code.

If required, end-to-end CRC monitoring of the path in DXX may be used. Normally, the user bit rateis
synchronized to the DXX clock. If the synchronization cannot be established, the GCH-A is configured
for plesiochronous clocking. CRC transfer requires 8 kbit/s additional XB capacity, plesiochronous
clocking with or without CRC transfer requires 16 kbit/s.

GCH-A GCH-A
X-bus User IF X-bus User IF
BUS — |gpH— HDB3 BUS— || TE +— 2048 kb/s
2048 kb/s IF 2048 kb/s 2048 kb/s IF 36 dB
(+8, 16kb/s) (+8, 16kb/s)
GCH-A
X-bus User IF
BUS — loTET— CMI
2048 kb/s  ||IF 2048 kb/s
(+8, 16kb/s)

AOF0049A WMF

Fig. 80: GCH-A Support of Sgnals at 2048 kbit/s
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6.11.2 Operation of GCH-A Data Interface Unit

6.11.2.1 Mechanical Design
The mechanical design of the GCH-A unit isbased on the standard DX X system mechanics. The unit can
occupy any card dot in the subrack; however, the general recommendationsfor subrack equipping should

be followed.
PDF 202 ol
GCH 221A GCZ 284A PDF 209
GCH l \ |
LEDS |« /
/
/
75 OHM OUT /
75 OHM IN ® /
/
/' |
SYMM. IN/OUT — GDH
\TP /’
TEST POINT | © f
/ |
//
/
D |
/
/
/
/
//
) /
’/
ow/4aw INOUT | || f
° | BTE |
I -

v
INTERFACE MODULES

AOMO036A.WMF

Fig. 81: GCH-A Unit Equipped with GDH 230 and BTE 232 Modules

The body of the GCH-A unit consists of an E2-sized GCH-A base unit, a PDF 202 or PDF 209 power

supply and a GCZ 284A program memory. Each channel needs an interface module providing the
physical subscriber line interface suiting the particular application. The two channels can use interface

modules of a different type.
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Functional Structure
The basi ¢ functional blocks of the GCH-A unit are:

controller

n*1,2 kb/s
n*64k kb/s

n*1,2 kb/s
n*64k kb/s

Block Diagram

data formatting circuitry
X-businterface

interface modules
power supply

CH2
DATA
FORMATTING

XB

VAC AVAVAS AV

CH2
DATA
FORMATTING

XB

BUS

> x8Us

UNIT CONTROLLER

<— C-BUS

POW +5V, +12V, -10V

<— BATTER)

BUS

AOFO0050A.WMF

Fig. 82: Functional Structure of the GCH-A Unit
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Fig. 83: Functional Block Diagram of the GCH-A Unit
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6.11.2.2 Data Formatting Circuitry

The data formatting circuitry determines a mgjority of the characteristics of the data interfaces provided
by GCH-A and provides the main data processing functions which will be described below in detail:

— rate adaptation and framing

— V.13 smulated carrier

— bit rate generation

— user interface signal coding (e.g. HDB3, CMI, NRZ)
— point-to-multipoint bridge function

— V.54 test loops

— test pattern generation and error counting

6.11.2.3 Rate Adaptation and Framing
Bit Rates£ 64 kbit/sand NTU Type SBM 64E

The BTE-64 module of the GCH-A accessesan NTU of type SBM 64E at the user datarate. The user rate
is adapted to 8, 16, 32 or 64 khit/s suitable for the cross-connection unit and routing tools of DXX. The
GCH-A usesITU-T V.110 rate adaptation for the lower bit rates. The V.110 frame is transparently
transported through the DXX network and it can support end-to-end monitoring of the channel quality.

TheV.110 and V.110S configurations use bit-oriented data buffering with +/- 2 bitsjitter/wander margin.
User ratesn x 1.2 kbit/s (up to 38.4 kbit/s), n x 3.6 kbit/s (rates 7.2 and 14.4 kbit/s) and 48 kbit/s are
supportedinV.110 and V.110S. At therate of 56 kbit/sboth ITU-T V.110b and V.110c (b, crefer to table
7b/V.110 and table 7¢/V.110) framing is supported.

TheV.110 frame offersthree channel sfor transfer of control signals. They arecalled SA, SB, and X. The
signal SB or SB+SA can carry 105/109, and the signal X carriesthe far-end alarm. For 105/109 control
the NTU uses V.13 simulated carrier which isautomatically transferred to the far-end. If required, the
BTE module can convert the V.13 signal to an internal 105/109 signal, which is carried by the SB or
SA+SB channd of the V.110 frame. In the Management window the use of SB only iscalled VV.110, and
the use of SA+SB iscalled V.110S.

Bit Rates£ 64 kbit/sand NTU Type SBM 64A

NTUsof type SBM 64A perform theV.110 rate adaptation intheNTU. They areinterfaced at rates 8, 16,
32 or 64 kbit/s. The GCH-A unit passes the regenerated interface signal from the BTE module
transparently to the X-bus interface. The support of user bit rates, control signals, timing mode and
supervision are determined by the NTU.

Bit Ratesn x 8 kbit/s

At bit rates 8, 16, 32 kbit/suser dataistransferred on 1, 2 or 4 bitsof atime dot. At bit rate 160 kbit/stwo
full time dots are used and additionally 2 or 4 bits of athird time slot. No data framing is needed for the
data transfer. These data rates usually originate from the NTU equipment.

Bit Ratesn x 64 kbit/s

At nx 64 kbit/shit rates 64...2048 kbit/sthe unframed user dataistransferred on 132 timedots. The data
buffer length may vary from 3 to 64 bytes. The nominal buffer length selection allowsfor + 18 sor a
minimum one byte of wander.

Bit Ratesn x 64 + 8 kbit/s

Then x 64 + 8 kbit/srateis basically intended for the T1 rate 1544 kbit/s. So far, no G.703 moduleis
available for 1544 kbit/s.
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6.11.2.4 Framing and M apping

NOTE!

The frame structures used are described in the Appendices. In the GCH-A unit the signals and control

signals are rate-adapted and mapped as follows:

User Ratekbit/s | Rate Adaptation Method | XB Mapping kbit/s | Control Signals | Plesiochronous Clocking
24 V.110 1x8 SA, SB, X No
48 V.110 1x8 SA, SB, X Yes
9.6 V.110 2x8 SA, SB, X Yes
19.2 V.110 4x8 SA, SB, X Yes
384 V.110 8x8 SA, SB, X Yes
7.2 V.110 2x8 SA, SB, X Yes
14.4 V.110 4x8 SA, SB, X Yes
Thetransfer of the CRC check sum requiresa slight modification of theV.110
frame called V.110M, because the CRC transfer isnot included in the original
I TU-T Recommendation.
User Rate Rate Adaptation | XB Mapping kbit/s | Control Signals | CRC Support | Plesiochronous Clocking
kbit/s Method
48 V.110 1x64 SA, SB, X No No
48 V.110M 1x64 SA, SB, X Yes Yes
56 V.110/7b 1x64 - No No
56 V.110/7c 1x64 SA, SB, X No No
56 V.110M 1x64 SA, SB, X Yes Yes
64 - 1x64 - No No
64 1x64+8+8 SB Yes Yes
80 - 1x64+2x8 - No No
80 1x64+2x8+8+8|SB Yes Yes
160 - 2x64+4x8 - No No
160 2Xx64+4x8+8+8|SB Yes Yes
N x 64 - N x 64 - No No
N x 64 Nx64+8+8 SB Yes Yes
N<9
N x 64 Nx64+8+8 SB Yes No
N>8
N x 64 N x 64 + 24 SB Yes Yes
N>8
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V.110/7b refersto I TU-T Rec. V.110 Frame Table 7b, and V.110M/7cisa
NOTE! slightly modified V.110 frame. isa proprietary V.110-like frame (56 kbit/s). 8,
' 16 denote extra capacity carrying CRC and plesiochronoustiming control. SA,
SB and X refer to the SA, SB, X bitsin the frame.

At all data rates the channels can support simulated carrier according to V.13 for transfer of the 105/109
signal. V.13 is predominantly used at rates n x 64 khit/s.

6.11.2.5 CRC Monitoring

The GCH-A unit can support end-to-end CRC monitoring of the user data. CRC-4 procedure used is
similar to the onein G.704 frames. At ratesn x 1.2 and n x 3.6 kbit/sthe CRC check sum istransferred
on thelast five bits of the frame alignment signal of thevV.110 frame. A modified V.110 frameis used at
rates 48 and 56 kbit/s. When transferring the CRC check sum, the frames are called V.110M.

At nx 8 khit/s, n x 64 kbit/s and n x 64+8 kbit/sthe CRC check sum istransferred end-to-end in a
proprietary frame, called , and using 8 kbit/s extra XB capacity.

End-to-end performance monitoring is based on end-to-end CRC monitoring, when activated. Channel
associated end-to-end CRC monitoring isthe only way to get accurate performance characteristics for a
channel. The performance datais expressed in terms of G.821 parameters.

The data from the latest 24-hour period is stored for transfer to the DXX performance data base after
midnight (00.00) every day. The performance data of the last 15-minute period is recorded separately. If
the 15-minute performance degradation exceeds a preset limit, a transfer to the performance databaseis
requested by the unit.

6.11.2.6 Control Signals

The GCH-A unit supports control signalsfor the user channel:

105/109 transfer is supported at all bit rateswhen using BTE modules. GDH, LTE and OTE modules do
not support control signals.

TheNTU transfersthe control signal using method V.13. The V.13 signal can either passthe GCH-A unit
unprocessed or it can be converted into a 105 signal in the BTE module. When applicable, the 105 control
signal istransferred on SA, SB bits of frame V.110 or V.110M. At n x 8 and n x 64 kbit/srates V.13
simulated carrier isalways unprocessed.

6.11.2.7 V.13 Simulated Carrier

When processed, the V.13 simulated carrier is an in-band transfer method which does not require extra
capacity. When 105 isturned OFF, the user datais substituted by a pseudo random pattern. After
reception of 48 bits of that pattern, 109 isturned OFF and the user data (104) is blocked to OFF state.
When 105 turns ON, the pattern generator input is changed from 1 to O for 8 hits.

If, due to transmission errors, the receiving end misses the turn on sequence, it will automatically return
to ON state when more than 31 errors have been detected in the pseudo random pattern during a certain
time period.

6.11.2.8 105 Supervision

In some applications 105 should continuoudly stay in ON condition. If desired, the GCH-A unit can
monitor the 105 state and generate an alarm if 105 goes OFF. In point-to-multipoint applications the
length of thetalk period may belimited. When talk period supervision isactivated, the GCH-A will block
OFF the interface upon detection of an 105 ON period longer than the selected value.
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6.11.2.9 Point-to-Multipoint Bridge

The GCH-A unit is provided with a point-to-multipoint data bridge which functionally is placed close to
the user interface, between the simulated carrier blocks and the interface signal codecs. The bridge has
four ports, two local user interfaces (local port) and two interfaces towards the X-bus (remote port). In
point-to-point mode the pmp bridge isby-passed. One of theinterface ports (typically, the port of channel
1) of the PMP bridge is used as master port, which means that it is connected to the master computer or
to a previous PMP bridge. The other ports are dlave ports, connected to local or remote dave data
interfaces, or PMP bridges. Unused ports are not activated for pmp operation.

Data and control signals from the master port are broadcast to all daves. Only one dave at atime can
transmit data towardsthe master. A dave startsthe transmission by turning signal 105 ON. 105 opensthe
path from the slaveto the master. A BTE module must convert the V.13 simulated carrier into a105 signal
in order to control its pmp bridge port.

The 105 signal istransferred from a dave port to the master port asa V.13 simulated carrier, a control
channel in V.110, or as an additional 8 kbit/s control channel.

If, in an error condition, more than one dave port turns 105 ON, a configurable priority control circuitry
blocksthe dave port with alower priority. Thetalk period length of davescan belimited to a configurable
value. A dave port will be blocked off if itstalk period exceeds the selected period length.

6.11.2.10 Test Loop Functions

The GCH-A unit isprovided with V.54 test loop functions supporting local loop (loop 3, LL) and remote
loop (loop 2, RL, RLB). The base unit supports V.54 loops towards the network and, if used, the BTE
modul e towardsthe NTU. Theloops can be controlled by the network manager only. The duration of the
loop can be limited to a configurable value.

In general, the loops should be enabled as close as possible to the user interfaces and disabled in all
intermediate equipment. Therefore, the loops should be blocked in the GCH-A unit and enabled in the
NTU.

Theloopsarevisiblein the Loop window of the DXX management or service computer. The operator can
also, closeto the X-businterface, make alineloop towardsthe user interface or, closeto the physical user
interface, a network loop towards the network.

6.11.2.11 Test Functions

GCH-A has per channel built-in test pattern generators and pattern error detectors. The test patternis
CCITT 511. Typically, aremote loop is activated before the pattern test is started. A unit test window
facilitates activation of the test and presentation of the test results.

In general, the test resources are used via the test functions of the performance management software for
DXX. These test functions utilize either the test resources of the interface unit or the common test
resource of the SCU.

6.11.2.12 X-BusInterface

The X-bus interface performs the adaptation between the data formatting circuitry and the data bus and
address bus of the back plane of the DXX subrack. The X-businterface utilizes the lower rear connector.
The main signals of the X-bus interface are:

Signals of X-BusInterface

Signal Signal Description
Cl6M Internal timing signal for the node
FSYN, MSYN Frame and multiframe alignment signals
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Signals of X-BusInterface

Signal Signal Description

DR10- 17 8-bit wide data bus GCH-A towards SXU

DR20 - 27 8-hit wide duplicate of the data bus GCH-A towards SXU
TO-7 8-hit wide data bus SXU towards GCH-A

BADO-7 8-bit wide addressing bus SXU to GCH-A

The X-businterface transmits and receives one byte of data each time an interface of the unit isaddressed
by the BADO - 7 bus. For each 125 ns bus frame, the interface can be addressed once or several times
depending on the XB capacity (nx 64 khit/s). A channel below thebit rate 64 kbit/sistransferred between
GCH-A and the cross-connection unit SXU using one byte per frame (64 kbit/s) and utilizing only one or
several of the 8 data bits, 8 kbit/s each, of the byte. SXU maps only the used bits to the trunk.

6.11.2.13 Unit Controller

The microprocessor of the unit controls both the base unit and the interface modules. The data busis
extended to the interface modules. The unit is controlled by an 80C188 microprocessor. The basic unit
software is stored in an interchangeable EPROM memory identified as GCZ 284A. The application
programs are stored in an EPROM memory or in a non-volatile FLASH memory supporting remote
controlled downloading of the application SW. The non-volatile memory also stores the configuration
parameters and the HW and SW identifications of the unit. The interface modules are also controlled,
monitored and identified by the unit controller. In the case of a power interruption the unit automatically
restores the configuration prevailing before the interruption.

The GCH-A unit communicates with other units of the subrack and with the service and management
computers of the DXX network via the unit's control businterface, including aHDLC controller. Each
unit position in the subrack has an individual address which isread from the back plane connector. This
addressispart of the unit identification address used by the DXX communication network. The functions
of the unit are presented as management objects to the Network Management System of the DXX
network.

6.11.2.14 A/D Converter

The GCH-A unit includesamultichannel anal og-to-digital converter (A/D) which measuresthe operating
voltages+5V, +12 V, - 10V and the+ 5V businterface voltage of the back plane and analog signals, e.g.
wetting current of the BTE module (BTE).
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6.11.2.15 Test Point

A 75W coaxial test point isprovided on the front panel of the unit. The test point signal isisolated with a
transformer, but the connector body is connected to the unit ground. Through the test point it is possible
to measure the input and output signals of both channels as well as the corresponding clock signals. The
signal to be measured is selected with the service computer in the window General Unit Parameters. The
selection is stored in the non-volatile memory so that the selection is retained after a possible power
interruption.

The input and output signals are HDB3-coded and the signal levels and formats are in accordance with
G.703. HDB3-coded channel interface signal s are measured without any recoding. Other signal codesare
decoded to NRZ and thereafter coded by the test point encoder to HDB3.

6.11.2.16 Power Supply

Thereplaceable DC/DC unit power supply module PDF 202 or PDF 209 provides the operating voltages
+5V, +12V and -10V for the GCH-A unit. The power supply operates directly on the station battery
voltage which issupplied through the fuse unit (PFU) and the back plane of the DXX subrack. The X-bus
interface circuits are powered from the back plane of the subrack during unit start-up conditions. The
operating voltages of the unit are monitored, including the +5V back plane voltage. An alarmisgenerated
if avoltageisout of itslimits.

6.11.2.17 Timing M odes

The timing mode of a data interface depends on the type of interface, type of equipment interfaced and
on the operating mode.

Bit Rate Generation

A variety of bit ratesarerequired for the GCH-A user interfaces. Thedatatiming signalsare derived from
the 16896 kHz system clock by built-in programmabl e frequency synthesizers. Thereisa synthesizer for
each channel and direction of transmission.

Timing Sources

Thetiming signal for theincoming data (T x-direction) comes from the user equipment. The clock for the
outgoing data (Rx-direction) is supplied by the GCH-A unit.

Plesiochronous Clocking

There may be applications where the user data clock cannot be synchronized to the DXX clock, which
leads to plesiochronous operation (same nominal bit rate). The GCH-A unit supports transfer of
plesiochronous clocking at most bit rates.

Plesiochronoustransfer is supported by the standard ITU-T V.110 Frameat ratesnx 1.2 and nx 3.6. The
modification of V.110 (V.110M) supports plesiochronous clocking at 48 and 56 kbit/s. Plesiochronous
clocking requiresan extra 8 kbit/schannel ( frame) at ratesn x 8 kbit/sand n x 64 kbit/s. The same 8 kbit/s
channel supports both CRC and plesiochronoustiming at bit rates up to 512 kbit/s. Above 512 kbit/sthe
plesiochronous clocking requires two 8 khit/s channels, one for the frame and the other for the
plesiochronous clock.

The V.110 method of transferring the data phase and + stuffing isused at all bit rates. The synthesizers
operatein adigital PLL mode, with jitter filtering of the input clock before phase comparison with the
system reference clock. At the receiving end, the synthesizer adjusts its phase according to the value
received from thefar end. The phase adjustmentstake placein small stepsin order to minimize the phase
jitter amplitude and frequency spectrum.

At plesiochronous clocking the V.110 data buffer operatesin bit mode. At n x 64 kbit/s data ratesthe data
buffer operatesin a so-called frame synchronous mode, where the data transferred during one X-bus
frame forms a block. The stuffing bits are deleted and inserted at the border between two blocks.
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6.11.2.18 Performance

The GCH-A unit supportscircuit performance monitoring separately for each channel. When'Vv.110, X.30
or framing is activated with CRC transfer, then the GCH-A performance signal quality monitoring is
according to G.821. Performance data is collected in three ways:

Theunit collectsthe G.821 data for 24-hour periods starting at 00:00 hours. The 24-hour dataisavailable
during the next day for automatic transfer to the DXX performance database.

If activated, the unit also cal culates performance data for 15-minute time periods. If the signal
impairments during a 15-minute period exceed a set limit, the datais transferred to the performance
database.

A third set of performance countersis available for the network operator. The operator can start and
terminate error monitoring at any time and gain performance data for periods that can be selected from
seconds to days or months. The results are shown as error counts and as G.821 parameters.

Error Counters
The GCH-A unit isableto count, using SW and HW counters:

— number of frame losses (frame from the network side, C2)

— number of multiframe losses (frame from the network side, C2)
— number of frame word errors (frame from the network side, C2)
— number of CRC block errors

— code errorsin the user interface (HDB3, CMI)

— buffer dips and adjustments

G.821 Statistics
The error counts are transformed into CCITT G.821 parameters

— total time (seconds)

— unavailable time (seconds)
— errored seconds

— severely errored seconds
— degraded minutes

181



ERICSSON 2

-
DXX NODE TECHNICAL DESCRIPTION

Ericsson Radio Access AB
6/1551-ZAE901 17 RevD INTERFACE UNITS

1999-02-23

GCH-A DATA INTERFACE UNIT

6.11.3 Interface M odules

6.11.3.1 General

The unframed data i nterface modules used in the GCH-A unit are:

— BTE-64
— BTE-384
— LTE

— OTE-LED
— OTE-LP

A unit accesses the physical interfaces via the interface modules. The interface modules convert the
CMOS-level dataand timing signalsto line signal s (baseband, G.703 or optical signals). They regenerate
the incoming line signals and convert them to CMOS-level data and clock signals. The modules also
comprise crystal oscillators for line signal timing. The oscillator frequencies are phase-locked to the
timing signals derived by the base unit from the DXX system clock.

The IF module monitorsthe level of the received signal; if it istoo low or completely missing, the
incoming signal is substituted by AlS at the module. A missing signal indication is reported to the unit
controller which generates an alarm message.

Thelinesignal encodersand decodersfor HDB3 and CMI codesreside on the base unit. The biphaseline
coding for baseband rates 2.4 to 384 khit/s and the partial response coding for rates 256 to 768 khit/stake
place in the baseband modules.

Interfaceto the Back Plane of the Subrack

The unit is connected to the DXX subrack through two euro connectors. The back plane supplies battery
voltage to the power supply module, access to the control bus of the subrack and accessto the 64 Mbit/s
data cross-connection bus (X-bus). The X-bus interface uses the lower rear connector.
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6.11.4 Fault Conditionsin GCH-A Data Interface Module

6.11.4.1 Signalsand Directions of Fault Conditions

GCH-A holdstwo identical interface blocks, which are numbered 1 and 2. The common parts are named
block 0. The signals and directions are identified as follows:

Signals and Directions of Fault Conditions

Reference Point Signal Description

ull Input signal at the receive part of the user interface
ul2 Output signal at the transmit part of the user interface
C1 XB output signal towards the X-businterface

c2 XB input signal from the X-bus interface, net signal

The following acronyms used in the tables bel ow:

X-BUS
¢ > BUS

IF

% T

XB

DATA
FORMATTING

<

IF

>

<—Ull

—»UI2

AOF0031A.WMF

Fig. 84: Naming of Signal Reference Points

PMA = Prompt Maintenance Alarm

DMA = Deferred Maintenance Alarm

MEI = Maintenance Event Information
S = Service Affecting Fault
R =Red alarm LED

Y = Yélow alarm LED
AlS = Signal subgtituted by AIS

RAI = Remote alarm indication (bit X inV.110, X.30 or frame)
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6.11.4.2 Common Parts

Faultsin Common Parts (Block 0)

Fault Condition Status LED ul2 C1
Power supply
+5V,+12V,-10V PMA R - -
+5 V back plane voltage PMA R - -
Memory faults
RAM, EPROM fault PMA, S R - -
FLASH fault PMA, S R - -
Check sum error
- in FLASH memory PMA, S R - -
- in downloaded SW PMA, S R - -
Incompatible SW revisions PMA, S R - -
RL program error PMA, S R - -
Operating status faults
Unit reset PMA, S R OFF OFF
Unit unregistered PMA, S R - OFF
Setup parameter error PMA, S R - -
X-bus fault
Timing fault PMA, S R AlIS AlIS
No interface (IA) activity PMA, S R AIS AIS
Fault masking MEI, - Y - -
6.11.4.3 Interface Blocks
General IF Faults (Block 1, 2)
Fault Condition Status LED ul2 C1
Missing or wrong |F module PMA, S R - OFF/-
Wetting current low/high MEI,- Y - -
Power-OFF on input MEI,- Y - AIS
ASIC error PMA, S R OFF OFF
IF Signal Faults (Block 1, 2)
Fault Condition Status LED ul2 C1 Note
Input signal faults (UI1)
Loss of input signal PMA, S R - AIS
Input signal code errors PMA, S R - AlS
- HDB3 signal
- optical CMI signal
Signal 105 OFF MEI, - Y - AlS Used when 105 should be
continuously on
Timing errors
Input signal (Ul1) buffer dip DMA R - -
Output signal (UI2) buffer dip DMA R - -
Signal Faultson the Network Side (C2) (Block 1, 2)
Fault Condition Status LED ul2 C1 Note
AlSfrom net side MEI, S Y AIS - V.110, X.30 or frameinuse
Loss of frame alignment PMA, S R AIS RAI V.110, X.30 or frameinuse
L oss of multiframe alignment PMA, S R AlS RAI Used at bit rates < 2.4 kbit/s
Far end alarm (RAI) received MEI, S Y - - V.110, X.30 or frameinuse
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Performance Conditions (Block 1, 2)

Fault Condition Status LED ul2 C1 Note

G.821 unavailable state PMA, S - - - Available when end-to-end
CRC is activated.

G.821 datafor last 15 minutes DMA - - - Available when end-to-end
CRC isactivated.

CRC errors detected DMA R - - Available when end-to-end
CRC is activated.

Frame alignment signal error PMA Y - - V.110, X.30 or frameinuse

Test Loop Indications (Block 1, 2)

Loop Condition Status LED ul2 C1

Operator activated loops

- interface loop MEI, S Y AlS -

- line, local loop MEI. S - AlIS

Customer activated loop MEI, S - -
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6.11.5 Front Panel of GCH-A Data Interface Unit

The unit front panel houses two alarm LEDs (a red and a yellow), and cabling connectors for the user
interface:

— one 9-pin D-type connector for each baseband and symmetrical G.703 interface

— two SMD coaxial connectors for each 75-ohm G.703 interface

—  two FC type optical connectorsfor each OTE interface and a SMD test point connector

The input and output signals of each channel interface can be connected to the test point connector. The
front panel openings are suited for all available interface modules.

J © l

—
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ole}
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2999

¢
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Fig. 85: Front Panel of GCH-A Data Interface Unit
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D-type 9-pin female connector

4-WIRE USE 2-WIRE USE

Pin Signal Signal

1 Transmitsigna B~ |------

2 Transmitsgnd A |-

4 Receivesignal B Transmit/receive B

5 Receivesignal A Transmit/receive A

6 Cableshidd output | --------

9 Cable shield input Cable shield
6789
12345

A1C0001A.WMF

Fig. 86: D-type 9-pin female connector
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6.11.6 Technical Specificationsfor GCH-A Data I nterface Unit

6.11.6.1 BTE LineInterfaces

Linerate (kbit/s) BTE-768 BTE-384 BTE-64

768 384 64

704 320 48

640 256 384

576 192 32

512 160 24

448 128 19.2

384 64 16

320 56 144

256 48 12
9.6
8
7.2
6
48
3
24

Input to DXX
rate accuracy
mesochronous operation clock looped back in the NTU or better than +107°
plesiochronous operation +100 ppm

Output from DXX

rate accuracy
mesochronous operation clock derived from the DXX node

plesiochronous operation +100 ppm
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6.11.6.2 G.703, LTE and OTE Interfaces

Linerate (kbit/s) GDH
2048

Input to DXX

rate accuracy

mesochronous operation

plesiochronous operation

Output from DXX

rate accuracy
mesochronous operation

plesiochronous operation

LTE OTE
2048 2048
1088

clock frequency locked to DXX or better than +10°°

+50 ppm

clock derived from the DXX node

+50 ppm

6.11.6.3 Power Requirementsand M echanical Data

DC Supply

Input voltage: -30...-60 V DC

M echanical Dimensions
Width: 25 mm (0.98")

Depth: 160 mm (6.30")

Height: 244 mm (9.6")
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6.12 GMH G.704 Framed Interface Unit

6.12.1 General

The GMH unit processes framed signals at 8448 kbit/s, 2048 kbit/s and n x 64 kbit/s. The unit includes
two independent transmission channelsto carry data and also to provide an internal communication link
of the DXX system. Transmission channel interfaces are independent of each other and they may, for
example, be G.703 interfaces, optical interfacesand, at certain rates, also baseband interfaces. Theframe
structure isin accordance with G.704 for 2048 kbit/s and 8448 kbit/s. A modified G.704 frame structure
isused for other speeds.

6.12.1.1 Mechanical Design

The mechanical design of the GMH unit is based on the standard DXX system mechanics. The unit can
occupy any card dot inthe subrack; the general recommendationsfor subrack equipping should, however,
be followed.

jG}H 220 GM% 283 PDF 202 or PDF209

GMH
LEDS |-
75 OHM OUT
75 OHM IN ©
SYMM. IN/JOUT
o INTERFACE
MEAS POINT | © MODULES

]

OPT. OUT

[ ]

OPT. IN

U

AOMO001A.WMF

Fig. 87: GMH Unit Equipped with G703 and OTE-LED Modules

The minimum configuration of the GMH unit consists of a unit power supply PDF 202 or PDF 209,
program memory GMZ 283 and a GMH unit interface module for both channels. The interface modules
are selected to suit the particular application in order to provide the physical interface to the transmission
line. The two channels can have interface modules of a different type.

The unit front panel houses alarm LEDs and a measurement point (75 W) connector. Input and output
signals of both channels can be switched to this measurement point. The front panel openings are suited
for all available interface modules.

The unit isconnected to the DXX subrack X-busthrough connectors at the rear edge of the card. The bus
supplies the operating voltage to the unit power supply aswell as the signals for the internal subrack
control bus and for the data transmission processing.
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6.12.2 Operation

6.12.2.1 Functional Structure

RX
D FRAME
n*64k kb/s
2 or 8 Mb/s IF
TX
G.704IF o Q FRAME
RX
D FRAME
n*64k kb/s
2 or 8 Mb/s IF
G.704IF Q FFI'&(ME

BUS
IF

G e

UNIT CONTROL uP

CONTROL
BUS

POW +5V, +12V, -10V

% BATTERY

BUS

AOF0019A.WMF

Fig. 88: Functional Structure of the GMH Unit

The main functional blocks of the GMH unit include the power supply, the processor and its peripheral
circuits, lineinterfacesfor both channels, channel frame multiplexer and demultiplexer circuits, channel
output and input buffers, and an X-businterface common for both channels.

The power supply generatesthe operating voltagesrequired in the unit from the battery voltageit receives

from the X-bus. The operating voltages are monitored and a functional disturbance activates a fault

message.

The processor with its peripheral circuits controls and monitors the functions of the unit. Information

related to control and monitoring is transmitted on an internal control bus of the subrack. Through this
control bus the unit can communicate with other unitsin the subrack. The processor generatesHDLC
messages and processes HDL C messages received from framed interfaces.

The data transmission channel interfaces convert analog line signals to/from signal s suited for the unit's
digital circuits. In the transmitting direction data pulses are created in a form suitable for transmitting in
the required format. In the receiving direction asignal attenuated by the transmission line is regenerated

and the clock signal is recovered. The payload signal and the clock signal are transformed to a level

suitable for the digital logic. The line interfaces are realised as interface modules so that a unit can have
two interface modules of different types at the same time. The available data transmission speeds of the
unit depend on which interface modules are used, but the speed can be programmed within the limits of

each module.
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The framed signal which is carried on the transmission line is assembled and disassembled in the Tx-
frame and Rx-frame blocks of each channel. In the transmitting direction the Tx-frame block creates a
signal by mapping data from the X-businto correct time s ots, adding frame alignment signal bitsand the
CRC check sum, and by generating the HDL C channel at a required position within the frame, with the
aid of the processor. In the receiving direction the Rx-frame block searches the received signal for the
frame synchronization word. When the synchronization isfound, the RX-frame block can extract the data
transmission time dots, check the CRC check sum, and recover and supply the HDLC channel to the
processor. The frame structure and the use of the special bitsin the frame depend on the transmission
speed. At 2048 kbit/s and 8448 kbit/sthe frame structureisin accordance with G.704. A modified G.704
frame structureisused for other speeds. If required, it isalso possible to remove the framing and have the
channel to operate in a transparent mode.

Thetransmit buffers of the channels are used to store data received from the cross-connect through the
X-bus, so that thereis always a time dot available for transmit by the Tx-frame block. The transmit
buffers al so synchronize the phase of the transmitted frame with the phase of the X-busand stuff idle data
in unused time dlots of the frame.

The receiving buffers of the channels store incoming data so that the required time slots are always
available to the cross-connect unit. These buffers also form a flexible buffer in order to compensate for
minor momentary speed differences between the X-bus and the received signal. The length of the
receiving buffers can be changed in accordance with the application’'s requirements. For instance, in some
cases a minimum connection delay isrequired, and in plesiochronous operation slips are desired to occur
as seldom as possible.

The X-bus interface adapts the bus to the unit. It transfers signals from the busto the channels, timing
signals and control information to the unit, and correspondingly it transfers data and monitoring
information from the channelsto the X-bus. The businterface prevents the unit from interfering with the
bus functions when the unit isinserted into the subrack dot, or wheniit isremoved from the subrack, and
also if the unit fails.
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6.12.2.2 Block Diagram
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Fig. 89: Functional Block Diagram of the GMH Unit
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Power Supply

A unit receivesits operating voltage from the power supply module PDF 202 or PDF 209. This module
can bereplaced asawholeand it isplugged into the unit with connectors. The moduleisfixed with screws
in a place reserved for it on the unit. The battery voltage which is used as supply voltage for the power
supply moduleis connected from the DX X-bus through the bus connector. The module provides the
operating voltages+5V, +12V and -10V. The module also receivesa+5V busvoltage, which during start-
up conditionsis supplied to the interface circuits connected to the bus. The operating voltage +5V of the
unit ismonitored with areset circuit and alow operating voltage resultsin unit reset. All operating
voltages aswell asthe +5V bus voltage are monitored by measuring them with an A/D converter. An
alarm isgenerated if a voltage exceedsits limits.

Processor

The unit is controlled with an 80C188 microprocessor. The program is stored on the board in an
interchangeable EPROM memory identified as GMZ 283. A part of the application programs are stored
in a non-volatile FLASH memory and thusit is possible to update these programs without removing the
unit from its operating environment. A non-volatile memory is also used to store the unit's operating
parameters and the unit number so that in the case of a power interruption the unit is automatically reset
tothe conditions prevailing beforetheinterruption, without specific parameterization. The RAM memory
of the processor operates as a working storage containing i.e. error counters and data buffers for the
HDL C-links and the frame control bus.

Control Bus

The unit communicates with other unitsin the subrack via the subrack control bus. Each unit position in
the subrack has an individual addresswhich isregistered by the unit when it isinserted into the subrack.
This address identifies the unit during communication. The unit settings can be changed through the
control buswith the aid of a service computer connected to the SCU unit. The units are also monitored
and fault data is collected through the control bus. Each unit can transmit messages on the control bus
when there is no other traffic on the bus. When a unit is transmitting it sends a clock signal and data to
the bus. The unit uses the same linesto receive messages from other units. The control busis secured by
having a double bus, the duplication controlled by the SCU unit.

A/D Converter

The unit includes a multichannel analog to digital converter (A/D) which monitorsthe operating voltages
and also the control voltage from the interface module connectors. The control voltageis, for instance, a
voltage received from a baseband module which controls the baseband line power-off situation.

M easuring Point

A 75 W coaxial cable measuring point is provided on the front plate of the unit. The measuring point is
isolated with a transformer, but the connector body is connected to the unit ground. Through the
measuring point it is possible to measure the input and output signals of both channels aswell asthe
corresponding clocks. The signal to be measured is sel ected with the service computer in the General Unit
Parameters window. This selection is stored into the unit's non-volatile memory so that the selection is
retained also after a possible power interruption.

When measuring the output or input signal of the channel, the output signal of the measuring point is
HDB3 coded and the signal levels and formats are in accordance with G.703. HDB3 coded channel
interface signal's can be measured without any coding/decoding. If the measured channel interface signal
is coded in another code, then the measuring point coder is automatically used to transform the NRZ
signal into an HDB3 signal.

6.12.2.3 X-BusInterface

The cross-connect unit suppliesthe C16M bus clock through the X-bus. The C16M clock is also the
central clock of the subrack: it isused to create clock frequenciesfor the transmitted signals. The bus
supplies frame alignment and multiframe alignment signals to the frame buffers.
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The cross-connect unit exchanges data with the interface units by placing a channel address on the X-bus
which activates the data buffers of the corresponding channel. Received and transmitted data is carried
on separate 8-bit wide buses. The receiving data bus DR1 is secured with the data bus DR2. The cross-
connect unit decides with the aid of the BUS test which busto use, and thisinformation is supplied to
other units through the control bus. From the cross-connect unit the GMH unit receives the time slot
address which directs the bus data transmission to one selected time slot at a time.

Busfunctions are monitored also by the interface units. When the interface is synchronized and the
corresponding cross-connection ismade, the unit will activatethe |l A Activity Missing alarm, if it cannot
receiveitschannel addressfrom the bus. When a unit isinserted and connected to the subrack, it monitors
the combined information formed by the bus clock and multiframe synchronization signal; if this
information is missing the unit will activate the Bus Sync Missing alarm. The Bus Sync Missing alarm
inhibits the missing channel address alarm.

M ux/Demux

Indigital datatransmissionit is possible to combine several data transmission channelsand to send them
on the same transmission line by using frame structures. The frames consist of frame alignment signals
sent at regular intervals and data channelslocated at predefined positions between the alignment signals.
The frame alignment signal consists of a defined bit pattern, which the receiver will search for in the
received serial data flow. When the receiver findsit, the frame alignment signal is synchronized and
therefore able to extract the payload data channels and to map them into desired locations. The frame
alignment signals repeated at regular intervals divide the transmitted data into frames which have a
defined structure for each transmission speed. In the DXX system the frame repetition frequency is
always 8 kHz so that frames of different length, i.e. frames contai ning a different number of bits, must be
used for different transmission speeds. A multiframe is created when several consecutive frames are
combined into a frame structure by using a second frame alignment signal which is repeated at a lower
frequency. For instance, signalling istransmitted in amultiframe structure containing 16 frames repeated
at afrequency of 500 Hz.

A more reliable receiver synchronization is achieved when a CRC check sum is added to the frame
structure. Then it isalso possible to monitor the quality of the transmission. The CRC check ismadein
the transmitting end by dividing the binary value of a data block of a fixed length with a defined number.
Thedivision remainder istransmitted in a frame to the receiver, which then performs a corresponding
calculation and compares the result with the result received from the line. The transmission of the data
block hasno errorswhen the resultsare equal. If thereisadifferencein the results, then the received data
block contains one or more errors. The CRC check can be made for a data block of one frame, or
alternatively, the CRC check is made for a data block consisting of several frames which then form a
multiframe structure.
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The CRC check sumis used to check the reliability of the synchronization by counting how many error
containing blocks are received within a defined number of consecutive blocks. If the number of faulty
blocks exceeds the probability value, thereis a great probability that the receiver is synchronized to a
wrong position of theframe, i.e. the receiver has made an error in the frame alignment. Then the receiver
isforced to make a new search for the frame synchronization word and to abandon the so called
simulating frame synchronization word.

The transmission quality is measured as the error rate by counting the number of received faulty blocks
within agiven number of blocks. The CRC check sum method isfeasible when thetransmission error rate
isso low that there is maximum one transmission error on the average in a checked block.

The internal communication of the DXX network is based on HDL C channels which are added to the
framed signals. The unit processor can transmit and receive messages to/from other nodes with a two-
channel HDL C controller connected to both framed interfaces of the unit. Usually the messages are sent
via the control bus to the other units where they are processed or through which they are sent to other
nodes. The transmission speed of the HDL C channels can be selected within the limits of 4 kbit/sto 64
khbit/s, depending on the requirements and the avail abl e transmission capacity.

In addition to the frame synchronization words and the transmitted data channels, the frame structures
also include some bits for which the recommendations have not specified any function or which are not
used in the application in question. These hits can then be used for the internal information transmission
of the system. A system or organization can al so specify the use of these bitsfor someinternal functions.
Inthe DXX system the function of these special bitsis defined through the user interfaces.

The frame structures are described in Appendices.
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6.12.2.4 2048 kbit/s Frame Structure

The DXX system utilizes a frame structure for 2048 kbit/s according to G.704. Thefirst time slot of a
frame, ts0, containsthe Frame Synchronization Word (FSW). The bits of thisframe synchronization word
have a different meaning in odd and even frames. Even frames contain the frame alignment signal and
odd frames specify one bit of thisword as a frame alignment signal, one bit as the far-end alarm bit and
fivespecial bits. Four of thesefive special bitsare recommended to be used by theinternal HDL C channel
of the DXX system. The function of these bitsis defined in the user interface through the GMH
Parametrization window. However, if CRC check isused, then thefirst bit in time dot tsO of every frame
isused by the CRC check and cannot be defined for other purposesin the user interface.

Thefirst bit of 16 consecutive time slots ts0 form a CRC multiframe consisting of 16 frames. This
multiframe has six frame synchronization bits, eight bits for the CRC check sum, and two bits used to
transmit far-end block error information. The period of 16 framesisdivided into two subgroups, each
consisting of eight frames. A check sum is separately calculated for both subgroups and sent during the
next subgroup. The receiving end performs the CRC check, and if afaulty block is detected, then
information about thisis sent to the far-end by setting the corresponding block error bit to state O during
one multiframe,

Timedotstsl...ts15 and ts17...ts31 are reserved for payload data transmission. Each datatime dot hasa
corresponding 4-bit signalling word, which istransmitted in time dot ts16 of a multiframe. The bitsin
time dot ts16 can be utilised by other functionsif no signalling capacity isrequired by a datatime dot.

Thelength of amultiframeis 16 frames. Within the multiframe the first ts16 time ot (in thefirst frame)
isused to transmit the multiframe synchronization word (four bitsin the O state), the multiframe far-end
alarm and three special bits. The function of the special bits can be defined through the user interface. It
isrecommended to set these bitsin state 1 when they are not used. The ts16 time dots of the other frames
carry signalling datafor two time dotseach, four bitsfor each datatimes ot. For example, ts16/Frl carries
signalling data for the time dotstsl and ts17.

An HDLC channel can be placed in any free time slot where it can occupy a required number of bits. A
time dot bit can carry 8 khit/s of data, and thus the total capacity of the 8 bitsinatimedotis8x 8 = 64
kbit/s. It is, however, recommended to locate the HDL C channel inthe bitsB5, B6, B7 and B8 of thetime
dot ts0. Dueto the frame alternation the time ot TSO capacity isonly 4 kbit/s per bit, and these four bits
together provide a 16 kbit/s transmission channel. If the HDLC channel islocated in bit B1 of time dot
ts0, replacing the CRC check, then no other bits can be used to form the HDLC channel.

N x 64 kbit/s Frame Structure

Thenx 64 kbit/sframe structureisamodified 2048 kbit/sframe structure. A frameisagain repeated with
thefrequency 8 kHz, aswith other transmission speeds, but because the transmission speed is now lower,
the frame must be shorter. The modified frame consists of n time slotsto be transmitted. Thetime slot tsO
hasthe same structure asfor 2048 kbit/s, and theframe special bitsand CRC check havethe samefunction
asfor 2048 kbit/s. The signalling multiframe is constructed in the same way as for 2048 kbit/s, but now
the last time dot in aframeis used for signalling purposes.
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Frame Multiplexing and Demultiplexing at 2048 kbit/s

A frameto be transmitted is multiplexed in the Frame Mux and clocked by the Tx clock. The data to be
transmitted isreceived through the X-businto a transmit buffer, from which the Frame Mux fetches data,
onetime dot at atime, controlled by the bus frame clock. The time dot tsO can also be received via the
transmit buffer from the bus, but usually the frame alignment signal is generated in the Mux. The other
bitsfor thets0 are read into the transmitted frame from positions defined through the user interface. E.g.,
theHDL C channel dataisreceived fromthe HDL C controller in serial form and clocked by the Tx clock.
The data for the first frame in the signalling multiframe is generated in the Mux and the time slot
signalling datais received viathe transmit buffer from the X-bus. Before the frameistransmitted, a CRC
check sum is calculated and the CRC multiframe structure is placed into the first bit of time dot ts0.

The receiver will search for the frame alignment signal in the received decoded signal. When the
alignment is found at the correct position in consecutive frames, the receiver is synchronized and the
frame demultiplexed. Theframe alignment search is performed in accordance with a state diagram which
should ensure that the receiver will be correctly synchronized even on noisy connections.

FRAME ALIGNMENT ON FRAME ALIGNMENT LOSS

To the CRC
alignment process

FAS="1' FAS='0'

From the CRC
alignment process
. T =

FAS='0'

AOFO001A.WMF

Fig. 90: Frame Alignment State Diagram at 2048 kbit/s
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The right-hand side of the figure above shows the states in the search mode: the frame alignment alarm
is activated and the data to the X-busis set to AlS. On the left-hand side the receiver is synchronized to
areceived frame and the alarm is inactive. In the search mode the correct frame synchronization word
must be found, thereafter thetime slot ts0 in the next frame must havethebit B2 in state 1, then theframe
synchronization word again has to be in the correct position in the next frame, and only then the frameis
synchronized. If any of these conditionsis not fulfilled, the search is repeated from the beginning. When
the frame is synchronized, the frame alarm isinactivated and at the same time the AlS is removed from
the data supplied to the X-bus.

When the frame alignment isfound, the receiver monitorsthe received frame synchronization words. The
frame alignment is considered lost if a corrupted frame synchronization word is received in three
consecutive frames. In this case the frame synchronization alarm is activated and a new frame alignment
search is started. The receiver monitors also the state of bit B2 in time slot tsO of odd frames. The frame
alignment is considered lost if the bit B2 is 0 in three consecutive frames.

Thenumber of faulty frame synchronization wordsis also counted in thereceiver in order to calculate the
error rate of the connection. Normally, the error rate limit is set to 10E-3. If the error rate exceeds this
value, the reception isinhibited and the receiver sets AlS as data to the X-bus and activatesthe error rate
alarm. The error rate is not calculated when the frame alignment islost.

The state of the received data bitsis monitored in order to detect an AlS. The received datais considered
to be AlSif there are less than three bitsin state O during two frames and a corresponding alarmis
activated. Thefar-end alarm bit isextracted fromtime dot ts0 in areceived frame. Thealarm bit isfiltered
so that three identical statesin consecutive frames are required to change the filtered value. A filtered
value 1 activates the functions defined in the alarm table.

In receiver fault situations - if the error rateistoo high or if the frame alignment islogt, for instance - the
receiver transfers corresponding information to the transmitter which then activatesthe far-end alarm bit
in the transmitted time dot ts0.

The CRC check isused to increase the reliability of frame alignment and to prevent alignment on words
only simulating the frame synchronization word. The receiver is synchronized to the first word found to
be identical with the frame synchronization word. If this detected word is sent by some data equi pment
in adata ot and if thisword remains the same for alonger period, the receiver can falsely synchronize
to this simulating synchronization word. This situation is detected with the CRC check.
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Fig. 91: CRC Multiframe Alignment State Diagram at 2048 kbit/s

The CRC multiframe alignment state diagram is shown in Fig. 91. The state at the top contains the 2048
kbit/s frame alignment state diagram. When frame alignment is found, the receiver starts the search for
the CRC multiframe alignment signal. The CRC multiframe alignment is found when the receiver finds
two correct CRC multiframe alignment signalsin the correct position within a period of 8 ms. Then the
CRC error count is started. If two CRC multiframe alignment signals are not found within the period of
8 ms, then also a new frame alignment search is started and a frame synchronization alarm is activated.

Thereceiver starts to count CRC block errors when the CRC multiframe alignment is found. The frame
alignment search is started and an alarm is activated if there are more than 914 faulty blocks out of 1000
blocks. The CRC multiframe synchronization words are also monitored: if no correct CRC multiframe
synchronization word is found within 8 ms, then a new frame alignment search is started.

The signalling multiframe consists of the time slotsts16 of 16 consecutive frames. Thefirst four bits of
time dot ts16 in the first frame form the multiframe synchronization word. These bits are all zeroes (0).
The other time dotsts16 contain signalling information for the data time dots.
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Fig. 92: Signalling Multiframe Alignment State Diagram

The signalling multiframe alignment signal search begins when the frame alignment is found. When the
first four bits of time dot ts16 are found to be zeroes (0), thisis considered to be the multiframe
synchronization word. However, in order to avoid a false alignment it isrequired that the prior time sot
ts16 had at least one bit in state 1. The AlS isremoved from the signalling information to the X-bus and
the multiframe alarm sent to the far-end is inactivated when the alignment is found.

The multiframe synchronization word monitoring function is started when the multiframe is
synchronized. If errors are found in two consecutive synchronization words, the multiframe alignment is
considered to belost. In the synchronized state the contents of all time slotsts16 are monitored, and if all
time dotstsl6 in one multiframe contain only zeroes (0) the multiframe alignment is considered to be
lost. A corresponding alarm is activated if the alignment islogt, the signalling data to the X-busis set to
AIlS and the transmitted far-end alarm is activated (ts16/B6).

Thefar-end alarm is extracted from the received signalling multiframe synchronization time slot. The
alarm stateisfiltered so that threeidentical statesin consecutive framesarerequired to changethefiltered
value. A filtered value 1 activates an alarm. Through the user interface it is possible to define that the
alarm state also puts the signalling data to the X-busto AlS. In such case the frame far-end alarm bit will
also put the signalling data directed to the X-busto AlS.

If the signalling multiframe synchronization islost, the received signalling time slot data is monitored in
order to detect an AIS. A signal isconsidered to be AISif the signalling time slot during one multiframe
contains only one bit or no bitsin state O.
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Frame Assembling and Disassembling at n x 64 kbit/s

A frameisassembled and disassembled at n x 64 kbit/sin asimilar way to that of 2048 kbit/s. The minor
differences are due to the smaller number of bitsin the frame.

A different number of faulty frame synchronization wordsisrequired in the error rate count to trigger an
alarm and to inactivateit.

The number of CRC block errorsrequired to start a new search for the frame alignment depends on the
transmission speed. The number decreases when the transmission speed islowered.

The signalling frame time slot isthe last time slot in a frame. Multiframe alignment is achieved in the
same way as at 2048 kbit/s.

6.12.2.5 8448 kbit/s Frame Structure

The DXX system usesaframe structure in accordance with G.704 at 8448 kbit/s. The frame contains 132
time dots of eight bits each, and thus the frame length is 1056 bits. The frame isrepeated at a frequency
of 8 kHz. The frame synchronization word (FSW) consists of 14 bitsand it isdivided into two time dots:
eight bitsin time dot ts0 and six bitsin time slot ts66. The time dot ts66 also contains a frame level far-
end alarm bit and one special bit (ts66/B8). The use of thisspecial bit can be defined viathe user interface.

CRCE6 checkbits are located in time ot t$99. The first six bits are reserved for the transmission of the
calculation results, thebit B7 isthefar-end block error bit and the use of the bit B8 can be defined through
the user interface. The CRC check uses no multiframe, but the check sum is always calculated for each
frame and sent in the next frame. If an error is detected in the received block, corresponding information
issent to the far-end by setting the transmitted bit B7 to 1 during one frame.

Time dotstss...t1s32, ts34...ts65, ts71...ts98 and ts100...ts131 of a frame are reserved for data
transmission. Signalling capacity isreserved for each datatime slot in the signalling multiframes defined
by timedotsts67...ts70. Thedatatime dotsare divided into four groups, Grl...Gr4. Each signalling group
contains 30 time slots and has an individual signalling time slot, which isindependently processed. The
multiframe structure and the synchronization time slot are similar to those used at 2048 kbit/s.

It ispossibleto use the time dotstsl...ts4 and TS33 for data transmission, but there is no defined
signalling capacity for these time dots.

It isrecommended that the HDL C channel islocated intime slot TS33 or in TS1, which givesthis channel
a capacity of 64 kbit/s. For special purposesthe HDLC channel position can be put in any time dot
through the user interface, through which it is also possible to select any of the time slot bits 1...8 to be
used by the HDL C channel.
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Frame Multiplexing and Demultiplexing at 8448 kbit/s

A frame for 8448 khit/sis assembled in the same way as for 2048 khit/s. The datais received via the X-
bus and inserted, clocked with the Tx clock, into the time slots of the frame to be transmitted. Frame
synchronization words are generated or extracted from the transmit buffer, special bits are set at their
positions, and, eventually, the CRC check sum for the whole frame is cal culated and inserted into the
transmitted frame in an individual time dot.

A frame alignment signal search is performed on the received decoded line signal. When the alignment
isfound, the receiver is synchronized to the received frame clock in a defined sequence.

FRAME ALIGNMENT ON FRAME ALIGNMENT LOSS

FAS=1'

FAS/TS66="1'

FAS/TS66="0' /

AOF0004A.WMF

Fig. 93: Frame Alignment State Diagram at 8448 kbit/s
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A frame alignment sequence is shown on the left side in the figure above, where the receiver is
synchronized to the received signal. The right-hand side of the figure shows the alignment |oss sequence.

Theframealignment isfound when the whole frame synchronization word in three consecutive framesis
received without errorsat the correct position. Theframealignment isconsidered | ost if a corrupted frame
synchronization word isreceived in four consecutive frames. I n this case the frame synchronization alarm
isactivated and AlSis set as data to the X-bus.

Thereceiver countsthe number of faulty frame synchronization wordswhen synchronization isachieved.
Frame synchronization word bitsin time slot tsO and time sot ts66 are counted. The number of faulty
frame synchronization wordsis used to cal culate the error rate of the connection. If the error rate exceeds
10E-3, the receiver sets AlS as data to the X-bus and activates the error rate alarm.

The state of the received data bitsis monitored in order to detect an AlS. Thereceived datais considered
to be AlSif there are seven or fewer bitsin state O during two frames and a corresponding alarmis
activated. If thealarmisactivated, at least 12 bits haveto be activated in state 0 during two frames before
the alarm isinactivated.

Thefar-end alarm bit islocated in bit B7 of time dot ts66. The alarm bit isfiltered so that three identical
states in consecutive frames are required to change the filtered value. In the transmitter end the far-end
alarm bit is activated in accordance with the situations defined in the alarm table, i.e. when thereisa
serious frame level fault in the Rx direction.

The CRC6 check isused to increase the reliability of frame alignment and to monitor the error rate of the
data transmission. The number of blockswith errorsis counted when the synchronization is achieved. If
there are more than 825 faulty blocks out of 1000 blocks, the frameis not correctly synchronized and a

new search is started. The CRC6 check iswell suited to monitor low error rates.

Each signalling multiframe of the time slotsts67, ts68, t$69 and ts70 is independent. The alignment
sequences and the multiframe construction are the same as for a 2048 kbit/s frame.
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6.12.2.6 Buffers

In the transmitting direction the buffer suppliestime dot data from the X-busto the frame to be
transmitted. When the cross-connect unit supplies data to the X-bus, it also adds information about the
location in the transmitted frame where the data is to be placed. The unit storesthe data in its transmit
buffer in a position corresponding to the time dot's position in the frame. The frame multiplexing circuits
will fetch the data when they are transmitting the corresponding time slot. Asit is possible to write the
data from the busto any time dot position in the buffer, the buffer must control that write and reading
operationsdo not simultaneoudly addressthe sametimesdot. Inthe GMH unit there aretwo waysto avoid
such conflict situations:

1. Thetransmit buffer length is set to two frames. Then the frame multiplexing block readsthefirst frame
area and the buswritesinto the second frame area. Thistransmit buffer arrangement causes a delay of one
frameor 125 ns.

2. Theread and writing operations are performed on the same frame area, but the transmitted frame is
synchronized to the bus frame clock and data are written to the buffer in a defined sequence and at a
regular speed so that aread/write conflict is effectively prevented. In this case thereisonly asmall frame
delay, but the data must be evenly distributed in time dots on the X-bus. The bus has a limited capacity
for even distribution: it isreserved for 2048 kbit/s and 8448 kbit/s connections, and it isrecommended to
use this capacity for trunk lines.

Through the user interface the Rx Buffer can be set to the 2 Fr alternative. I n this case the transmit buffer
is set to the short form which provides a short delay. The other alternatives create a two-frame buffer.

In the receiving direction the buffer supplies received time slot data from the demultiplexed frameto the
X-bus. When the cross-connect unit requests data from the interface units through the X-bus, it also
specifies the time dot concerned. Usually, the phase of the received frame does not coincide with the
frame phase of the X-bus; on the other hand, the receiver writestime slot data into the Rx buffer clocked
by the received frame. Therefore the Rx buffer hasto control that the read and writing operations do not
collide, in spite of speed fluctuationsand jitter. If the read and write addresses cometoo close, one of them
hasto be moved, i.e. centred. The allowed minimum distance between the read and write addresses
depends on the system requirements. In the GMH unit the centring is made by changing the read address,
the change being always one frame or a multiple of a frame. The centring causes a certain number of
framesto belost or re-transmitted; the number is proportional to the distance which the read addressis
moved. Through the user interfaceit is possible to select four different lengthsfor the receiving buffer, in
order to meet different requirements, such asa minimum delay or the ability to tolerate large speed
fluctuations.

Centring is required when the equipment is powered up, when a received signal contains disturbances, or
when the transmission is plesiochronous. If a plesiochronous system constantly exhibits a frequency
differencein the samedirection, the buffer hasto be centred at regular intervals. Thelength of theinterval
depends on the frequency difference and on the distance from the centred read address position to the
position where a new centring occurs.

Operating M odes of Buffers

Rx Buffer Rx delay Tx length Tx delay
2Fr 0...2Fr 1Fr approx. 0 Fr
4Fr 1..3Fr 2Fr 1Fr

8Fr 1..7Fr 2Fr 1Fr

8 Fr Split trunk 2..6Fr 2Fr 1Fr

64 Fr 1...63Fr 2Fr 1Fr
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The length of the receiving buffer is two frames, which provides a minimum connection delay.
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Fig. 94: Centring in an Rx Buffer of Two Frames

Inashort buffer the minimum allowed distance between the read and write addressesisonetimesot. The
distance is checked at intervals of two frames when the read address moves to a new frame. If the
addressesaretoo close at the checking time, acentring isperformed by moving the read addressoneframe
further. This meansthat one frameiseither lost or repeated once. I n a plesiochronous system the distance
from the centred position to the position where a new centring occursisone frameasin, and theinterval
between the centring situationsis:

at 2048 kbit/s 240/df
at 8448 kbit/s 1024/df

wheredf isthefrequency difference between the signal received from theline and the receiving frequency
generated by the X-bus clock frequency.

The short buffer can be used for 2048 kbit/s and 8448 kbit/s connections, and then an even distributionis
used on the X-bus. Thisisrecommended for trunk linesin order to keep the transmission delays as short
aspossible.
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Fig. 95: Centring in an Rx Buffer of Four Frames

The minimum allowed distance between the read and write addresses is one frame. The distanceis
checked at interval s of four frames when the read address movesto frame FrO (from theframe Fr3). If the
addressesaretoo close at the checking time, acentring isperformed by moving the read addressoneframe
further. The address jump direction depends on the direction from which the write addresswas closing in
on the read address. Centring means here that one frame is either lost or repeated once. In a
plesiochronous system with a four-frame Rx buffer the interval between centring situationsis:

at n x 64 kbit/s n x 8/df
at 2048 kbit/s 256/df
at 8448 kbit/s 1056/df

It is recommended that the 4 Fr buffer isused for framed user interfaces and for n x 64 kbit/strunk lines.

8 Fr Rx Buffer

_PH<1FR PH<1FR
_PH -

WR POINTER WR POINTER

— |~
I

RD POINTER AFTER CENTRING RD POINTER AFTER CENTRING

LINE SPEED < NODE SPEED LINE SPEED > NODE SPEED

AOF0007A.WMF

Fig. 96: Centring in an Rx Buffer of Eight Frames
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The allowed distance between read and write addressesin an Rx buffer of eight framesisoneframe. If a
shorter distance is detected by the check, then the read address is moved to a new position four frames
farther away. In this case centring means that four frames are either lost or repeated once. The eight
frames buffer retains the frame alternation al so after the cross-connect, when a 2048 kbit/s framing
structure or an x 64 kbit/s framing structure is used.

The 8 Fr buffer isthe only possibility for Split Trunks. The centring for Split Trunksis defined so that the
minimum allowed distance between the read and write addresses is two frames. In other respects the
centring is equal to the 8-frame buffer's basic mode.

In a plesiochronous system the interval between centring situationsis:

at n x 64 kbit/s 4 x nx 8/df
at n x 64 kbit/s Split Trunk 2nx 8/df
at 2048 kbit/s Split Trunk 512/df

at 2048 kbit/s 1024/df

at 8448 kbit/s 4224/df

A buffer with a length of eight framesis used for Split Trunk operation. It may also be used for other

applications, in particular if unusually large fluctuations have to be handled correctly or if the frame
alternation has to be intact also after the centring.

64 Fr Rx Buffer

CENTRING WINDOW
PH <% 1FR

WR POINTER

WR POINTER

WR POINTER WR POINTER

RD POINTER

RD POINTER

BEFORE CENTRING AFTER CENTRING

AOFO0008A.WMF

Fig. 97: Centring in an Rx Buffer of 64 Frames
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In an Rx buffer of 64 frames a new centring istriggered if the distance between the read and write
addressesis|essthan one frame. Centring means now that 32 frames are either lost or repeated once. The
long buffer leads to a delay of up to 63 frames and thus this buffer mode is recommended for special
purposesonly. Thedip distanceisvery largein a plesiochronous system and the buffer iswell suited for
large frequency fluctuations. This buffer mode can be used at 2048 kbit/s and n x 64 kbit/s.

In a plesiochronous system the interval between centring situationsis:

at n x 64 kbit/s 32 x nx 8/df
at 2048 kbit/s 8192/df
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Multiframe Buffers

In the transmitting direction the signalling data is directed through the same buffer as the time dot data.
The signalling multiframe of the frame to be transmitted is synchronized to the multiframe clock of the
X-bus. The cross-connect unit supplies frame signalling data together with other time slot data of the
frame. The GMH unit generates a synchronization timedot in thefirst frame of the signalling multiframe.
Thus the signalling data and time dot data have equal delaysin the transmitting direction.

In thereceiving direction the phase of the received signal multiframe usually differsfrom the phase of the
X-bus multiframe. Thus the received signalling data has to be buffered until the cross-connect unit
performsthe cross-connect function for the concerned data. There are two alternativesfor the multiframe
buffer length: two and four multiframes. The multiframe buffer length depends on the selected |ength of
the frame buffer.

Multiframe Buffers

Frame buffer mode Multiframe buffer mode | MFr-Rx delay MFr-Tx delay
2 frames 2 MFr 0...2 MFr OFr
4Y/4 8 frames 2 MFr 0...2 MFr 1Fr
64 frames 4 MFr 1..3MFr 1Fr

Thelength of aframeis 125 rs; the multiframe length is2 ms.

I'n both multiframe buffer modesthe centring istriggered if the distance between the received multiframe
phase and the X-bus multiframe phase is |ess than one frame. In a buffer with two multiframes the
centring is made by moving the write address one multiframe further, which means that the information
of one multiframe islost or repeated. In a buffer with four multiframes the centring means that the
information of two multiframesislost or repeated.

In GMH and cross-connect units the time slot data and signalling data have separate buffers. Therefore
there are different delaysin the processing of signalling data and time dot data. This means that the
signalling dataand time d ot datawhich are placed in atransmitted frame do not necessarily originatefrom
the same frame.
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6.12.2.7 GMH Operating M odes

Trunk interfaces and user access interfaces are the two categories of DXX node interfaces. Trunk lines
are lines connecting the DX X nodes, and the trunks are always framed interfaces. User accessinterfaces
connect linesfrom usersto anode. The user accessinterfaces can be channel interfaces or framed channel
interfaces. GMH units can be used astrunk interfacesor user accessinterfaces. Theuser interface presents
aG.704 framed channel interface to the user. The most important difference between the trunk mode and
the user modeisthat the use of time dotsin thetrunk interfaceisdetermined by the Network Management
System whereas the use of time slotsin aframed channel interface is determined by the user.

GMH Unit asaTrunk

2048 kbit/s Trunk

When alineisused asatrunk line, apart of the frameisdedicated to transfer internal system information.
Thisinformation will contain data on e.g. network management channelsthat usethe HDL C format. The
transmitter will always regenerate the frame synchronization word and the CRC check in atrunk line.

The framing and CRC check have to be selected when a trunk line connection is established. The
corresponding HDL C channel hasto be activated and bits B5Y4 B8 in time dlot tsO are recommended bits
for thelink. Thetrunk buffer isshort in order to ensure minimal delay trough the node. It isrecommended
to activate the signalling time dot CAS of thetrunk so that it isalways reserved for signalling and not
used as a data time slot by the Network Management System.

Split Trunk Lines

A split trunk line can be used to combine several parallel n x 64 kbit/s or 2048 kbit/s interfacesin order
to increase the maximum number of time slots of an x 64 kbit/strunk interface. Thetimeintegrity of the
time dotsin the split trunk lineis preserved even if the n x 64 kbit/sis connected through physically
separated cables. The split trunk mode can be used for line speeds n x 64 kbit/s and 2048 kbit/s when a
frame with CRC4 isused. The split trunk mode always requires long buffers (eight frames). One of the
interfaceswill function asamaster and the othersasdaves. All split components must have same bit rate.

The interfaces are synchronized to each other by their CRC4 multiframe structure. In the transmitting
direction the interface transmit buffers and Tx frame multiplexers are synchronized with the X-bus
MSY N signal to transmit in the same multiframe phase. In the receiving direction the master interface
sendsinformation about itsreceiving buffer read phaseto the slaves, which will center their own receiving
buffersto the same phase. This operation causes data time dots sent from a transmitting node in the same
frame to be read together within one frame into the SXU unit of the receiving node.
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Fig. 98: Split Trunk Line Operating Principle

Theoretically, the maximum delay allowed between linesin a split trunk lineis 0.5 frames: dueto the
centring the master read address occurs when the write addressisin the area 6...2. Dueto technical
reasons, however, the maximum delay is 50 1rs.

Each line of a split trunk line will handleits own signalling data. Those lines which carry one or more
data channelswith signalling datawill usethelast timedot or ts16 if it ispossible asa signalling channel
with a multiframe structure. It is not necessary to use a CAS time dot for lines that do not include data
channelswith signalling.
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GMH as User Access Point

The GMH unit can provide a G.704 framed channel interface to the user. The framed user access point
has the same features as a corresponding trunk interface. The special bits are used in accordance with
customer requirements. There are many possibilities to use the GMH unit as a user access point. Some
examples are discussed below.

Framed; With or Without CRC

Thisisthe basic way to connect pieces of equipment which usethe G.704 frame structureto a DX X node.
Only the data channelsin time slots tsl...ts31 are transmitted over the network together with signalling
data in the time slot ts16, if required.

Theframing structure isdemultiplexed at the interface point and only payload datawill be supplied to the
cross-connect system for further processing. In the transmitting direction the whol e framing structure and
the frame synchronization word are created in the interface and payload data from the cross-connect is
added to the frame. The user equipment to be connected has usually no information about the protocol of
the DXX system control channel. Therefore the HDL C channel will not be connected to the interface
(with the exception of some DX X system modems). The free bitsin time slot tsO can be set to a state
required by the user equipment. The synchronization remote end alarm indication bit RAl may be used,
if required by the equipment to be connected. It is recommended to use the CRC check in the interface
when the user equipment supports the use of CRC. Some equipment use the CRC E bitsin away not
conforming to standards and in such cases unnecessary alarms can be avoided by setting the bitsin afixed
state, usually 1.

When individual channel signalling is used, the multiframe structure in the receiving direction is
demultiplexed in the interface and the signalling for each channel istransferred to the cross-connect for
further processing. I n the transmitting direction the multiframe synchronization time slot iscreated in the
interface and stuffed with free bits. Signalling data from the cross-connect is placed into the signalling
timedot. Thefreebitsusually havethe Permanent 1 state. If no signalling isused, then also time slot ts16
may be used to transmit payload data.
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Framed; Transmission of Free Bitsin tsO Through the Network

It ispossibleto transmit the free bits of time dlot ts0 through the DXX network when the equipment
connected to a DXX node can utilise these free bits. Other functions may be the same asin the previous
example. The free bits of time dot ts0, which are utilised by the application and transmitted through the
network, are set to the X-conn state when the GMH unit parameters are defined. The unit will then
transmit these bitsin the same state asit receivesthem from the cross-connect. Accordingly, bitsreceived

in time sot ts0 are supplied to the cross-connect in the same state as they are received.

On the transmission line the data transmission capacity is4 kbit/sfor one free bit in time dot ts0 due to

the frame alternation. The total data transmission capacity of all five bits B4...B8 isthus 20 kbit/s.

However, the DXX system utilises a format where one free bit of time slot tsO uses a capacity of 8 khit/s
on those connections on which it is transmitted through the network. Thus, atotal capacity of 40 kbit/sis
required to transmit all bits B4...B8 through the network. Transmission of the free bits of time dot ts0
always uses 64 kbit/s of the DXX node internal X-bus capacity for each interface, regardless of the

number of transmitted bits.

DXX NETWORK

TSOIFSW | [

TSO/FREE N x 8k

TSO/FSW

TS16 SIG

TS16

DATA N x 64k

DATA
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Fig. 99: TS0 Free Bits Connected Through the Network
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Framed; Transmission of Time Slot tsO Through the Network

Itispossibleto usethe frame synchronization word to monitor the complete connection through the DXX
network. In this case the whole time slot tsO is directed via the cross-connect and transmitted to the far-
end equipment. In this case the frame synchronization word, the free bits of time dot ts0 and the frame
remote end alarm are transmitted over the whole connection. If it is required to connect signalling data
separately over this connection, then the CRC check hasto be regenerated in the user accessinterface. A
new CRC check sum hasto be cal culated because the frame contents will change due to the different
treatment of signalling data and normal data. The CRC check may beinactivated when the user equipment
does not support the use of CRC.

DXX NETWORK
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Fig. 100: TsO Connected Through the Network

When it is connected to the transmission network, the time slot ts0 isinverted in the receiver beforeit is
forwarded to the cross-connect. Thetime ot isin theinverted state when it is transmitted through the
network, and in thefar-end user accessinterfaceit isagaininverted intoitsoriginal format and then added
to the frame as the synchronization time slot. The time slot tsO isinverted so that it cannot cause false
synchronization of the trunks when it propagates through the network. A trunk capacity of 56 kbit/sis
used in order to transmit the whole time dot ts0 through the network. The transmission of the time slot
ts0 uses 64 kbit/s of DXX node internal X-bus capacity for each interface.

When the interface parameters are set (during commissioning), the Fault consequence BER 10E-3 should
be set Off. This causesreceived datawith a bit error rate worse than 10E-3 (cal culated with the aid of the
frame synchronization word) to be connected through the network, and not to be set AIS asin normal
transmission.
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When the time dot ts0 istransmitted through the network, he user access interface will respond to errors
in away different from the normal. The remote end frame level alarm bit is not activated when the user
accessinterface receiver detects a serious frame error, because this error will cause the remote end user
equipment to respond, e.g. through the AlS, and to activate the remote end alarm bit. The remote end
alarm bit is then transmitted back to the near-nd user equipment. Moreover, the GMH unit will not
respond to areceived FrFEA bit. If aninterruption occursin the transmission network and an AlSisgiven
instead of a payload signal to the interface, then this condition will be detected in the transmitter and an
AlS issent to the user equipment. The interface simultaneoudy activates the AlS from X-bus alarm.

Framed; TsO and CRC Connected Through the Network

It is possible to monitor the quality of the user's connection over the whole network with the aid of the
CRC check. To enable this, a combination of the time slot ts0 and the CRC check is sent through the
network from the near-end user equipment to the far-end user equipment. The CRC check sumis
calculated for the total signal. In order to get equal resultsin the unit creating the CRC check sumand in
the unit evaluating the CRC check sum, all bits must have the same state at both locations. The receiver
will receive signalling data and payload data through different delays, and thereforeit is not possible to
use cross connected channel signalling, if the CRC check istransmitted over the connection. Theidle data
of possibly unused time slots has to be the same at both ends of the connection.

DXX NETWORK
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Fig. 101: TsO and CRC Connected Through the Network
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Thetimedot ts0 isinverted beforeit istransferred to the transmission network. A capacity of 64 kbit/sis
used on atrunk line to transmit the combination of time sot ts0 and the CRC check, and 64 kbit/s of the
internal DXX node cross-connect bus. CRC check E-bits indicating remote end block errors are also
connected through the network. If these bits are not used they must set to the state 1. The interface
respondsto errorsin the same way as when only time slot tS0 is connected through the network.

Transparent Without Frame

The interfaces of a GMH unit can also operate in a transparent mode. In this mode the received signal is
connected through the network without any manipulations. The receiver isnot synchronized to the
incoming signal frame structure; no additions to the output signal are made in the transmitter. However,
the receiver does cut the signal into dices of eight bits, which are transmitted through the network and
from these dices a signal conforming to the original signal isthen reconstructed in the receiver. In the
transmission network a transparent signal requires a capacity according to its interface bit speed.

In order to use the interface in the transparent mode the interface parameter Framing must be set Off
during parametrization. No frame errors are detected in the transparent mode, as the frames are not
processed in any way. An alarmfor error rate 10E-3 will be cal culated only from code errors, whereasthe
error rate in a normal mode is calculated using also frame synchronization word errors.

Transparent With CRC Monitoring

The interface can be set to a function mode, in which the signal is transparently connected through the
network, but in which the user access interface receiver synchronizesto the received signal frame
structure and performs a CRC check on the signal. In the transmit direction the signal contentsis not
changed. The interface is set into this mode by defining the Framing parameter as CRC monitor during
parameterization. Theinterface will also output framing error information, but actions on these errorsare
prevented.
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6.12.2.8 1+1 Protection

Theinterface can be 1+1 protected by another interface of the same unit. In protected mode both channels
must have the same speed and framing mode settings. A unit working in the protected mode will look like
across-connect port towardsthe X-bus. In the protected mode both channel stransmit the same data signal
coming from a buffer. Both channelsusetheir own frame mux to create the framestructure. Thereceiving
direction includes a change-over switch that selectsthe activereceiver. Rx signal faultsare classified into
several categories. The switch usesfault categoriesto select the interface to be used. Thefault categories
are indicated in the fault table. For example 1.x meansfirst category (worst or most serious fault).

The operating modes of the change-over switch are:

— normal operation
— prefer operation
— forced operation

In the normal operating mode the switch will automatically switch to the other interface if the Rx signal
fault category (1, 2, 3, 4, 5, OK) of the active interface continuously is worse than the fault category of
the other interface, for alonger period than the given time delay. No switchover operation is activated
when the categories are equal for both interfaces.

In the prefer operating mode a switch-over istriggered if thereis a difference between the interface fault
categories, the better interface is switched active. In a situation with equal fault categoriesfor both
interfaces the switch selects the preferred interface.
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Fig. 102: Block Diagram of Protection

In forced operating mode the switch isforced to switch over without delay. Received data from the active
interface isimmediately connected to the X-bus. In this situation the Protection switch forced fault
message with status MEI appears, and the red LED isturned on.

A switch operating time delay is defined for the prefer operating mode and the normal operating mode.
Thedelay isdefined asn x 10 ms, where n=0...6000; i.e. thedelay is0...1 minutes. The delay definesthe
allowed fault duration before the switch istriggered to switch over.

Fault and Service Status (PMA, DMA, MEI, S) in 1+1 Mode

In principle both interfaces generate their own alarms (alarm messages with fault status). PMA and S
statuses are processed in this mode.
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PMA Status Processing

In the protection mode the normal PMA statusis changed to the DMA status and there is an additional
fault condition, Loss of protected signal, with a PMA status. In normal or prefer operating modes this
special condition is created when both interfaces have a fault with fault category 3 or worse. In the forced
operating mode this condition occurs if the forced interface has a fault with fault category 3 through 1.
The inactive interface is not able to generate a fault with the PMA status.

S Status Processing:
In the protection mode an S status is generated only in the Loss of protected signal fault condition.

Far-End Alarmsin 1+1 Mode
A far-end alarm indicates that the Rx signal isout of service (S status)

FrFEA = Rx frame out of service

MFrFEA = Rx multiframe out of service

Tx far-end alarms (FrFEA, MFrFEA) of both interfaces are generated assuming afault status of the active
interface. During a short period, when the change-over switch isin a transition phase, the far-end may
generate an alarm even if thereisno fault in the better interface. In forced operating mode only the active
forced interface can cause far-end alarms to be sent.

RXAIS Processing

RxAISand RxAISto SigT S are always generated when FAE or MFrFAE issent. AlS generating depends
on the fault status of the selected interface.
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6.12.2.9 Loopsin GMH

The NMSisableto control several loopsin the GMH unit. Loops and measurement points are used to
find a faulty section of the line and to detect the faulty transmitting or receiving direction. The unit
includesaloop time-out control which will turn off aloop when the user defined time has cometo an end.

Interface L oop

GMH UNIT
INTERFACE MODULE
cob RX
® RD FRAME BUFF ~
9 ,,,,,,,,,,,,,,, ] BIN DEMUX [ >
/‘ RCK )
T
AIS I FRAME BUFF
— \ BIN MUX
3 TCK /F
T
CLOCK X-BUS
INTERFACE LOOP GEN.

AOF0015A.WMF

Fig. 103: Interface Loop

Aninterface loop is created in the interface module. It loops the transmit data and the clock signal back
to the interface receiver. AlSis sent from the interface and the yellow alarm LED is switched on.

Thetype of the module determines the point where the loop is created in the module. In most cases, due
to technical reasons, the loop is not made using a signal with line level. The loop will, however, always
test the interface module control bus and connectors and a part of the module logic. The line coder and

decoder aswell as the frame multiplexer and demultiplexer are also tested in the loop. There should be
no other faultsin the unit's fault list when the loop is created.
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Equipment Loop

I'n an equipment |oop the transmit data from the G.704 multiplexer before the interface moduleis|ooped
back to the demultiplexer. The interface sends an AlS and the yellow alarm LED is switched on.
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X
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Fig. 104: Equipment Loop

AOF0016A.WMF

The equipment loop ismade in the unit. Thisloop tests the frame multiplexer and demultiplexer. Neither
the line coder/decoder nor the interface module areincluded in theloop. It isalso possible to detect faults
in the transmitting and receiving buffers when a test signal from a measurement equipment is added to
the signal passing through the looped channel. If no problems are detected with the interface loop, it is

suggested to perform a test with the equipment loop to ensure that the module isin order.
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LineLoop

In the line loop the Rx data received by the interface module islooped back to the interface transmitter.
The received clock signal isused as the transmitter clock. AlSis connected to the X-bus instead of the
received signal. Theyellow alarm LED is switched on.

GMH UNIT
INTERFACE MODULE
RX
° ‘ RD cop FRAME \AIS BUFF S
9 ‘ BIN DEMUX AN i
RCK 1\ \
‘ cop X
@ D FRAME BUFF
}_‘ BIN MUX
TCK )

Fig. 105: Line Loop

X-BUS

The interface module, line coder and decoder as well as the frame demultiplexer and multiplexer can be
tested from the module's line connector with the Line Loop Test. When it is used, the HDL C controller
works with the line loop. All other bits are looped back to the interface.

Remote Line Loop

Theremote line loop operatesin the looped unit in the sameway asthe (local) line loop. The remote line
loop is activated from the unit at the other end of the line. The loop is made viathe HDLC channel and
the control channel continuesto operate even when theremotelineloop isactive. The status of thelooped
unit can be checked with the service computer. When the loop is made, theyellow LED of the unit which
controlsthe loop is switched on, and the yellow LED of the looped unit is also switched on. The whole
line can be tested with the remote line loop.
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Clock RAI

The GMH unit can employ a dedicated bit of theframe structure asafar-end clock alarm bit. When anode
loses the synchronization with the network, it activates the alarm bit. When the node receiving
synchronization from the faulted node detects the alarm state of this bit, it can cease to use the corrupted
clock and select the next clock source from the fallback list.

The NMSisableto select the bit used as a clock RAI. The user must choose atime slot and a bit for the
clock RAI. The clock RAI time dot cannot be used for payload data. Special bitslike HDLC can,
however, be used in the same time ot with the clock RAI. The user must also select the polarity (active
dtate).

Theinterface activatesthe clock RAI inthetransmitting direction when it receivesan alarm message from
the SXU unit via the control bus. The clock RAI isinactivated in a corresponding manner.

In the Rx direction the clock RAI bit is separated from the incoming data and sampled by the processor
with asampling period of about 10 ms. The state of the bit is preserved when two consecutive equal states
are detected. When a unit in the active state receives the clock RAI bit, it will cut off the SYB clock if it
hasone. If the SXU losesthe SY B clock, it will select the next clock sourceinthefallback list. If the clock
signal islost for a short period, the GMH unit returns the clock to the SY B bus when the clock RAI is
inactivated and then the SXU unit again will use the clock. If the synchronization islost for alonger
period, the SXU unit will remove the faulted interface from the SY B bus by a command through the
control bus; thereafter the SXU directs a command to the next object in the fallback list without an SY B
bus to have it connect the clock to the cleared SYB line.
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6.12.3 Interface M odulesfor GMH Interface Unit

6.12.3.1 Theinterface modules available for GMH unit:

— LTE

— OTE-LED

— OTE-LP

— G703-75

— G703-120

— G703-8M

— BTE-320

— BTE-384

— BTE-576

— BTE-1088

— BTE-2028-2W
— BTE-2048

— BTE-2304

— BTE-4096

— X21-G704-S
—  V35-G704-BS
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6.12.4 GMH Faultsand Actions

6.12.4.1 Terminology

The following acronyms will be used in the tables below:

PMA = Prompt Maintenance Alarm
DMA = Deferred Maintenance Alarm
MEI = Maintenance Event Information

S= Service Alarm

R = Red alarm LED

Y =Yelow aarm LED
RB = Red alarm LED blink

TxAIS = AlSinsertionto Tx signal
RxAIS = AlSinsertion to Rx signal
TXTS-AIS= AlSinsertionin time dots of Tx signal
FrFEA = Frame level far-end alarm (ts0/B3 in 2Mbit/s frame, ta66/B7 in 8 Mbit/s frame)

MFrFEA = Multiframe level far-end alarm (FRO/ta Sig/B6)
MFrFEA isalso transmitted if FrFEA istransmitted.

6.12.4.2 Tx Signal Faults (Block 1,2)

Fault Condition Status LED Tx signal
Tx Clock fault (PLL) PMA, S R TXAIS
Busfaults
|A activity missing PMA, S R TXTSAIS
Bus sync. fault (block 0) PMA, S Y TXTSAIS
AlSfrom X-bus MEI, S Y TXAIS?
BTE Tx linetest MEI, S Y Test pattern
a Only when FAS istransferred through the network.
6.12.4.3 Rx Signal Faults (Block 1,2)
Signal & Frame Faults Status LED Rx signal Tx signal
1.1 Interface module missing PMA, S R RxAIS -
1.2 Wrong interface module PMA, S R RxAIS Tx signal cut
1.3 Rx signal missing PMA, S R RxAIS FrFEA
1.4 Rx signal isAIS MEI, S Y RxAIS FrFEA
1.5 Loss of frame alignment
1.5.1 Frame alignment lost PMA, S R RxAIS FrFEA
1.5.3 Frame alignment lost by CRC PMA, S R RxAIS FrFEA
3 915/1000 errored CRC-blocks
1.5.2 CRC missing DMA R RxAIS FrFEA
1.6 BER 107 PMA, S R RxAIS FrFEA
- frame alignment word
(normal error response)
- line code errors
- n x 64 kbit/s baseband signal
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Signal & Frame Faults Status LED Rx signal Tx signal
1.7 Wrong input signal
1.7.1 Own NNM messages received PMA, S R RxAIS -
1.7.2 Wrong IDsin NNM messages PMA, S R RxAIS -
(detection can be inhibited)
1.7.3 No response to NNM message PMA, S R RxAIS -
1.8 NTU problems MEI Y - -
1.8.1 NTU power off/local loop MEI Y RxAIS -
1.8.2 NTU line break MEI Y - -
1.8.3 NTU short circuit MEI Y - -
1.9 ASIC register error PMA, S R - -
Loops Status LED Rx signal Tx Signal
2.1 Local loops
2.1.1 Interface back to equipment MEI, S Y - TXAIS
2.1.2 MUX/DEMUX back to eqg. MEI, S Y - TXAIS
2.1.3 MUX/DEMUX back to line MEI, S Y RxAIS -
2.1.4 Lineloop made by neighbour MEI, S Y RxAIS -
2.2 Remote loops
2.2.1 Remote controlled lineloop (2.1.4) MEI, S Y - -
Multiframe level faults Status LED Rx signal Tx signal
3.1 Multiframe alignment lost (group N) PMA, S R RxAIS MFrFEA
SigTS
3.2 AlSinsignalling (group N) MEI, S Y RxAIS MFrFEA
SigTS
Multiframe faults of the 8 Mbit/s signal are detected
separately in each of the four signalling time slots
(groups).
Far-end alarms Status LED Rx signal Note
4.1 Frame far-end alarm (FrFEA) MEI, S Y RxAIS RXAIS opera-
SigTS tion can be
turned off
4.2 Multiframe far-end alarm (MFrFEA) MEI, S Y RxAIS RXAIS opera-
SigTS tion can be
turned off
Degraded signal Status LED RxAIS FrFEA
5.1 Error rate 1073 DMA R - -
- frame alignment word (AlS insertion inhibited)
5.2 Error rate 10°° DMA R - -
- CRC block errors
- line code errors
(used for speeds over 1 Mbit/s)
5.3 Frequency difference DMA R - -
- excessive phase drift in input buffer
5.4 Buffer dips/1 hour MEI RB - -
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6.12.4.4 Miscellaneous Faults (Block 1, 2)

Fault Condition Status LED Rx signal Tx signal
Port locking conflict DMA R - -

HDLC overlap with X-bus DMA R - -

Master clock RAI overlap with DMA R - -

X-bus

G821 unavailable state PMA, S - - -

G821 limit event DMA - - -

Faults masked/Test MEI Y - -

6.12.4.5 1+1 Protection Switch Fault M essages (Block 0)

Fault Condition Status LED Rx signal Tx signal
Protection switch forced MEI R - -
| nss of nratected sianal PMA S R - -a

a Signal actions depend on actions of the protected interfaces.

6.12.4.6 Common L ogic Faults (Block 0)

Fault Condition Status LED Rx signal Tx signal Note
Reset PMA,S |[R Busif off Off a
Power supply (5V,+12V,-10V) PMA R - - b
CPU memory faults PMA, S R - - -
RAM fault

EPROM fault

FLASH faults

Incompatible EPROM/FLASH SW PMA R - - -
Check sum err in downloaded SW PMA R - - R
SW unpredicted PMA R - - R
Missing settings PMA, S R - - -
Start request denied PMA, S R Bus IF off AlS -
Tx RAM error PMA, S R - - -
Rx RAM error PMA, S R - - -

a Fault message (with delta event) appears when the unit starts to operate.

b Rx signal action fdepends on the frame level alarm of the corresponding interface.
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6.12.5 GMH Technical Specifications
6.12.5.1 Frame and Multiframe Operation

Filtering of FEA and MFrFEA bit:

The state of the alarm bit will switch if the opposite state is received three times consecutively.

AlSin frame 2048 kbit/s and n x 64 kbit/s:

Signal containing two or less zeros in a 2-frame period isrecognised asan AIS signal.

After AlSisdetected, asignal containing three or more zerosin a 2-frame period is recognised not to be
an AlSsignal.

AlSin frame 8448 kbit/s:

A signal containing lessthan eight zerosin a 2-frame period isrecognised asan AlSsignal. After AlSis
detected a signal containing 12 or more zeros in a 2-frame period is recognised not to be an AlIS signal.

AlSin multiframe:

A signal in the signalling time g ots containing one or no zerosin a multiframe period is recognised as an
AlSsignal.

Error rate 10E-3 limits from frame alignment word:

2048 kbit/s and n x 64 kbit/s count time is four seconds
Count to activate alarm: 94
Count to inactivate alarm: 17

8448 kbit/s count timeis 2 seconds
Count to activate alarm: 199
Count to inactivate alarm: 48

Error rate 10E-3 limitsfrom code errors:

Speed kbit/s Activate Inactivate
8448 8296 893
2048 1973 229
1088 1033 126

Count time is one second
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CRC spuriousframealignment limits:

speed kbit/s
256
320
384
448
512
576
640
704
768
1088
2048
8448

613
637
660
681
700
719
736
753
768
832
915
826

values from 1000 counted to start a new frame search
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6.12.5.2 M easurement Point

Measurement signals

Sdlectable IF1 or IF2: Tx data or Rx data or Tx clock or Rx clock

Impedance 75 ohm
Connector SMB connector plug
Grounding Cable outer conductor is connected to the ground of unit
Code Signal isHDB3 coded with all speeds and interface modules
Pulse shape G.703 Fig. 15 at 2048 kbit/s when data measurement
G.703 Fig. 16 at 8448 kbit/s when data measurement
2048 khit/s and 8448 kbit/s clock measurement:
Vmax 1,5V
Vmin 0,75V
T =488 nsat 2048 khit/s
T =118 nsat 8448 khit/s
T/30 >
T/30 o » > -
2 7 o +V max
7
7
Z
% +V min
%
7
7
Z
o / / % 0
= Fa
7 P
n z
Z Z % -V min
T %
| 7 7
| 7 %
7 Z Z
7 Z -V max
T4 T4 _ T4 o T4 _
T
AOF0018A.WMF

Fig. 106: Clock Output Pulse Mask for Measurement Point

231



-
ERICSSON 2

Ericsson Radio Access AB

6/1551-ZAE901 17 RevD INTERFACE UNITS
1999-02-23 GMH G.704 FRAMED INTERFACE UNIT

DXX NODE TECHNICAL DESCRIPTION

6.12.5.3 Power from Battery

The power requirements depend on interface cards and line speed. The power may be calculated by
adding values from the list below (values are prepared for calculating only, no absolute values)

GMH 220 without modules 36W
BTE-384 15W
BTE-768 30W
G703 at 2048 khit/s 11w
G703 at 8448 khit/s 1,8W
LTE at 1088 khit/s 10W
LTE at 2048 khit/s 11w
V35-G704 12w
V36-G704 10w
OTE-LED at 2048 kbit/s 31W
OTE-LED at 8448 kbit/s 37W
OTE-LP at 2048 kbit/s 50W
OTE-LP at 8448 kbit/s 54 W

6.12.5.4 M echanics

Weight:

— 400 g with power module, without interface modules
— 620 g with two GDH 230 modules

— 650 g with two OTE 233 modules

— 660 g with two OTE 234 modules

— 665 g with two BTE 237 modules

Unit dimensions:
— 25 x 160 x 233 mm
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6.13 GMM Interface Unit

6.13.1 General

The GMM unit processes framed and unframed signals received from the T1 interface module. The unit
providestwo independent T 1 transmission channel saswell asaninternal communication link to the DXX
system.

6.13.1.1 Mechanical Design

The mechanical design of the GMM unit isbased on the standard DXX system mechanics. The unit can
occupy any card dot in the subrack; however, the general recommendationsfor subrack equipping should

be followed.
GMZ 438
GMM 253 GMD 298 INTERFACE MODULE
PDF 202 or
AL - PDF 209
LEDS |**® | |

T1 IN/OUT

///RX
MONITOR ~—TX
JACKS

RX
\ TX

e @@ [

T1 IN/OUT

=0

AOMOO05A.WMF
AOMO004A.WMF

Fig. 107: GMM Unit Equipped with T1 Interface Module

The configuration of the GMM unit consistsof aunit power supply PDF 202 (-48V) or a PDF 209 (-24V),
program memory GMZ 438. It is used with a dual interface module T1.

The unit front panel houses alarm LEDs, input and output connectors (15-way D-shell) for both
interfaces, and monitor points (mini bantam) for both transmit and receive signals.

The unit isconnected to the DXX subrack X-busthrough connectors at the rear edge of the card. The bus
supplies the operating voltage to the unit power supply aswell asthe signalsfor the subrack control bus
and for the data transmission processing.
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6.13.2 Operation

6.13.2.1 Functional Structure

Themain functional blocks of the GMM unit include the processor block, the communications circuitry,
the signalling conversion circuit and the X-bus interface.

T1 data

2 Mbitls Signalling conversion

T1 signalling
1.544MHz Rx Clock

\ Generation of 64kHz Clock

BUS X-BUS
IIF

T1 data Signalling conversion

2 Mbit/s

T1 signalling

1.544MHz Rx CIOCIL:

Generation of 64kHz Clock

UNIT CONTROLUP e—> gLCJ)IS\ITROL
POWER +5V, +12V, -10V — SG;TERY
AOF0020A.WMF

Fig. 108: Block Diagram of GMM Unit

The power supply generates the operating voltages required by the unit from the battery voltage provided
by the X-bus. The operating voltages are monitored in the GMM so that an incorrect voltage level shall
cause an alarm.

The processor block controls and monitors the operation of the unit. Control and status information is
passed to and from the processor block viaan internal control buswithin the subrack. Through thiscontrol
bus, the processor can also communicate with other unitsin the subrack. The processor generatesHDLC
messages and processes the HDL C messages received by the T1 interfaces.

The T1 interface circuits provided on the T1 interface module convert the analog line signal s to/from
signals suitablefor the unit’sdigital circuits. These circuits provide SF and ESF framing circuits, various
line coding schemes, line protection circuitry, line build-out circuitsand HDL C data-link insertion. Inthe
receivedirection, asignal attenuated by up to 20dB may berecovered fromthelineand a1.544MHz clock
extracted. The reference clock extraction circuitry takesthisrecovered 1.544MHz clock and creates a
1536Hz signal acceptable to the SXU for use asa clock reference. In the transmit direction, data pulses
are generated in therequired format for transmission with line-build-out options of 0dB, 7.5dB, 15dB and
22.50B.

The signalling conversion circuitry converts from the T1 robbed-bit signalling format to an E1 TS16
format, and vice versa, which allows signalling to be switched through the DXX between T1 and E1
modules.
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The X-bus interface adapts the back plane busto the unit. It transferstiming signals and control
information to the unit and signals from the busto the channels, and in the opposite direction, it transfers
data and monitoring information from the channelsto the bus. The X-businterface circuitry preventsthe
unit from interfering with bus functions when the unit isinserted/removed into/from the subrack sot and
during a unit failure.

Power Supply

A GMM unit receives its operating power from the power supply module PDF202. This module can be
replaced awhole. It isplugged into the unit with connectors and fixed with screwsin a position reserved
for it on the unit. The battery voltage which is used as supply for the power supply module is connected
from the DXX-busthrough the bus connector. Thisbattery voltageisanominal -48V battery when a PDF
202 isused. The GMM unit also operates with a PDF209 power supply module which requires a +24V
battery voltage from the DXX-bus. The power supply module generates +5V (VCC), +12V and -10V
suppliesfor the unit. The unit also receives a +5V supply from the back plane which is supplied to the
interfacecircuit connected to the busduring start-up. The operating voltage, VCC, of theunit ismonitored
by a power-reset circuit, and a low operating voltage causes a unit reset. All of the operating voltages as
well asthe +5V busvoltage are monitored by an A/D converter. An alarmisgenerated if avoltage exceed
itslimits.

Processor

The unit is controlled by a 80C188 microprocessor. The system and application parts of the code,
identified as GMZ 438, are stored in an interchangeable EPROM memory. The application software may
also be stored in non-volatile FLASH memory and thusit is possible to update this without removing the
unit from its environment. Non-volatile memory is also used to store the unit’ s operating parameters and
the unit identification so that in the event of power interruption, the unit is automatically restored to the
conditions prevailing before the interruption. The unit also has RAM used asaworking storage area, e.g.
stack and data buffers.

Control Bus

The unit communicates with other unitsin the subrack via the control bus. Each unit position in the
subrack hasan individual addresswhich isregistered by the unit when it isinserted into the subrack. This
addressidentifiesthe unit during communication. The unit setting can be changed through the control bus
with the aid of a service computer connected to the SCU unit. The units are also monitored and fault data
collected through the control bus. Each unit can transmit messages on the control bus when thereis no
other traffic on the bus. When the unit istransmitting, it sendsa clock signal and data to the bus. The unit
uses the same lines to receive messages from other units. The control busis secured by having a double
bus, the duplication controlled by the SCU unit.
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6.13.2.2 X-BusInterface

The X-bus interface provides the interface between the GMM unit and the back plane bus. The cross-
connect unit suppliesa 16.896MHz to the GMM through the X-bus. This16.896MHz clock isthe central
clock of the subrack, and it is divided down to a 2.048MHz clock on the GMM. The X-bus also supplies
aframe alignment signal at 8kHz and a multiframe alignment signal at 500Hz to the GMM unit.

The cross-connect unit exchanges data with the GMM unit by placing a channel address on the X-bus
which activates the data buffers of the corresponding channel. Receive and transmit datais carried on
separate 8-bit wide buses. Thereceive data bus DR1 is protected by the data bus DR2. The cross-connect
unit determineswith the aid of a bustest which busto use, and thisinformation is supplied to other units
viathe control bus. The GMM receives atime s ot address from the cross-connect unit, and putsits
transmit data onto the bus during that time slot. Allocation of time slots on the X-bus may be either Even
or Uneven.

Busfunctions are monitored by the GMM. When an interface is synchronized and a corresponding cross-
connection made, the unit will activate the |A Activity Missing alarm, if it cannot receive its channel
address from the bus. When a unit isinserted and connected to the subrack, it monitors the combined
information formed by the bus clock and the multiframe synchronization signal. If the multiframe
synchronization signal is missing, the unit will activate the Bus Sync Missing alarm. The Bus Sync
Missing alarm inhibits the IA Activity Missing alarm.

Even Allocation

When the T1 interface is configured for even allocation, 32 evenly allocated time slots are reserved on
the back plane upon locking the interface. Asthe reserved time slots are evenly spaced within a frame,
the delay through the system is minimized. Using even bus allocation allowsthe T1 interface to meet the
transfer delay requirements of Bellcore TA-NWT-000170.

Uneven Allocation

When the unit is configured for uneven bus allocation, X-bustime sots are reserved for the T1 interface
only when a cross-connection is made to a time slot on that interface. Thistime slot may be reserved
anywhere within the frame depending on availability. As aresult, extra buffering of data isrequired on
the module and the transfer delay isincreased. Using uneven allocation provides a more efficient use of
X-bustime dots since time dots are only reserved asrequired, and afull T1 link uses only 24 time slots
(or 25 if signalling is enabled) instead of the 32 required for even allocation. If the T1 interfaceis
configured for G.802 operation, an additional time slot is reserved on the back plane so that the framing
bit may also be cross-connected.

6.13.2.3 Synchronization

The GMM unit receivestwo extracted T1 clocksfrom the T1 module, and creates a 1536kHz rate. Under
NMS control, either or both of these 1536kHz clocks may be placed onto the back plane synchronization
busses, from where the SXU may use them as a system reference clock. Should a LOS (Loss of Signal),
OOF (Out of Frame) or AIS (Alarm Indication Signal) defect occur on the selected interface onthe T1
interface module, then the clock is no longer provided to the GMM.
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6.13.2.4 Data Link Usage

When the GMM is operating in ESF mode, the data link may be configured for four different types of
operation. If the data link is not configured for any specific communication, standard background tasks
such as yellow alarm generation and detection are maintained.

T1.403

The data link supports communications requirements as per ANSI T1.403 (1989). This specification
provides point-to-point communications between two T1 framing points. It provides details of
transmission error events and general performance details of the trunk connecting the two points. In the
event of an error condition, e.g. frame error, the GMM transmits alarm information, viathe T1 interface
module on the GDM 298, to the far-end as required by the specifications. Reports generated every one
second provide general performance-related statistics for the trunk.

A bit-oriented protocol isused to carry error event details and command/response messages. A message-
oriented protocol (ITU-T recommendations Q.921 (LAPD)) isused to carry the one second reports. The
unit responds to commands received on the data link for loop back enable and disable for both line and
payload loop back. Theseloop backs are implemented in the framers on the T1 module and are not under
the control of the NMS.

TR 56014

The data link may be configured via the NM S to support requirements of AT& T TR54016 (Sept. 1989).
This specification outlines ESF requirements at the interface for an AT&T DS1 line. Thedatalink usesa
simplified X.25 structure for its messages.

The GMM maintains 15-minute and rolling 24-hour performance data on itstwo T1 interfaces. Thisdata
may be requested from the unit over the datalink for each 15-minuteinterval in a 24-hour period, aswell
asthe total data for the previous 24-hour period. Data for ES (Errored Seconds), UAS (Unavailable
Errored Seconds), SES (Severely Errored Seconds), BES (Bursty Errored Seconds) and LOFC (L oss of
Frame Counts) is maintained. Again, line and payload |oop backs may also be enabled/disabled on the
interface via the data link.

Both T1.403 and TR56014
The data link may be configured to support both T1.403 and TR56014 as described above.

DXX HDLC Channel

The DXX HDLC channel may also beinserted into the ESF data link. This control channel is used to
connect the DXX NMS control between the nodes.
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6.13.2.5 G.802

The CCITT recommendation G.802 outlines mechanisms which allow different trunk formatsto be
interworked. In particular, G.802 describes how a 1.544Mbit/strunk may be carried transparently over an
E1 network before being reconnected to another T1 trunk. All information, data, signalling, framing, etc.
is carried through the network without change.

T1 channels 1 to 15 are connected to E1 timedots 1 to 15. T1 channels 16 to 24 are connected to E1 time
dots17to 25. TheF-bit (inthe case of framed T1 signals) or the extradatabit (for unframed T1) iscarried
in the most significant bit of TS 26. The free E1 time dots may be used for other purposes.

If aT1 interfaceis configured for G.802 mode, the whole interface (including the framing) must be
connected to an E1 interface as described above. On the transmit side, the framer will take framing from
the PCM trunk rather than regenerating it. In ESF mode the data link and CRC bits are also taken from
the trunk.

The interface carries out alarm handling and consequent actions while in G.802 mode. This may mean
that in some cases, the framing and data are not passed through transparently.

6.13.2.6 1+1 Protection

Each of the T1 interfaces supported by the GMM may be protected by the other interface on the same
interface module. When the protection feature is used, all of the settings on the two interfaces, with the
exceptions of line-code and line-build-out, are made identical. Thisis controlled by the unit software
which copiesall of the settings from the protected interface to the protecting interfacewhen 1 + 1 is
selected. Astheline code setting is not copied by the unit software, it should be ensured that both
interfaces have a non-corruptive line code if data isto be transmitted.

PROTECTION
SWITCH
Ny,
LINE INTERFACE N
el + > SIGNALLING -
< < CONVERSION BUS I/F
FRAMER ]
L]
DUPLICATE
POINT
LINE INTERFACE >
T SIGNALLING
< + < CONVERSION | &~
FRAMER
‘ T1 Interface Module ‘ GMM

AOF0021A.WMF

Fig. 109: Block Diagram of Protection Function
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A unit operating in protected mode appears as a single port to the switch transmitting the same data to
both interfaces on the unit. On the receive side, either of the received streams may be selected by
protection switch, the selection being governed by the alarm status of the interfaces.

Receive alarm faults are divided into several categories(1, 2, 3, 4 and 5) depending on the seriousness of
the fault. Examples of faultsin these categories are:

Level 5 No fault
Level 3 Loop
Level 1 Red alarms, e.g. LOS

There are three operating modes for the protection switch:

Normal Operation

In normal operating mode, the protection switch will automatically switch to the other interfaceif the
receive signal fault category of the active interface is continuously worse than the fault category of the
other interface for alonger period than the given time delay. No switch-over will occur if the fault
category isequal for both interfaces.

Preferred Operation

In preferred operating mode, switch-over to the better interface occursif thereisadifference between the
interface fault categories. In a situation where fault categories are equal on both interfaces, the switch
selects the preferred interface.

Forced Operation

In forced operating mode, the switch isforced to switch-over without delay. Received dataisimmediately
connected to the X-bus. In this situation, the Protection switch forced fault message with status MEI
appears and thered LED isturned on.

A switch operating time-delay isdefined for preferred and normal operating modes. Thisdelay is defined
asn x 10 mswheren = 0...6000. The delay defines the allowed fault duration before the switch is
triggered to switch-over.

Fault and Service Status(PM S, DMA, MEI, S) in 1+1 Mode
In principle, both interfaces generate their own alarms. PMA and S status are processed as follows.

PMA Status Processing

In protection mode, normal PMA statusis changed to DMA status, and there is an additional fault
condition, Loss of Protected Signal, with a PMA status. In normal or preferred operating modes, this
condition is created when both interfaces have afault category 3 or worse. In forced operating mode, this
condition occursif the forced interface has a category 3 or worse. Theinactive interfaceis unable to
generate a fault with PMA status.

S Status Processing
In protected mode, an S status alarm is generated only in the Loss of Protected Signal fault condition.

Yellow Alarm in 1+1 Mode

A yellow alarm istransmitted upstream from both T1 interfaces when a fault condition has been detected
on the receive line of the active interface. Again, the implementation of the yellow alarm condition
depends on the framing mode.
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6.13.2.7 Loop Backsin GMM Unit

Four types of loop back may be implemented via the NMS on the T1 interfaces of the GMM unit.
Physically, two of these loop backs are implemented on the GMM base unit and two are implemented on
the T1 interface module. Of the two loop backs implemented on the GMM, one loops the signal to the
line and the other loops the signal to the switch. Similarly on the T1 interface module, one of the loop
backs loops the signal to the line and the other 1oops the signal to the switch. A programmable time-out
isavailable on the unit to limit the duration of aloop back.

Two other types of loop back are configurable under the control of the T1.403 and TR 54016 data links.
These loop backs, called line and payload |oop backs, are implemented in the PCM framerson the T1
interface module.

When aloop back isenabled viathe NMS, the yellow alarm LED on the unit isturned on and a MEI and
service alarm generated. The alarm lasts for the duration of the loop back only. The SXU will not accept
alooped interface as a synchronization source.

Equipment L oop Back

During equipment loop back, data from the switch islooped back towards the switch on the GMM unit.
TheHDLC datalink isnot looped backed during equipment loop back. Theloop back issituated after the
X-businterface circuitry on the GMM but before the framing circuitry on the T1 interface module.
Equipment loop back may be used to test the signalling conversion circuitry if CAS signalling
connections are made to the unit. AlSistransmitted to the line during equipment loop back.

o T1 Interface Module GMM i
| FRAMER |
! LIU BUS I/F |
% e
T1 TRUNK | X-BUS
< A P B
! Generator i

AOF0023A.WMF

Fig. 110: Equipment Loop Back
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Remote Line Loop

Theremotelineloop back isimplementedin the X-businterface circuitry of the GMM base unit. Theloop
isinitiated by the far-end unit viathe NM S control channel. During remote lineloop back, the local clock
isused to transmit the payl oad data and framing isregenerated. Whilethistype of loop back isactive, AIS
istransmitted towards the switch, the PCM framer is disabled from transmitting idle patterns on
unconnected channels, and the HDL C data link operates as normal.

T T1Interface Module | oMM
i FRAMER %
| LIU AlS BUS IIF !
T1 TRUNK ; 1 X-BUS
< k -
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, i dearthl L\ S
AOF0022A WMF
Fig. 111: Remote Line Loop Back
Interface L oop

During interfaceloop back, thelineinterface unit onthe T1 moduleisconfigured for local loop back. This
causes the receive data inputs to be disconnected; instead, the transmit outputs are routed back to the
receive inputs. During thistype of loop back, the lineinterface unit isalso configured to transmit AlSto
theline. If signalling is enabled on any channel, the BER tests during an interface loop back condition
should be carried out on 56-kbit/s channels only.

 TlinterfaceModue | GMM |
FRAMER
777777777777777777777777777 Liv | BUSUF
T1 TRUNK | . X-BUS
e AIS = < R —
3 Generator !

A1F0015A.WMF

Fig. 112: Interface Loop Back
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LineLoop

During line loop back, the lineinterface unit on the T1 moduleis configured for remote loop back. This
causesit to ignore its transmit data and clock inputs, and loop the receive data outputs back through the
transmit circuits and onto the transmit data outputs. AlS istransmitted to the switch from the framing
circuit on the interface module during this type of loop back.

! T1 Interface Module GMM |
! |
| FRAMER |
‘ LIU BUS I/F |
— T AlS —
| |
T1 TRUNK | ! | X-BUS

| i

< |
; i
1 HDLC CONTROL |

A1F0014A.WMF

Fig. 113: Line Loop Back

ESF/CSU L oopbacks

When the ESF datalink isconfigured for CSU operation viathe NM S, the unit may be configured viathe
datalink to enablealineloop back or apayload loop back. Both of theseloop backsare physically located
in the PCM framer on the T1 module. Theloop backsthemselves are not configurable from the NM S but
are turned on by an appropriate message in the data link channel. The loop back remains on until a
subsequent command, turning the loopback off, isreceived on the data link. AlS istransmitted to the
switch during CSU loop back.

T1 Interface Module GMM

FRAMER
LIU . | BUSIF

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

T1 TRUNK | @ ®) | X-BUS

—————————————————————————————————————————————————————————
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Fig. 114: CSU Loop Backs - a) Line and b) Payload
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6.13.2.8 Performance M onitoring

Performance monitoring for T1 equipment is described principally by Bellcore TR-NWT-000820. This
document defines the performance primitives and derived performance parametersfor DS1 (T1) rates.
The GMM monitors performance in accordance with this standard. Exceptions are outlined in Section .

T1 equipment in customer premises must also conformto AT&T TR54016 and ANSI T1.403. Support
for these standardsis provided by the GMM, with some exceptions noted under CSU Conformance.

Inthefirst release of this product, there is no support for accessing the TR820 performance data directly
from the NMS. Instead, the data is mapped to the G.821 equivalent and made available for display to the
user in thisformat, using a mapping as defined below. Thisdisplay format isthe same asthat used for the
GMH and other E1/CEPT interface modules. Other TR820 performance data are mapped to the standard
DXX Error Counters format, and can be accessed via the common Error Counters dialog. The mapping
of TR820 dtatisticsto G.821 datisticsis shown in under Mapping TR820 Performance Data to G821.

TR820 Conformance
The GMM unit is compliant with Bellcore TR-NWT-000820 with the following exceptions:

— Several requirementsrelate to the ability to access certain data. Because the DXX NMS does not
provide any direct interface to the TR820 function, other than via mappingsfrom G.821 and Error
Counters, many of these requirements cannot be met. These include:

—  Thelnvalid data flags (R3-10) are not visible to the user.

— The 15-minute interval s should be aligned with the hour (R3-12) and the 24-hour intervals
aligned with the day (i.e. at midnight, by default), but configurable to the start of any hour
(R3-16). Thisfeature isimplemented but is not accessible viathe DXX NMS.

— Thresholds are provided but are not settable (R3-20).

— The following counters, though maintained, are not visible to the NMS: ES-L, SES-L,
SAS-P, PSD.

— Far-End Performance Monitoring (CR3-9) is not supported, with the exception that far-end CRC
dataisin fact reported via the G.821 and Error Countersif available.

— TCA (Threshold Crossing Alert) messages are not sent (R3-22). Instead faults are set and reported
to the DXX NMS via the usual fault reporting mechanism.

— Protocols described in (R3-32) for communicating performance information to an OS are not
supported (the DXX NMS protocols are the only ones supported). Scheduling of automatic
performance reports (R3-34, R3-36, R3-37) is not supported.
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M apping TR820 Performance Data to G.821
The mapping of TR820 statisticsto G.821 statisticsisas follows:

G.821 Description TR820 Equivalent

Statistic

ES Errored Seconds Same as ES-P except that CS do not contribute

SES Severely Errored Seconds Same as SES-P

DM Degraded Minutes No TR820 equivalent. Reported as4 or more errorsin a minute,
where an error isa CRC error (ESF) or aFE (SF), or the occurance
of a SEF or AIS defect

FSwW Framing Sync Word errors FE

CRCE Far-end CRC errors Far-end CRC errors from CSU

PSC Protection Switch Count PSC

cv Code Violations CV-L

CRC CRC errors Nonein SF, CRC in ESF

FS Frames lost FC-P

BUFIN Rx buffer dips CSs

BUFOUT Tx buffer dips None

RaiFlg Used to count RAI seconds RAIS

M apping TR820 Performance Data to the Error Counters

The mapping of TR820 statistics to the DXX Error Countersis as follows:

Error Counter

TR820 Parameter

Frame loss count

FC-P

Errored Frame Words

FE

CRC block errors (near-end)

Nonein SF, CRC in ESF

CRC block errors (far-end)

Far end CRC errorsfrom CSU

Buffer dips

Cs

Code errors

Cv-L

CSU Conformance

The CSU (Channel Service Unit), asimplemented in the GMM unit, supportsboth AT& T TR54016 and

ANSI T1.403! requirementsfor T1 equipment in customer premises.

The implementation of the CSU moduleisreferred to as passive CSU. This means that requeststo far-
end CSU entitiesare not generated from the CSU moduleresident in the GMM unit. Thus, from afar-end
perspective, thelocal CSU entity interprets TR54016 and T 1-403 messages (BOP and MOP formats) and
generates suitable responses where applicable. The CSU module also supports the generation of ANSI
T1-403 One-Second Performance Report. Far-end statistics received by the CSU module are stored
locally but are not available through the DXX NMS. The exception to thisisthat far-end CRC datais

available viathe G821 and Error Counters when CSU is enabled.

1 ANSI T1.403 specification is supported in ESF mode only.
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6.13.3 Interface Module for GMM Interface Unit

6.13.3.1 General
The Interface Module used for GMM Interface Unit isGDM T1.

6.13.4 Faultsand Actions
6.13.4.1 T1 Faultsand Actions

Yellow Alarm

A yellow alarm is transmitted upstream from a T1 interface which has detected a fault condition on its
receive line. The implementation of the yellow alarm condition depends on the framing mode.

Yellow Alarm in SF Framing M ode

There are two mechanismsfor carrying yellow alarmson T1 trunksin SF mode. The most common
method setsbit 2 in every channel to zero. The second method sets the F-bit in frame 12 (Fsbit) to a one.
Both methods are supported by the GMM 253 unit viathe NMS. Y ellow alarm insertion is performed by
the framer circuit on the T1 module.

Yellow Alarm in ESF Framing M ode

In ESF mode, the yellow alarm is carried in the ESF data link using a repetitive 'eight zeros - eight ones
pattern. If afar-end alarm occurs when the ESF data link is configured to carry the NM S control channel,
the consequent yellow alarm overwrites the data link information. The NMS control channel is restored
when the yellow alarm is cleared.

Trunk Conditioning

Trunk conditioning, per Bellcore requirements TR-NWT-000170, defines how consequent actions are
handled in T1 networks. When an alarm condition isdetected at a T1 interface, trunk conditioning occurs.
During trunk conditioning, a trouble-word isinserted into each channel in the downstream path and a
signalling trouble word isinserted into the signalling bits of each downstream channel. After 2.5 seconds,
the signalling trouble word is replaced by atrouble-prime-word. All trouble words are configurable from
the NMS. Should the downstream connection beto an E1 time dot, all trouble words should be set to ‘all
ones viathe NMS.

Consequent actions are configurable on a per-channel basisviathe NMS. They may be carried on data
only, on data and signalling, or they may be disabled entirely.

Signalling Freezing

Should ared alarm condition occur, then the signalling bitstransmitted downstream are maintained in the
state which existed before the alarm. Thisisknown as Signalling Freezing, defined in TR-NWT-000170.
The signalling state will not change until the alarm is cleared or trunk conditioning takes place. If
conseguent actions are set to Data and Signalling for a given channel, trouble word insertion on that
channel occurs as described above.

Fault Masks

All interface alarms reporting on the GMM unit may be disabled on a per-interface basisviathe NMS. I
fault masking is on, then no faults are reported for that interface. Instead a Fault Masked alarm is
generated. It isalso possible to individually mask the AlS, yellow or BER alarms.
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6.13.4.2 GMM Faultsand Actions
The following acronyms will be used in the tables below:

Block number 0 = common faults, e.g. faults affecting the base unit or the protected interface
Block number 1,2 = interface 1 or 2

PMA = Prompt Maintenance Alarm

DMA = Deferred Maintenance Alarm

MEI = Maintenance Event Information

S = Service Affecting Fault

R =Red alarm LED

Y = Yellow alarm LED

RxAIS = AlSto the switch

TC = trunk conditioning (on a per-channel basis)
TxAIS= AlStotheline

Yellow = yellow alarm (RAI, FrFEA) to theline

Tx Signal Faults

Fault Condition Block Status Svc LED Rx Signal | Tx Signal | Note
bus sync fault 0 PMA S Y - TXAIS
missing |A activity 1,2 PMA S R - TXAIS

Rx Signal Faults

Signal and Frame Faults Block Status Svc LED Rx Signal | Tx Signal | Note
missing module 1,2 PMA S R RxAIS - a
conflict in module type 1,2 PMA S R RxAIS -

HW fault in module 1,2 PMA S R - - a
no response to NNM messages 1,2 PMA S R RxAIS -

own NNM message received 1,2 PMA S R RxAIS -

wrong IDsin NNM message 1,2 PMA S R RXAIS -

loss of input signal (LOS) 1,2 PMA S R TC Yelow b
loss of input signal (LOS) 1,2 DMA S R TC Yellow b
loss of input signal (LOS) 1,2 MEI S R TC Yellow b
loss of frame on input signal (LOF) 1,2 PMA S R TC Yellow b
loss of frame on input signal (LOF) 1,2 DMA S R TC Yellow b
loss of frame on input signal (LOF) 1,2 MEI S R TC Yellow b
AlS on input signal 1,2 PMA S Y TC Yellow b
AlS on input signal 1,2 DMA S Y TC Yellow b
AlS on input signal 1,2 MEI S Y TC Yellow b
BER 103 1,2 MEI - Y - -

a Faultisnot implemented in theinitial software releases. Check current releases for further information.

b The PCM faults (LOS, LOF, AlSand Y ellow) are of configurable severity, hence their appearance three timesin the fault
table.
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Far-End Alarms Block Status Svc LED Rx Signal | Tx Signal |Note
yellow alarm (aka RAI, FrFEA) 1,2 PMA S TC - a
yellow alarm (aka RAI, FrFEA) 1,2 DMA S TC - a
yellow alarm (aka RAI, FrFEA) 1,2 MEI S \ TC - a

a Fault isnot implemented in theinitial software releases. Check current releases for further information.
L oops Block Status Svc LED |RxSignal Tx Signal Note
interface loop back 1,2 MEI S Y - TXAIS
equipment loop back 1,2 MEI S Y - TXAIS
lineloop back 1,2 MEI S Y RxAIS -
line loop back made by neighbour 1,2 MEI S Y RxAIS -
remote line loop back 1,2 MEI S Y - -
CSU lineloop back 1,2 MEI S Y RxAIS -
payload loop back 1,2 MEI S Y RxAIS -
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Common Logic Faults

Fault Condition Block Status Svc LED |RxSignal Tx Signal Note
unpredicted fault 0,1,2 PMA - R - -

reset 0 PMA S R - -

power supply faults:

+5V in subrack 0 PMA - R - -

+5V in unit 0 PMA - R - -

+12V in unit 0 PMA - R - -

-10V in unit 0 PMA - R - -

start permission denied by SXU 0 PMA S R - TXAIS a
RAM fault 0 PMA S R - -

EPROM fault 0 PMA S R - -

flash write error 0 PMA - R - -

flash copy error 0 PMA - R - -

flash erase error 0 PMA - R - -

flash duplicate error 0 PMA - R - -

flash shadow error 0 PMA - R - -

flash checksum error 0 PMA S R - -

missing settings 0 PMA S R - -

EEPROM fault 0 PMA S R - -

checksum error in downloaded SW | 0 PMA - R - -

SW in flash incompatible with 0 PMA - R - -

EPROM

HW fault in base unit 0 PMA s R - - b

a Consequent action is not implemented in the initial software releases. Check current release notes for further information.

b Fault isnot implemented in the initial software releases. Check current releases for further information.
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1+1 Protection Switch Faults

Fault Conditions Block Status Svc LED |RxSigna Tx Signal Note
loss of protected signal 0 PMA S R - - a
protection switch forced 0 MEI - R - -
a Signal actions depend on actions of the protected interfaces.
Miscellaneous Faults
Fault Condition Block Status Svc LED |RxSigna Tx Signal Note
HDLC overlap with X-bus 1,2 DMA R - -
fault masked/test 1,2 MEI S Y - -
G821 unavailable state 0,1,2 PMA S - - -
G821 performance event 0,1,2 DMA - - - -
TR820 unavailable state 1,2 PMA S - - -
TR820 performance event 1,2 DMA - - - -
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6.13.5 Technical Specifications
Alarms
Alarms are detected in accordance with Bellcore TR-NWT-000170.

Loss of Signal

A LOS (Lossof Signal) defect isdeemed to have occurred if 175 + 75 consecutive zeros are detected on
the receive T1 stream. Should the LOS defect remain present for 2.5 seconds, then the LOS alarmis
declared. The LOS defect must be absent for 15 seconds before the LOS alarmis cleared.

L oss Of Frame

An OOF (Out of Frame) defect isdeemed to have occurred if 2 out of 5 framebitsarein error. If the OOF
defect remainsfor 2.5 seconds, then a LOF (Loss of Frame) alarm isdeclared. The LOF alarm iscleared
when valid framing has been present for 15 seconds.

AlS (Blue Alarm)

If an'all ones patternisreceived for 2.5 seconds, an AlS alarm is generated. Thisalarm may be detected
in the presence of 1073 bit errors. To clear the alarm, AlS must be absent at the interface for 15 seconds.

Yellow Alarm

Should ayellow alarm detected at theinterface be present for 0.5 seconds, then ayellow alarmisdeclared.
Thisalarmis cleared when the yellow alarm has been absent for 0.5 seconds.

Transfer Delays

When the GMM 253 islocated in a Basic Node and its T1 interfaces are configured for even allocation,
the transfer delay complies with Bellcore TR-NWT-000170.

Mean delay < 0.5ms

Maximum delay <0.7ms
M echanics

Weight 620 g

Dimensions 25 x 160 x 233 mm

Power from Battery

GMM unit + T1 interface module 5w

250



-
ERICSSON 2

Ericsson Radio Access AB

6/1551-ZAE 90117 Rev D INTERFACE UNITS
1999-02-23 GMU AND GMU-M SDH INTERFACE UNIT

DXX NODE TECHNICAL DESCRIPTION

6.14 GM U and GM U-M SDH Interface Unit

6.14.1 General

GMU isan STM-1 interface unit for DXX Cluster Nodes and Basic Nodes. Its main function is to adapt
then x 64 kbit/ssignals of the DXX node' s cross-connect bus (X-Bus) into STM-1 or S34M framesusing
VC-12 and VC-2 containers. GMU-M isan STM-1 interface unit for DXX Basic and Midi Nodes.

GMU and GMU-M can also be used as spare parts of each other as shown in the following table:

Node and Control Unit Recommended Unit | Other supported SDH | Spare Unit
Units

Mini Node with XCG unit? GMU-M GMU GMU-M or GMU

Basic Node with SCU unit® GMU-M GMU GMU-M or GMU

Basic Node with SCU and HDLC-4CH (SCP) | GMU-M GMU GMU-M or GMU

module

Cluster Node slave with SCU unit® GMU - GMU

Cluster Node slave with SCU unit and HDLC- | GMU - GMU

4CH (SCP) module

a XCG unit software version must be 2.1 or newer.

b GMU unit software version must be 1.4 or newer and there can only be one GMU or GMU-M in theinventory without HDL C-
4CH (SCP) module, SCU unit software must be 8.4 or newer.

GMU and GMU-M consist of a base unit and two changeabl e interface modules. STM-1 electrical and
optical modulesand S34M electrical modules are provided. The S34M interface is synchronous and has

aframe according to G.8322. GMU and GMU-M provide a SEC clock generator with accuracy and
holdover characteristics as defined in G.81s.

GMU and GMU-M operate in terminal multiplexer, in terminal multiplexer 1+1 or in add-drop-
multiplexer modes. One or two synchronous port modules can be equipped depending on the operating
mode. I n the add-drop-multiplexer mode GMU and GMU-M provide cross-connection of VC-12 and VC-
2 alowing rearrangement of passing through virtual containers.

Network protection initially includes Multiplex Section 1+1 and lower-order Subnetwork Connection
protection (SNCP).

GMU and GMU-M terminate the STM-1 Section Overhead (SOH) and the VC-4 trail. Most SOH and
V C-4 Path Overhead channels can be cross connected in the DXX Basic Node's 64 kbit/s matrix and
accessed via DXX interface units. GMU and GMU-M can terminate up to 32 VC-12 or 10 VC-2. Higher
capacity containers can be created by VC-2 virtual concatenation.

Fig. 115 shows GMU or GMU-M with two synchronous portsin a Basic Node. DXX Interface units
(IFU) collect n x 64 kbit/sand ATM traffic into GMU viathe X-Bus. Control unit (SCU) communicates
viathenode control bus(VTP) to GMU. DC power supply inthe GMU producesvoltagesfrom the battery

supply.

2 For thevalid date of any ITU-T/CCITT Recommendation please refer to Section Relevant Recommendations.
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S34M

GMU 4/1

DXX Basic Node

AOF0056A.WMF

Fig. 115: GMU/GMU-M provide STM-1 or S34M ports for the DXX Node

6.14.1.1 GMU and GMU-M M echanical Design

C JC C JC

GMU450
MAIN UNIT

UPPER INTERFACE MODULE
POWER SUPPLY

BUS BOARD

/

.

LOWER INTERFACE MODULE

AOMO038A.WMF

Fig. 116: Mechanical Structure of GMU and GMU-M
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6.14.2 Operation

6.14.2.1 GMU and GM U-M Unit Functional Structure

NOTE!

GMU and GMU-M units consist of the GMU or GMU-M assembly, one or two interface modules and a
power supply module.

GMU assembly consists of the following modules

Module Code Function Pcs./ GMU
GMU 450 GMU base unit 1
DSU 453 STM-1 interface base unit 1
RMU469 GMU Internal Bus Board 1
GMZ 460 GMU main processor program 1
GMZ 461 GMU ASIC processor program 1

GMU-M assembly consists of the following modules

Module Code Function Pcs./ GMU-M
GMU 700 GMU-M base unit 1
DSU 453 STM-1 interface base unit 1
RMU 469 GMU Internal Bus Board 1
GMZ 546 GMU-M main processor program 1
GMZ 547 GMU-M ASIC processor program 1

You cannot download GMU unit software into GMU-M, or GMU-M unit
software to the GMU unit. If a compatible unit software version is not found
from the unit’'s Flash and EPROM memories, the unit will not operate.

GMU 450, GMU base unit for two interfaces, has the following main functional blocks:

— Two control processors and peripheral circuits
— Core program memories

—  Application SW memories

— X-BUS interface

— VTP control businterface

GMU 450 containstwo microprocessors. Unit management functionsand HDL C linksare handled by the
main processor. Real-time ASIC control is dedicated to the ASIC-processor.

For the System SW 128 kbytes of EPROM memory is allocated. The application SW, GMZ460 and
GMZ461 in GMU unit and GMZ546 and GMZ547 in GMU-M units are downloaded into a FLASH
memory of 512 kbytes. Also the GMU and GMU-M internal calibration settings, serial numers etc. are
included here.

32 kbytes of EEPROM isreserved for functional settings, like cross-connections and NM S settings.
GMZ 460, GMU main processor program, and GMZ546, GMU-M main processor program, handle the
general functionsof the GMU unit including communication with NM S and with other DXX unitsviathe

VTP-bus.

GMZ461, GMU ASIC processor program, and GMZ547, GMU-M ASIC main processor program, handle
the ASI C-interface functions autonomously. It communicates with the main processor viathe VTP-bus.
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DSU 453, STM-1 interface base unit, isthe VC processing board. The functionality is mainly divided
between 4 ASICs. The main blocks are:

— TU-pointer processor

— 4/1 cross-connection

— VC-2 and VC-12 termination
— X-Busframe buffers

— SEC oscillator

The Overhead Termination and Pointer Processing at AU4 -level aswell astermination of Section
Overhead (SOH) and higher-order path overheadsis performed in the OTP ASIC, which issituated in
every interface module of the GMU. The 8-bit data between the OTP and LAC ASIC istransferred using
the SEC oscillator as a clock.

The TU-pointer processing and 4/1 cross-connection isrealised in the LAC ASIC. The main function of
it isto cross-connect two STM-1 signalsand two 32x2Mbit/s X-Bussignals. The X-BUS dataisreceived
from (or transmitted to) the LTT ASIC which transmitsthe signalsin TU-12/TU-2 -frames.

Badically, theLTT ASICisan SDH AccessFramer. In thereceiving direction it terminatesthe VC-2/VC-
12 and in transmitting direction functions asa TU Pointer Generator. The DSU453 hastwo LTTs.

The XBI ASIC isan interface between the DXX 1/0 cross-connect busand the LTT.
Asalocal oscillator the DSU453 has an SDH Equipment Clock (SEC) at a frequency of 19.44 MHz.
GMU450, DSU453 and interface modul es are coupled together using the RMU469 Internal Bus Board.

From the 48VDC power feed the GMU and GMU-M power supply, the PDF452, generates operating
voltages of 3.3V, 5V, 12V and -10V. A 24V version PDF458 is also available.
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6.14.2.2 GMU and GMU-M Operating M odes

Terminal Multiplexer (TM)

In the Terminal Multiplexer mode GMU or GMU-M are equipped with one STM-1 or S34M port. TM
mode can be used in point-to-point links and full STM-1 capacity can not be filled from a Basic Node.
With S34M ports, the link capacity can be fully used.

Terminal Multiplexer with 1+1 protection (TM 1+1)

In the Terminal Multiplexer 1+1 mode GMU or GMU-M are equipped with two STM-1 or S34M ports
for Multiplex Section 1+1 line protection. The same VC-4 istransmitted to both STM-1 ports. In receive
direction the better VC-4 is selected. With S34M link, VC-12s are copied to both ports.

Add-Drop-Multiplexer (ADM)

Inthe Add-Drop-M ultiplexer mode GMU or GMU-M unitsare equipped with two STM-1 or S34M ports
(east and west direction). Any of the VC-12 and VC-2 virtual containersin the STM-1 can be
added/dropped to the X-BUS.

Fig. 117 and Fig. 118 show GMU and GMU-M functional modelswith the ETSI symbolsin the three
modes with STM-1 and S34M ports.

Terminal Mux Terminal Mux 1+1 Add-Drop-Mux

64 Mbit/s X-BUS 64 Mbit/s X-BUS 64 Mbit/s X-BUS

S12

S12
S2

S4

Y
@ﬁ vs1P

S4

MS1

RS1 V V RS1 RS1
os1/ 0Ss1/ os1/
ES1 ES1 ES1
! T T u u
STM-1 STM-1 STM-1 STM-1 STM-1
W-channel P-channel west east

AOF0057A.WMF

Fig. 117: GMU and GMU-M functional models in the three operating modes with STM-1 ports
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S34M
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64 Mbit/s X-BUS

N/ S12
S12

P31s

0Ss31/
ES31

Add-Drop-Mux

S34M S34M
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64 Mbit/s X-BUS

N/ S12
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ES31
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Fig. 118: GMU and GMU-M functional models in the three operating modes with S34M ports
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6.14.2.3 GMU

and GMU-M Capacity

GMU and GMU-M in theBasicor Midi Node

Half of the Basic or Midi Node capacity (64 Mbit/s) isusually used by trunks and half by tributaries. A
Basic or Midi Node then can have up to 16 VC-12 or 5 VC-2 trunks corresponding to a total of about 32
Mbit/s. In order to fill the STM-1 capacity (63 VC-12), traffic is collected from several (four or more)
Basic or Midi Nodes.

GMU in the Cluster Node

InaCluster Node GMU can usethe full capacity of the Slave Subrack (64 Mbit/s) and terminate up to 32
VC-12 or 10 VC-2 (if no other port units are furnished into the Slave Subrack). Two GMU ADMs are
required to process the full STM-1. The GMUs are placed in separate Cluster Slave subracks and
interconnected with an STM-1 electrical link. Fig. 119 shows a Cluster Node with two slave subracks
containing GMUs and two Slave subracks with other IFUs. One of the STM-1 ports shown is optional
and isused with network protection.

2 & 8 MBIT/S 2 & 8 MBIT/S
IFU |-- -] IFU SCU IFU |-- -] IFU SCU
Jﬂﬁ‘_ Cluster Slave Jﬂﬁ‘_ Cluster Slave
Subrack Subrack
SXU-C SXU-C

64 KBIT/S MATRIX

SXU-C SCU SXU-C SCU
X-BUS X-BUS
C C
o V T o V T
R R
w L w L
STM-1 STM-1 STM-1
F X IF F | X IF
GMU 4/1 GMU 4/1
Cluster Slave Subrack Cluster Slave Subrack

AOF0059A.WMF

Fig. 119: Two GMUsin a Cluster Node
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6.14.2.4 M apping

DXX trunks

DXX trunk isatransparent link between two DXX nodes. The payload area of VC-12 and VC-2 is used
for DXX trunks, to where the n x 64 kbit/s X-Bus signals are mapped.

Byte synchronous floating mapping used for VC-12 is similar to that defined in G.707 § 10.1.4.3 (Byte
synchronous mapping of 31 x 64 kbit/s). For VC-2 a proprietary byte synchronous floating mapping,
which is expanded from the VC-12 mapping, is used.

VC-12 User Access

GMU and GMU-M caninterwork at VC-12 |evel with foreign equipment, which usesthe appropriate VC-
12 mapping; byte synchronous floating mapping without TS0 (G.704/G.706). Then the n x 64 kbit/s
signalsin TS1 to TS31 can be cross-connected in the DXX Node. Alternatively the VC-12 can have byte
synchronous floating mapping with TS0, but then all 32 TS must be cross-connected transparently to a
2048 kbit/s port on a GMH unit.

6.14.2.5Matrix

GMU and GMU-M contain a strictly non-blocking time-space cross connect matrix for VC-2 and VC-12.
Thematrix has capacity for thetwo STM-1 ports, the X-Bus port and a monitoring port. STM-1 timeslots
for passing through V Cs can be freely rearranged and times ots for VCs terminated to the X-Bus can be
freely selected. Uni- and bidirectional and multicast connections are possible.

6.14.2.6 Trail Termination

GMU and GMU-M can terminate 32 VC-12 or 10 VC-2 plustwo VC-12 containers or any combination
of these to the X-Bus. GMU and GMU-M always terminate the higher order VC-4. In total GMU and
GMU-M contain 126 trail termination resources. The resources enable SNC/N protection monitoring.
VC-12 and VC-2 share a termination resource pool. Every VC-2 termination reserves three termination
functions. VC-12 with SNC/N protection also reserves three termination functions. VC-2 with SNC/N
protection reserves nine termination functions.
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6.14.2.7 X-Bus Ports

GMU and GMU-M’stributary interfaces are all directed to the node’ sinternal X-Bus. The user selectsa
VC-12 or a VC-2 termination in the short buffer mode or in the long buffer mode. This creates X-Bus
ports, to which cross-connections can be made. Additionally, two SOH and two VC-4 POH ports are
implemented.

Inthe short buffer mode delay isminimized and only the T S-bytes can be used. X-Buscapacity isreserved
for all TS, even if cross connections are not made. Unused timeslots are automatically filled with an all
‘0’ s pattern.

In the long buffer mode longer delay isallowed. X-BUS TS are not reserved until cross-connected. This
allows bus overbooking with ports containing partly filled payloads.

One particular timed ot can carry Channel Associated Signalling (CAS) for 30 other timedlots, if enabled.

TheVC-12 payload has 32 timed ots (TS0 to TS31) and two R-bytes (RO, R1). TheVC-2 payload consists
of 96 timedots (TS0 to TS95) and ten R-bytes (R1A-R3A, R1B-R3B, ROC-R3C).

X-Busportsin GMU and GM U-M

Short buffer mode Long buffer mode
Port type | Number of Timeslots/port Capacity/port, Timeslots/port | Capacity/port,
ports kbit/s kbit/s
VC-2 10 96 6144 96+10 6784
VC-12 32 32 2048 32+2 2176
SOH 2 - - 81 51844
POH 2 - - 4 256 @

a Some of the capacity isreserved for the standardized use of SOH/POH

Thetotal capacity cannot exceed the X-Bus capacity of 1043 timedotsin Basic or Midi Nodesand 1051
timedotsin a Cluster Nodes.

6.14.2.8 Virtual Concatenation

Virtual concatenation of VC-2 (VC-2-mc) isdefined in G.707. In GMU and GMU-M VC-2-mc isused
in order to increase trunk bandwidth to be able to transfer 8 448 khit/s signals or to enhance trunk
utilization. Several V C-2 containers are combined maintaining payload integrity. I n thetransport network
VC-2 pointers are processed as for separate VC-2s. The VC-2s must be kept inasingle VC-4 in order to
limit delay spreading between the VC-2s. GMU and GMU-M allow delay spreading of up to 250 msin
the concatenated group. When SNC protection is used for VC-2-mc in the network, the VC-2s must be
switched as a group. The allowed number of network nodes on the trail depends on the TU pointer
processor delay variation in the nodes. This characteristic is not standardized and is vendor dependent.

Up to 10 VC-2s can be concatenated in a single group. The number of VC-2 groups can be up to 5.
Additionally proprietary VC-12-mc concatenation is possible with up to 32 VC-12 in agroup. The
maximum number of VC-12 groupsis 16.

6.14.2.9 Unused Containers

Unequipped signal (VC-UNEQ) istransmitted to unused VCsif the user does not activate a termination
resource. VC-UNEQ can be transmitted to VC-2 and VC-12 for the full STM-1 capacity. VC-UNEQ has
avalid pointer and parity. Otherwise signal content is zero.
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6.14.2.10 Performance M onitoring

Performance monitoring (PM) is according to G.826. PM provides 15 minute and 24 hour values of
Errored Seconds (ES), Severely Errored Seconds (SES) and Background Block Error (BBE) for near end
and far end termination functions.

MS1, VC-4, VC-2 and VC-12 trail terminations have the following performance parameters. RS1 does
not have the far end parameters.

N_ES near end errored second

F ES far end errored second

N_SES near end severely errored second
F SES far end severely errored second
N_BBE near end background block errors
F_BBE far end background block errors
UAS unavailable seconds

The protected MS1 trail issimilar to the MS1. trail.

Also the following performance parameters are monitored.

PJE AU-4 pointer justification events
OFS out of frame second

PSC protection switch count

PSD protection switch duration

OSL1 trail termination has the following parameters:

— laser bias and transmit power level

6.14.2.11 L oops

An equipment loop (tx signal looped back to rx) can be activated for the aggregate STM-1/ S34M signal.
A lineloop can be activated for selected VC-12s and VC-2s.
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6.14.2.12 Network and Line Protection

Protection modesdefined inETS300417-1-1, DTR/TM-3025 and DTR/TM-3042 are applied. Protection
types and hardware implementations are described without details of APS protocols.

Protection modes

Protection type Level Characteristics
Linear multiplex section 1+1 STM1 Dual/Single-ended
Linear multiplex section 1+1 S34M Single-ended
Subnetwork connection (SNC/N) 1+1 VC2,VC12 Single-ended
Subnetwork connection (SNC/I) 1+1 VC2,VC12 Single-ended

Multiplex Section (MS) 1+1 Protection
MS 1+1 protection can be used with STM-1 and S34M interfaces in point-to-point networksin Basic

Nodes, Midi Nodesand Cluster Nodes. ADM withMS 1+1 isnot supported. Single-ended and dual -ended
switching in revertive and non-revertive modes can be selected. In single-ended mode a receiver in one
end operates independently of the other end. In dual-ended mode the switch operation is co-ordinated in

the two ends with the APS protocol. In revertive operation the default link is reselected after the fault

clearance.

The VC-4 container iscopied to both STM-1 ports. The protection switch operates on detection of |oss of
signal, loss of frame or Multiplex Section AlS within 50 ms. Also block errors (DEG defect from B2)

affect the protection switch.
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Fig. 120: MS 1+1 Detailed Functional Model
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Subnetwork Connection/Non-intrusive Protection (SNC/N)

SNC/N 1+1 protection can be applied for VC-12 and VC-2. Any VCsfrom the two aggregate links can

be selected asthe protection pair. The number of protected VCscanbeupto 10 VC-2 or 32 VC-12. Switch
operation is single-ended. Revertive and non-revertive modes can be selected. SNC/N protection switch
operates on VC-level defect and on block error defect criteria.

In the transmit direction the VC is broadcast to two ports. In the receive direction GMU and GMU-M use
three termination resources for each protected VVC to monitor the status of the two incoming VCsand to
terminate the protected VC. A maximum of 96 terminationsis consumed by 32 VC-12swith SNC/N. The
protection switch operates within 50 msin case of asingle VC failure. A holdover time of 0 to 10 scan

be set in steps of 100 ms.

64 Mbit/s X-BUS

S12m

S4

MS1

RS1

os1/
ES1

AOF0061A.WMF

Fig. 121: SNC/N 1+ 1 in GMU adn GMU-M ADM

Subnetwork Connection Inherent 1+1 Protection (SNC/I)

SNC/I 1+1 protectionissimilar to the SNC/N protection except that the received VC is sel ected based on
defects TU-AIS, loss of TU pointer and loss of TU-multiframe. The VC/POH is not monitored.
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6.14.2.13 Synchronization

SDH networks are synchronized from a Primary Reference Clock (PRC, G.811) provided by the network
operator. The reference clock istransferred in the SDH network with STM-N signals or distributed with
a separate synchronization network.

DXX Node Clock isgenerated in the Basic Node's SXU or in the Cluster Node's CXU-M. In normal state
the node clock islocked to a network reference and the GMU and GMU-M lock its STM-1 output
frequency to the Node Clock. The synchronization signals between SXU/CXU-M and GMU and GMU-
M aretransferred in VC-4 POH / K3.

A fallback list of the following clock sources can be entered:

— STM-1/west in GMU and GMU-M

— STM-1/east in GMU and GMU-M

— Internal clock of GMU and GMU-M

— 2048 kbit/s (G.704) port ina GMH unit

— 2048 kHz (G.703) synchronization interface in SXU/CXU-M

Use of the 2048 kbit/s and 2048 kHz portsisrestricted to high quality references as defined in G.813.

X
EXT. sb-c =5
2048 kHz _ Synchronisation SSE 2048 kHz
- T12)SD° oscC. Distribution Layer | T1280°

SYB1 |[SYB2 NODE CLK

GMH GMU

L G.Bls
- 7 OsC. holdover

Synchronisation Distribution Layer

TO

SD2|ssM SD1/SSM  |sD1|ssM MS1_TI SsM  MSLTI SSM
MS1 MS1 MS1 MS1
P12 RS1 RS1 RS1 RS1
‘ £10 ‘ 0s1/ ‘ 0s1/ 0s1/ 0s1/
ES1 ESL ESL ESL
2048 kbit/s STM1 STM1 STML STML
west east west east

AOF0062A.WMF

Fig. 122: Basic Node Synchronization

If the reference with the highest quality and priority fails, the one with the next highest quality is selected
from the fallback list. If all reference clocks should fail, GMU and GMU-M'slocal oscillator provides
holdover clock.

Thelocal oscillator isan SDH Equipment Clock (SEC) generator defined by DE/TM3017-5 and G.813.
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Main Characteristics of SEC
Frequency accuracy + 4.6 ppm
Pull-in range >+ 5 ppm
Holdover mode accuracy 0.05 ppmiinitially (prETS 300 462-5 graph)
Reference clock isdistributed in the network according to the network topology. In aring the direction of
clock source must change when the alternative clock sourceis chosen. Synchronization Status messages
(SSM) in S1 byte carry clock quality informationin aring. SSM can be used in other network topol ogies
also.
NODE #1 NODE #2
T12
G.811 |
PRC NS_C NS_C \
Fallback list Fallback list
MSN 1.T12 1. STM-1/E
2. STM-1/W
SSM=| SSM= | SSM=| SSM= SSM= | ssM= | SSM= | SSM=
E| 'DNU' | 'G.811 'DNU' | 'G.811' W E|'G.811"| 'DNU' 'G.811'| 'G.811' W
SSM=
'G.811
NODE #4 NODE #3
NS_C NS_C
Fallback list \ .
‘ 1. STM-LW Falback I
2. STM-1/& 2. STM-1E
SSM= | SSM= | SSM=| SSM= SSM=| SSM= | SSM= | SSM=
W 'G.811'| 'DNU' 'DNU' | 'G.811' E w|'G.811" 'DNU' 'G.811' | 'G.811' E
AOF0063A.WMF

Fig. 123: An Example of Clock Distribution in a STM-1 Ring

Fig. 123 shows an example of four nodesin aring in the normal operating state with possible fallback
lists and the corresponding SSM codes. Node #1 receives PRC from the G.703 port and distributes the
clock to the other nodes via STM-1 as shown.

If for examplethelink from Node #1 to Node #4 fails, Node #4 enters a holdover state. Node #4 changes
the SSM sent to Node #3, so that Node #3 becomes aware of the holdover state. Node #3 then switches
to the second reference on the fallback list. After that Node #4 switches to the second reference on the
fallback list and synchronization in the ring isrestored.
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6.14.2.14 DXX Network Management Control Channels

GMU and GMUM are controlled by the DXX Network Management System (NMS). GMU and GMU-
M can terminate two NMS Control channels (64 kbit/sHDLC). Any of the following bytesin the
synchronous ports can be used to carry control messages:

STM-1 East/West SOH D1to D12, E1,E2,F1, NU1 to NU6, R1to R6,Ul to U26, 212, Z13, 221, 222
STM-1 East/West VC-4 POH F2,73, N1

STM-1 East/West any C-2 Rn

STM-1 East/West any C-12 Rn

S34M East/West Overhead NR, F, DC1 to DC3 (proprietary)

S34M East/West any C-12 Rn

If more than two control channels are required, the optional SCP module of SCU unit can be used. The
SCP module can terminate four additional channels, which can be cross-connected to GMU and GMU-
M to any of the byteslisted above.

GMU and GMU-M cannot terminate the TMN standard Q3 Management Control Channels (DCCR and
DCCM), but they can be cross connected through GMU and GM U-M asdescribed in the previous section.

An example of the NM S communi cation network isshown in Fig. 124. In access networks, where DCCM
channel isavailable, MSOH byte D4 is primarily used. Between access networks, which are connected in
the transport network by VC-2 or VC-12, NMS control channel is carried in a payload byteinaVC-2 or

VC-12.
SDH transport network
DXX
C \ye NMS
: : 1] < (scc)
64 kbit/s HDLC in TSO of
VC-2 or VC-12
o B B
|
C
%‘ MS]
MSOH/D4
DXX Basic Node
MSOH/D4 ?
AOF0064A.WMF

Fig. 124: An Example of NMS Communication Channels
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NMS control channelsinaDXX nodeare presented inFig. 125, which shows SCU, SCP, GMH and GMU

or GMU-M units and management link connections and terminations. Within the DXX Node units
communicate via the local VTP-bus.

STM-1 STM-1
U5-U26 uU1l-U4
F2, F3, K3 F2, F3, K3 NU5,NU6 NU3,NU4
D4-D12 F1,D1-D3
Sn
p—
HDLC HDLC VC-2: Rn
VC-12: Rn
— T
. TSn — ™~ ASIC-interface
DXX Management Unit _Ma_nagemenl DXX Management Applications
Network Router | Applications \Network Router (ASIC-interface
(Main processor) _— processor)
i ;VTP T i ;VTP GMU unit
‘ ‘ VTP BUS
64 M X-BUS
nl nT VTP LC
: : —— CBUS
HDLC VTP . .
TSn : il J47~43L_;_4 ! : <t eak
: /\\DXX Management . sce
1 . Network Router ' .
/ . - . .
P12 DXX Management 1 I 1 ’\éouter 96k .
—r Nfﬂ”irk Router ' Unit Management '
\ / ' Applications '
o AW Unit Management scPmodue ' [ome
Applications Management
‘ GMH unit SCU unit Applications
‘IFl ‘ IF2
AOFO0065A.WMF

Fig. 125: Management Communication in a DXX Node with GMU or GMU-M
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6.14.2.15 Node Requirements

For ingtallation of GMU and GMU-M into a Basic, Midi or a Cluster Node, hardware and software of
other DXX units must have the following or later version.

SCU Node control unit equipped with

— SCZ 280, SCU 210 software module, V8.3

— SCP 211 (HDLC-4CH) Control Channel Expansion Module, V3.0
— SCZ 281, SCP 211 software module, V3.0

In aBasic Node SXU-A or SXU-B Cross-connect unit equipped with

— SXZ 282, SXU software module V6.6
In a Cluster Node SXU-C Cross-connect unit equipped with

—  SXZ 289, SXU-C software module V2.7
In a Cluster Node CXU-M Master cross-connect unit equipped with

— SXZ 288, CXU-M software module, V2.7
NMSrelease 9.0 isrequired.

GMU-M and GMU are shown as GMU unitsinthe NMS. In other words, GMU-M in anodeisshown as
GMU unit and the unit software can be used to identify the unit to be GMU-M unit.
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6.14.3 Interface M odulesfor GMU and GM U-M units

6.14.3.1 General
The interface modules available for GMU and GMU-M units:
— STM-1-SH-13
— STM-1-LH-13
— STM-1-E
— SYN-34-E

GMU and GMU-M can be furnished with one or two interface modules. Every module contains one
standard interface. GMU and GMU-M must be removed from the subrack for insertion or removal of an
interface module.

Mode Number of interface modules

™ 1

TM1+1 2

ADM 2

Name Module Code Function Pcs./ GMU
STM-1-SH-13 ODH 451 Optical STM-1 interface module (S-1.1) 0..2
STM-1-LH-13 ODH 454 Optical STM-1 interface module (L-1.1) 0..2
STM-1-E GDH 455 Electrical STM-1 module 0..2
SYN-34-E GDH 456 Electrical S34M interface module 0..2

Every interface module contains the following main blocks:

1. Optical/electrical interface

2. Clock recovery
3. STM-1 and VC4 or S34M termination
4. Transmit clock multiplication

Power Supply Module

M odule Code Function Pcs./ GMU
PDF 452 Power supply module 48 V 0.1
PDF458 Power supply module 24 V 0.1

PDF 452 isthe DC/DC conversion module for battery voltage of 48 V (30 to 60 V). Output voltages are
33V,5V,12Vand-12V.

PDF458, aDC/DC conversion moduleisintended for battery voltage of 24V (19 to 32V). Output voltages

areasin PDF452.
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6.14.4 Faults

6.14.4.1 Terminology

The following acronyms will be used in the tables below:

PMA = Prompt Maintenance Alarm
DMA = Deferred Maintenance Alarm
MEI = Maintenance Event Information

S=Service Alarm
R =Red aarm LED
Y =Ydlow alarm LED

RxAIS = AlSinsertion to Rx signal

RDI = Remote Defect Indicator

MFrFEA = Multiframe level far-end alarm (FRO/T S16/Bit6)

6.14.4.2 GMU and GMU-M Faultsand Actions

Common Logic Faults (Block CommuUnit)

Fault Condition

Status

LED

Rx signal

Tx signal

Note

"Reset (GMZ460) or (GMZ461)"
There hasbeen aunit reset (detected always after
the power-up of the unit).

PMA, S

Busif off

Off

"VB1: +5V (BUSL) "

The voltageis below the threshold limit (about
4.6 V depending on the calibration and the A/D
resolution).

PMA

"Power +12 V"

The voltage is below the threshold limit (about
11.3 V depending on the calibration and the A/D
resolution).

PMA

"Power -12 V"

The voltage is above the threshold limit (about -
11.3 V depending on the calibration and the A/D
resolution).

PMA

"Power +3.3 V (GMZ460) "
Thevoltageisabovethethreshold limit (limit de-
pends on the calibration and the A/D resolution).

PMA

"Protected bus voltages'

Protected bus voltages are above the threshold
limit (limit depends on the calibration and the
A/D resolution).

PMA

CPU memory faults

(There are separate fault for GMZ460 and
GMZ461)

RAM fault

EPROM fault

FLASH faults

PMA, S

Incompatible EPROM/FLASH SW

PMA, S

Check sum err in downloaded SW

PMA, S

"SW unpredicted"
This fault condition should never occur (or not
yet supported).

PMA, S

"Missing Settings'
One of the setting structures has been corrupted
in the non-volatile memory.

PMA, S

“ Settings corrupted”
Functional settings of GMU are corrupted

PMA

270




-
ERICSSON 2

Ericsson Radio Access AB
6/1551-ZAE901 17 Rev D

INTERFACE UNITS

1999-02-23 GMU AND GMU-M SDH INTERFACE UNIT

DXX NODE TECHNICAL DESCRIPTION

Common Logic Faults (Block CommuUnit)

Fault Condition Status

LED

Rx signal

Tx signal

Note

"CRC err.LAC RAM 1/2/3/4" PMA, S
CRC error detected at one of the ASIC’sram
memories.

"Start permission denied"” PMA, S
Most likely the unit does not belong to the node
configuration.

Bus IF off

the payload

Idle patternin

"System clock missing" PMA, S
19.44 MHz clock of the GMU is missing.

"Node clock missing" PMA, S
16.896 MHz node clock missing. A typical rea-
son for thisfault isthat SXU ismissing.

"F/MSY NC problem in X-bus" PMA, S
The fault isactivated if X-bus synchronization
pulse transmitted by the SXU ismissing. A typi-
cal reason for thisfault isthat SXU ismissing. If
only one GMU unit has this fault although there
are other GMU unitsin the subrack then the fault
ismost likely in the GMU unit.

"16/20MHz clks not locked" DMA
19.44 MHz of the GMU clock not locked with
16.896 MHz clock of the node.

"Backup unit (SCP) fault" PMA
Extended backup unit not responding.
Probably it ismissing or not in inventory.

"Osc. phase transient suppression fail” MEI
Tx phase transient over limits.

"Clk. freg. outside of holdover range" DMA
Node clock cannot be measured by the GMU for
the holdover mode.

"IA alarm from |A mon" PMA, S
The | A addresses do not work correctly.

“ Improper control unit” PMA
GMU-M does not work in a Cluster Node

Bus IF off

the payload

Idle patternin

“Hdlc/x-busin same TS’ DMA

Thefault isactivated if the HDLC control chan-

Bd bit(s) are also used by the cross-connection
us.

The HDLC control channel islocated to a cross-

connect TS. Control channel data overdrives

cross-connection data.

“ No extended backup unit address’ PMA
Control unit returns no address of the extended
backup unit.

Capacity of the extended backup unit may have
rin ot (esneci allv when not 1195na the SCP 1nit)

a Fault message (with delta event) appears when the unit starts to operate.

b Rx signal action depends on the status of each TTP.

Neighbour Node M onitoring Faults (Block NNM 1, NNM 2)

Fault Condition

Status

LED

Rx signal

Tx signal

"No response (NNM) "

The control channel of theinterface isused and the neighbour
node supervision option of the interfaceis on and no NNM
(Neighbour Node Monitoring) message has been received
from the interface within 8 seconds.

PMA, S

R

"Wrong idin NNM msg"

The control channel of theinterface isused and the neighbour
supervision option of theinterfaceison and thereceived NNM
message contains unexpected neighbour identification data.

PMA,S
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Neighbour Node M onitoring Faults (Block NNM 1, NNM 2)

Fault Condition Status LED Rx signal Tx signal
"Own NNM msg received"” PMA, S R - -

The control channel of theinterface isused and the neighbour

supervision option of theinterfaceison and thereceived NNM

message contains same identification data asthe NNM mes-

sage sent to the interface.

Interface M odule Faults (Block IFM OD-1, IFM OD-2)

Fault Condition Status LED Rx signal Tx signal
"If module missing" PMA,S R - -
The interface module defined in the settingsis missing.

"Incorr. if. module" PMA,S R - -
Thereisa conflict between the installed module and the set-

tings.

"L O transmitt clk" PMA,S R - -
Loss of the 155.52 MHz transmit clock when using STM-1in-

terface module.

"L O ph. locking for 68.368MHz (34M) " PMA, S R - -
Loss of phaselocking for 68.368M Hz when using S34M inter-

face module. The 34.368 MHz transmit clock cannot be gener-

ated.

EEPROM faults PMA, S R - -
"Tx power limit exceeded" DMA R - -
Transmit power of the optical interface module exceedsits

limit.

GMZ460/GM 2461 Faults (Block SW-GM 2460, SW-GM Z461)

Fault Condition Status LED Rx signal Tx signal
"Chsum err in dnl program" PMA, S R - -
The downloaded software has been corrupted.

"Incomp.SW (GMZ460:eprom/flash) " PMA, S R - -
The fault isactivated if there is downloaded softwarein flash

but the revision iswrong

(for example if EPROM SW isr5.5 and downloaded SW is

r6.1).

"Setup data mismatch (between units) " PMA R - -
Information stored to setup is self-contradictory.

"Initialization error " PMA, S R - -
Initialication of application SW unsuccessful (after the power-

up of the unit).

Electrical STM 1 IFVIF2 Faults (Block STMIF2-eSPITTP, STMIF2-eSPITTP)
Fault Condition Status LED Rx signal Tx signal
"Faults masked" MEI Y - -
Thefault is activated when interface Fault mask setting ison
"LOS" PMA, S R RxAIS -
Lossof signal.

Loss of signal defect is declared when a supervised signal

hasn't had any transitions for a period of time or the signal in-

dicating degradation of level in received signal is activated.

"ES Equipment loop" MEI, S Y - -
ESloopisactive.

Electrical section TX to RX loop activate.

Optical STM1I1F1/IF2 Faults (Block STMIF2-0SPITTP, STMIF2-0SPITTP)

Fault Condition Status LED Rx signal Tx signal
"Faults masked" MEI Y - -
Thefault is activated when interface Fault mask setting ison
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Optical STM 1 IF1/IF2 Faults (Block STMIF2-0SPITTP, STMIF2-0SPITTP)

Fault Condition

Status

LED

Rx signal

Tx signal

"LOS"

Lossof signal.

Loss of signal defect is declared when a supervised signal
hasn't had any transitions for a period of time or the signal in-
dicating degradation of level in received signal is activated.

PMA, S

R

RxAIS

"OS Equipment loop"
OSloopisactive.

MEI,S

Electrical 34M IF1/IF2 Faults (Block 34MI1F1eSPITTP, 34MI1F2eSPITTP)

Fault Condition

Status

LED

Rx signal

Tx signal

"Faults masked"

MEI

Y

"LOS"

PMA, S

R

RxAIS

"E34M Equipment loop"
E34M loop is active.

MEI, S

Y

RSTTP STM1I1FVIF2 Faults (Block STMIF1rsTTP, STMIF2rsTTP)

Fault Condition

Status

LED

Rx signal

Tx signal

"Faults masked"
The fault is activated when interface Fault mask setting ison

MEI

Y

S
Server signal fail.

Defect in above layer set SSF to below layer (example defect
in regeration section set SSF active in multiplex section).

PMA, S

RxAIS

"LOF"

See CCITT G.706 Loss of frame alignment.

Loss of frame. Frame alignment is done according to require-
ments presented in DE/TM-1015-1 and G.783.

PMA, S

RxAIS

"TIM"
Received trace identifier does not match with expected one, if
attribute timaAisEnabled is enabled..

PMA, S

RxAIS

"TIM"
Received trace identifier does not match with expected one, if
attribute timaAisEnabled is disabled..

MEI

"DEG"

Signal degrade.

Once every second, block errors shall be compared with limit
value. If errors count S limit the one second shall be declared
BAD, otherwiseit shall be declared GOOD.

The Signal Degrade defect (ADEG) shall be detected if M con-
secutive BAD seconds have occurred.

The Signal Degrade defect (ADEG) shall be cleared if M con-
secutive GOOD seconds have occurred.

M value range 2%49.

DMA

"UNAVAIL"
Performance monitoring unavailable state (G.774.01).

DMA

"QOS"
Quality of signal. 24 hours period.

At least oneof SES, BBE or ESlimit exceeded. Cleared when
period changes.

DMA

"QOSTR"

Quality of signal. 15 minutes period.

At least one of limits ES, BBE , SES has been exceeded.
Cleared when found a period where none of the ES, BBE or
SES limits has been exceeded.

Note that ES and BBE have upper/lower limit so that upper
must be exeeded to get afault and lower isused asalimit when
fault iscleared

DMA

"RS Lineloop"
RSloop isactive.
Regeration section RX to TX loop activate.

MEI, S
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MSTTP STM1IF1/IF2 Faults (Block STMIFImSTTP, STMIF2msTTP)

Fault Condition Status LED Rx signal Tx signal
" Faults masked " MEI Y - -
"SSF" PMA, S R RxAIS RDI
"AlS" MEI, S Y RxAIS RDI
Alarm indication signal. In S34M interface Al S defect isde-

tected according to DE/TM-01015-2-1.

"DEG" DMA R - -
"RDI" MEI Y - -
Remote defect indicator

5 consecutive equal new values of the RxRDI.

"UNAVAIL" DMA - -
"QOSs" DMA - -
"QOSTR" DMA - -
"MS Lineloop" MEI, S Y - -
MS loop isactive.
VCATTP STM1I1F1/IF2 Faults (Block STMIF1vcATTP, STMIF2vcATTP)

Fault Condition Status LED Rx signal Tx signal
" Faults masked " MEI Y - -
"SSF" PMA, S R RxAIS RDI
"SLM" PMA. S R RxAIS RDI
Signal label mismatch.

Received signal label not valid.

"UNEQ" PMA. S R RxAIS RDI
Received signal label at UNEQ state.

"TIM" PMA, S R RxAIS -
Received trace identifier does not match with expected one, if

attribute timaAisEnabled is enabled..

"TIM" MEI Y - -
Received trace identifier does not match with expected one, if

attribute timaAisEnabled is disabled..

"DEG" DMA - -
"RDI" MEI Y - -
"UNAVAIL" DMA - -
"QOSs" DMA - -
"QOSTR" DMA - -
"LOM" PMA, S R RxAIS -

L oss of multiframe alignment.

The multiframe indication byte H4 isinterpreted according to

ITU-T G.783 recommendations

"$AD Lineloop" MEI, S Y - -
SAD loop isactive.
PS3ATTP IFVIF2 Faults (Block 34M I F1-psTTP, 34M 1 F2-psTTP)

Fault Condition Status LED Rx signal Tx signal
" Faults masked " MEI Y - -
"SSF" PMA, S R RXxAIS RDI
"LOF" PMA, S R RxAIS RDI
"SLM". PMA. S R RxAIS RDI
"UNEQ" PMA. S R RxAIS RDI
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PS34TTP IFVIF2 Faults (Block 34M I F1-pSTTP, 3d4M I F2-psTTP)

Vc2 loop to lineis active.

Fault Condition Status LED Rx signal Tx signal
"TIM" PMA, S R RXxAIS -
Received trace identifier does not match with expected one, if
attribute timaAisEnabled is enabled..
"TIM" MEI Y - -
Received trace identifier does not match with expected one, if
attribute timaAisEnabled is disabled..
"DEG" DMA R - -
"RDI" MEI Y - -
"UNAVAIL" DMA - -
"QOSs" DMA - -
"QOSTR" DMA - -
"LOM" PMA, S RxAIS -
"PS34M Lineloop" MEI, S Y - -
PS34M loop is active.

VC2TTP 1¥ 42 Faults (Block VC2-1 .. VC2-42)
Fault Condition Status LED Rx signal Tx signal
" Faults masked " MEI Y - -
"SSF" PMA, S R RxAIS RDI
"SLM" PMA, S R RxAIS RDI
"UNEQ" PMA, S R RxAIS RDI
"TIM" PMA, S R RxAIS -
Received trace identifier does not match with expected one, if
attribute timaAisEnabled is enabled..
“TIM" MEI Y - -
Received trace identifier does not match with expected one, if
attribute timaAisEnabled is disabled..
"DEG" DMA R - -
"RDI" MEI Y - -
"UNAVAIL" DMA - -
"QOSs" DMA - -
"QOSTR" DMA - -
"MRDI groupA " MEI, S Y - -
When three consecutive equal new values of RXFEA isre-
ceived it is accepted to the ACFEA.
Multiframe remote defect indicator in signalling group A.
Note: Same fault to groups B and C also available.
"MLOF groupA " PMA, S R RxAIS MFrFEA
Themultiframealignment islost when two consecutive wrong SigTS
FSW valuesor all ‘0" multiframeisfound. The next signalling
byte with four zerosin bits 1..4 is considered to be the correct
FSW. Toavoid afalsealingment it isrequired that the previous
signalling bytewasnot all ‘0’.
Multiframe loss of framein signalling group A.
Note: Same fault to groups B and C also available.
"MAIS groupA" MEI, S Y RxAIS MFrFEA
Multiframe Alarm indication signal in signalling group A. SigTS
Thesignalling Al Sisdetected when one signalling multiframe
isall ‘1’ or containsonly one‘0’.
Note: Same fault to groups B and C also available.
"Vc2 loop" MEI, S Y - -
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VCI12TTP 1...126 Faults (Block VC12-1...VC12-126)

Fault Condition Status LED Rx signal Tx signal
" Faults masked " MEI Y - -

"SSF" PMA, S R RxAIS RDI
"SLM" PMA, S R RxAIS RDI
"UNEQ" PMA, S R RxAIS RDI
"TIM" PMA, S R RxAIS -
Received trace identifier does not match with expected one, if

attribute timaAisEnabled is enabled..

"TIM" MEI Y - -
Received trace identifier does not match with expected one, if

attribute timaAisEnabled is disabled..

"DEG" DMA R - -

"RDI" MEI Y - -
"UNAVAIL" DMA - -

"QOSs" DMA - -
"QOSTR" DMA - -

"MRDI " MEI, S Y - -
"MLOF" PMA, S RxAIS MFrFEA

SigTS
"MAIS' MEIS Y RxAIS MFrFEA
SigTS

"Vcl2 loop" MEI, S Y - -

Vcl2 loop tolineisactive.
AUACTP STM1I1FUIF2 Faults (Block STMIF1-au4CTP, STMIF2-au4CTP)

Fault Condition Status LED Rx signal Tx signal
" Faults masked " MEI Y - -

"AlS" MEI, S Y RxAIS -

"LOP" PMA, S R RxAIS -

Loss of pointer.

IgseiU/TU-poi nter isinterpreted according to ETS| DE/TM-
TU2CTP STM1I1FYIF2 Faults (Block tul2CTP-1 .. tul2CTP-126)

Fault Condition Status LED Rx signal Tx signal
" Faults masked " MEI Y - -

"AlS" MEI, S Y RxAIS -

"LOP" PMA.S R RxAIS -
TU12CTP STM1IFLVIF2 Faults (Block tul2CTP-1 .. tul2CTP-126)

Fault Condition Status LED Rx signal Tx signal
" Faults masked " MEI Y - -

"AlS" MEI, S Y RxAIS -

"LOP" PMA.S R RxAIS -
PROTECTED TTP (M S OR PS34M) Faults (Block M SP-1)

Fault Condition Status LED Rx signal Tx signal
" Faults masked " MEI Y - -
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PROTECTED TTP (MS OR PS34M) Faults (Block M SP-1)

Failure of protocol when using MS 1+1 protection:
-Protection switching time not within 50 ms.
-Request active, but no answer from far end.

- Oneendisin 1+1 mode and the other in 1:1.

Fault Condition Status LED Rx signal Tx signal
"UNAVAIL" DMA - -

"QOSs" DMA - -
"QOSTR" DMA - -
PROTECTION GROUP (MS OR PS34M) Faults (Block M SPG-1)

Fault Condition Status LED Rx signal Tx signal
"Group Failed" PM, ,S R - -

Both working and protecting channels failed when using MS

1+1 or SNC protection.

"Group DEG" DMA R - -

Block errorsindicated read from MS/PS34M 1+1 protected

TTP.

"SSF (working) " DMA R - -
Protected channel hasa seriousfault (MS/PS34M 1+1 or SNC

protection).

"SSF (protecting) " DMA R - -
Protecting channel hasa seriousfault (MS/PS34M 1+1 or SNC

protection).

"FOP" DMA R - -

SNC PROTECTION GROUP (MS OR PS34M)

Faults (Block SNCG-1 .. SNCG-32)

Fault Condition Status LED Rx signal Tx signal
"Group Failed" PMA, S R - -
"SSF (working) " (MS/PS34M 1+1 or SNC protection). DMA R - -
"SSF (protecting) " DMA R - -
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6.14.5 GM U Front Panel

GMU and GMU-M front panel containstwo leds, red and yellow indicating PMA and MEI alarms. There
isalso optical SC connectors for the STM-1 ports or electrical SMB connectors for STM-1/S34M ports.

o] o

GMU/
—  GMU-M

LED, RED
O/O LED, YELLOW

STM-1-SH-13 IF MODULE

Optical autput
SC- or FC-type optical
connector

Optical nput
SC- or FC-type optical
connector

STM-1-LH-13 IF MODUL

Optical autput
SC- or FC-type optical
connector

Optical input
SC- or FC-type optical
connector

AOMO075A.WMF

Fig. 126: Front panel for GMU and GMU-M with STM-1-SH-13 and STM-1-LH-13
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’ GMuU/
—  GMU-M
LED, RED
O O LED, YELLOW
STM-1-E IF MODULE
@ SBM connector: 75 ohm ouput
@ SBM connector: 75 ohm input
PR SYN34-E IF MODULE
@ SBM connector: 75 ohm output
@ SBM connector: 75 ohm input
—/3

AOMO076A.WMF

Fig. 127: Front panel for GMU and GMU-M with STM-1-E and SYN34-E interface module
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6.14.6 Technical Specifications
GMU and GMU-M have three operating modes

—  terminal multiplexer (TM)
— terminal multiplexer with MS 1+1 protection (TM1+1)
— add-drop-multiplexer (ADM)

Trunk Interfaces

—  STM-1electrical, G.703

— STM-1 optical short-haul, G.957 (S-1.1)
— STM-1 optical long-haul, G.957 (L-1.1)
— 34 Mbit/s electrical, G.703

STM-1 Electrical Interface

Bit rate 155.52 Mbit/s

Input tolerance +20ppm

Code CMI

Nominal impedance 75 ohm

Pulse shape G.703 figures 24 and 25
Maximum input attenuation 12.7 dB at 77.76 MHz (&)
Jitter tolerance G.82584.1

Connector type SMB (unbalanced 75 Ohm)

STM-1 Optical Interface Short-Haul (S-1.1)

Bit rate 155.52 Mbit/s

Input tolerance +20ppm

Code NRZ

Pulse shape G. 957 fig. 2

Transmission path Standard single-mode fibre (G.652 , G.957)
Optical transmitter LASER multi-longitudinal mode transmitter
Operating wavelength range 1261...1360 nm

Maximum spectral RMS width 7.7 nm

Mean launched power

-minimum -15dBm
-maximum -8dBm
Minimum extinction ratio 8.2dB
Optical receiver PIN-diode
Receiver sensitivity (BER 1E-10) -28 dBm
Receiver overload -8dBm
Connector type SC
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STM-1 Optical Interface Long-Haul (L-1.1)

Bit rate

Input tolerance

Code

Pulse shape

Transmission path

Optical transmitter

Operating wavelength range
Maximum spectral RMS width
Mean launched power
-minimum

-maximum

Minimum extinction ratio
Optical receiver

Receiver sensitivity (BER 1E-10)
Receiver overload

Connector type

S34M Electrical Interface

Bit rate

Input tolerance
Code

Nominal impedance
Pulse shape

Jitter tolerance
Connector type

Frame structure

Matrix 4/1

Matrix type

Cross connection level

Connection types

Connection capacity

Delay

155.52 Mbit/s

+20ppm

NRZ

G. 957 fig. 2

Standard single-mode fibre (G.652,G.957)
LASER multi-longitudinal mode transmitter
1280...1335nm

4nm

-5dBm
0dBm
10dB
PIN-diode
-34 dBm
-10 dBm
SC

34.368 Mbit/s

+20ppm

HDB3

75 ohm

G.703 figure 17
G.8238311

SMB (unbalanced 75 Ohm)
G.832

4-port

T-S, strictly non blocking
VC-2,VC-12
unidirectional
bi-directional

loop

4 x STM-1 port equivalent (two trunk ports, atributary port and a
monitoring port)

VC-12 from STM1 port to STM1 port less than 50 I
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Termination and Mapping

Frame structures

Trail termination

Mapping

SOH access

Concatenation

Other Characteristics
Clock generator
Clock source
Line protection
Power supply

Power consumption
Unit size

Unit width

STM-1, G.707

34 Mbit/s, G.832

VC-4 (east and west)

P31s(G.832) (east and west)
VC-2x10

VC-2-mc (m=2...10)

VC-12 x 32

VC-12-mc (m=2...32)

n x 64 khit/s byte synchronous floating

most SOH channels can be cross connected and accessed from other
DXX interface units.

virtual concatenation of VC-2 and VC-12

Short term asin G.813
Long Term accuracy +4.6 ppm

STM-1, 2048 khit/s, 2048 kHz
Linear Multiplex Section 1+1
Subnetwork Connection Non-intrusive 1+1 for VC-2, VC-12

48 V DC with PDF452
24V DC with PDF458

25W
76 x 160 x 233 mm (w x d x h)
15T
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6.14.6.1 Relevant SDH Standards

ETSI Standards:
ETS300 147
ETS300 417-1-1

DE/TM-1015

DE/TM-3017

DE/TM-3042

SDH multiplexing structure, Jan 1995

Generic functional requirementsfor SDH transmission eguipment

Generic processes and performance, Feb. 1995

Generic functional requirements for SDH transmission egui pment

part 2 Physical section layer functions, March 95

part 3 STM-N regenerator and multiplex section layer functions, May 95

part 4 SDH path layer functions, June 95

part 6 Synchronization distribution layer functions, June 95

Generic requirements for synchronous networks

Part 1 Definitions of synchronization terminology, Oct. 94

Part 2 Synchronization network architecture, Mar 95

Part 3 The control of jitter and wander within synchronization networks, Sep. 95
Part 5 Timing characteristics of dave clocks suitable for operation in SDH eg., May 95

SDH Network Protection Schemes: APS Protocols and operation, Aug. 95

ETSI Technical Reports
DTR/TM-3025 SDH Network Protection Schemes: Types and characteristics, Sep. 95

ITU-T recommendations

G.703
G.707
G.775

G.781
G.782
G.783
G.803
G.81s(813)

G.825

G.826

G.832
G.841

Physical/electrical characteristics of hierarchical digital interfaces, 91
Network node interface for the SDH, Oct. 95

Lossof signal (LOS) and Alarm Indication Signal (AlS) defect detection and clearance criteria, Oct.
93

Structure of recommendations for SDH, Jan 94

Types and general characteristics of SDH equipment, Jan 94
Characteristics of SDH equipment functional blocks, Jan 94
Architectures of transport networks based on the SDH, Mar 93

Timing requirementsat the outputs of slave clocks suitablefor SDH operation oninternational digital
links, July 95

The control of jitter and wander within digital networkswhich are based on the SDH hierarchy, Mar
93

Error performance parameters and objectives for international constant bit rate digital paths at or
above the primary rate, Nov. 93

Transport of SDH elements on PDH networks, Nov. 94

Types and characteristics of SDH protection architectures, May 95
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6.15ISD-LT/ISD-NT Transparent Basic Rate | SDN U-Interface Unit

6.15.1 General

ISD-LT and ISD-NT are 10-T wideinterface unitsin a DXX node. The units give a possibility to usethe
DXX network asso called “transparent” link inathird party ISDN network. Oneunit holdsfour 160 kbit/s
bit rate U-interfaces for connecting ISDN NT1 or DXX STU-160 network terminating unitsto the DXX
network.

ThelSD-LT unit consistsof a 10T UBU base unit, aunit power supply module, an I1SD-LT power supply
module, an LT-type ISDN transparent module and a Baseband 160 kbit/s module.

TheISD-NT unit consists of a 10T UBU base unit, unit power supply module, an NT-type ISDN
transparent module and a Baseband 160 kbit/s module.

The U-interface bit rate is 160 kbit/s where the user bit rate is 144 kbit/s (2B+D channels). The cross-
connection within the DXX network can be donein a2 Mbit frame. All datain a 160 kbit frameis
transferred through the DXX network. 2B+D channelsaretransferred transparently and the overhead bits
of the frame are transferred “ semitransparently” inside a proprietary 8 kbit/s C-channel.

The cross-connect capacity of interface depends on the interface mode. In the ISD-NT unit it is always
152 kbit/s. Inan ISD-LT unit it is 152 kbit/sin TE mode and 136 khit/sin DXX mode.

4 X U-IF
160 kbit/s

4 x U-IF ISDN

160 kbit/s NT1
DXX Network /

ISDN s | o
exchance

Cross-connection

TT—a  I1soN
NTL

\ ISDN

NT1

AOF0098A.WMF

Fig. 128: 1SD unit application in ISDN network
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6.15.2 Operation of | SD-LT/ISD-NT Interface Unit

6.15.2.1 Mechanical Design

The mechanical design of the UBU base unit is based on standard DX X system mechanics. The unit can
occupy any card sot in the subrack; however, general recommendationsfor subrack equipping should be
followed.

° L

ISD-LT 5 L

[o}e] P

D

D IF1 F

P

(0]

w

e

e :
UBUbase unit, s |

ISD module and u

IUM module p
P

D IF3 '

y

m

(0]

d

B IF4 N

e
Gl () |

o I

AOMO041A.WMF

Fig. 129: I1SD-LT/ISD-NT Mechanical Structure

The unit front panel houses alarm LEDs and four 8-pin modular user interface connectors.

There are two modul e locations on the UBU, theleft onein an 1SD unit isfor an I SD transparent module
and theright oneisfor an lUM interface module. The | SD moduleis physically and functionally between
the base unit and the [UM module.

Theunit isconnected to the DXX subrack X-busthrough connectors at the rear edge of the card. The bus
supplies the operating voltage to the unit power supply aswell as the signals for the internal subrack
control bus and for the data transmission processing.
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6.15.2.2 Functional Structure

UM
X-BUS <:> FFUS INTERFACE

MODULE

C-BUS ¢ > UNIT CONTROLLER

BATTERY
BUS — POW +5V, +12V, -10V

AOF0027A.WMF

Fig. 130: Functional Structure of IUM-5T

The main functional blocks of the UBU unit include a power supply, a processor with its peripheral
circuits, various interfaces for the interface module and an X-bus interface.

The power supply generates operating voltages required in the unit from the battery voltage it receives
from the X-bus. The operating voltages are monitored and functional disturbance activates a fault

message.

The processor with its peripheral circuits controls and monitors the functions of the unit. Information
related to the control and monitoring istransmitted on an internal control bus of the subrack. Through this
control busthe unit can communicate with other unitsin the subrack. The processor may generate HDLC
messages and process HDL C messages received from channels located on the interface module.

The interface module converts physical interface signals to/from signals designed for the unit's digital
circuits.

The transmit buffers of the channels are used to store data received from the cross-connect via the X-bus
which means that there is always a time sot available for transmit by the Tx-frame block. The transmit
buffers also synchronize the phase of the transmitted data with the phase of the X-bus.

Thereceiving buffers of the channel s storeincoming data so that required time slots are always available
to the cross-connect unit.

Most of the blocks between the interface connector and the DX X bus are realized with CIF ASIC.

The X-bus interface adapts the bus to the unit. It transfers signals from the bus to the channels, timing
signalsand control information to the unit, and correspondingly transfers data and monitoring information
from the channelsto the X-bus. The businterface preventsthe unit frominterfering with the busfunctions
when the unit isinserted into the subrack dot, or when it isremoved from the subrack, and also if the unit
fails.
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6.15.2.3 Block Diagram

PIGGY-BACK INTERFACE CIFASIC
CONNECTOR
DR1
TXD . - _
”
BUFF DR2
—_—
BAD
< D S—
T~
DATA
IF.
RXD RX < T
< D S—
BUFF
_ CB8M,C2M,A2M,G2MN, FSYN2M,MSYN2M TIMING
INTERFACE
C16M
FSYN
_ C16M SYNC &———
IF. MSYN
DU S —
DD,DCL,FSC
IOM-2
BUS VTPCE
AVA
VTP VTP TPDA
HDLC PCM CONT. IF.
A CONT. CONT. N USSEL
A\ N
AID-
CONV.
\ 4
MICRO
PROC.
PDF
A s
\|, ,+\ \|/ POWER
<M MODULE UBAT
~
-10V
RAM EPROM FLASH <
AOF0026A.WMF

Fig. 131: Block Diagram of Base Unit
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6.15.2.4 Power Supply

The base unit and modulesreceive their operating voltage from the power supply module PDF 488. This
module can be replaced as awhole and is plugged into the unit with connectors. The moduleisfixed with
screwsin the place reserved for it on the unit. The battery voltage which is used as supply voltage for the
power supply module is connected from the DXX-bus through the bus connector. The module provides
operating voltages+5V, +12V and -10V. The modul e receives also a+5V busvoltage which during start-
up conditionsis supplied to the interface circuits connected to the bus. The operating voltage +5V of the
unit is monitored with a reset-circuit, and low operating voltage resultsin unit reset. All operating
voltages as well asthe +5V bus voltage are monitored by measuring them with an A/D-converter. An
alarm isgenerated if a voltage exceedsits limits.

ThelSD-LT unit includes also the PDF 524 power supply module which generates the voltage of -130V
for ISD-LT module. Thisvoltageisseparated from logic ground and isregul ated dropped down in module
separately forto each interface to the level controlled by NMS.

PDF 524 Power Supply module

A DC/DC unit power supply module PDF524 provides the voltages of -130V and +5V for interfaces on
interfacemodule 1SD494 in ISD-LT unit. The power supply module getsthe DXX battery voltage viathe
base unit and converts the output voltages for the module.

The output voltages are separated from input and logic ground. The nominal DC input voltage is 48V,
24V input is not supported.

6.15.2.5 Unit Controller

The unit is controlled with an 80C188 microprocessor. The program is stored on the board in an
interchangeable EPROM memory. Part of the application programs are stored in a non-volatile FLASH
memory, thus enabling the update of these programs without removing the unit from its operating
environment. A non-volatile memory is also used to store the unit's operating parameters and the unit
number so that in case of power interruption, the unit is automatically reset to the conditions prevailing
prior to the interruption without specific parameterization. The RAM memory of the processor operates
as aworking storage containing e.g. error counters and data buffers for the HDLC links.

6.15.2.6 Control Bus

The unit communicates with other unitsin the subrack via the subrack control bus. Each unit position in
the subrack has an individual addresswhich isregistered by the unit when it isinserted into the subrack.
This address identifies the unit during communication. The unit settings can be changed through the
control buswith the aid of a service computer connected to the SCU unit. The units are also monitored
and fault data is collected through the control bus. Each unit can transmit messages on the control bus
whenever there isno other traffic on the bus. When a unit istransmitting, it sendsa clock signal and data
to the bus. The unit uses the same lines to receive messages from other units. The control busis secured
by having a double bus, the duplication controlled by the SCU unit.
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6.15.2.7 A/D-Converter
The unit includes a multi-channel analogue-to-digital converter (A/D) which monitors the operating
voltages as well asthe control voltages from the interface module connector. The control voltageis
application-dependent.

6.15.2.8 X-busInterface
The main signals of the X-bus interface are:

Signal Signal description

Cl6M Internal timing signal for the node

FSYN, MSYN Frame and multiframe alignment signals

DR10- 17 8-hit-wide data bus UBU towards SXU

DR20 - 27 8-hit-wide duplicate of the data bus UBU towards SXU
TO-7 8-bit-wide data bus SXU towards UBU

BADO-7 8-bit-wide addressing bus SXU to UBU

The X-businterface transmits and receives one byte of data each time an interface of the unit isaddressed
by the BADO - 7 bus. For each 125- irs bus frame the interface can be addressed one or more times
depending on the XB capacity (N x 64 kbit/s). A channel below bit rate 64 kbit/sis transferred between
the UBU and the cross-connection unit SXU using one byte per frame (64 kbit/s) and utilizing oneor more
of the 8-data bits, 8 khit/s each, of the byte. The SXU maps only the used bits to the connection.

The bus functions are monitored also by the interface units. When an interface is synchronized and the
corresponding cross-connection is made, the unit will activatethe |A Activity Missing alarmin case it
cannot receive its channel address from the bus. When a unit isinserted and connected to the subrack it
monitors the combined information formed by the bus clock and multiframe synchronization signal; if
thisinformation is missing, the unit will activate the Bus Sync Missing alarm. The Bus Sync Missing
alarm inhibits the missing channel address alarm.

Inthe DXX system the bus frame repetition frequency is always 8 kHz. Several consecutive bus frames
are combined into one bus multiframe. For instance, signalling is transmitted in a multiframe structure
containing 16 frames repeated at a frequency of 500 Hz.
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6.15.2.9 L oops

The operator can activate three loop types on a unit. Use of loopsisrelevant only inthe ISD-LT unitin
DXX mode. Theloops are:

— interface loop: data coming from the X-busislooped back on the module in a U interface chip
— equipment loop: data coming from the X-busislooped back on the base unit in a PCM controller

— line loop: data coming from the line via a module islooped back on the base unit in a PCM
controller

Each channel can be looped separately.

line equipment interface
loop loop loop
\ M - U-IF

XBUS PCM < > I0M-2 > U-IF = lines
: chip :
: PCM controller :

IUM-5T/10T

AOF0030A.WMF

Fig. 132: Loops on a Unit
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6.15.2.10 Performance Counters

The unit can support circuit performance monitoring separately for each interface. The performance
signal quality monitoring is according to G.821. Performance data is collected in three ways:

— The unit collectsthe G.821 data for 24-hour periods starting at 00:00 hours. The 24-hour datais
available during the next day for automatic transfer to the DXX performance database.

— If activated, the unit also cal culates performance data for 15-minute periods. If the signal
impairments during a 15-minute period exceed thelimit selected by the user, the dataistransferred
to the performance database.

— A third set of performance countersis available for the network operator. The operator can start
and terminate error monitoring at any time and gain performance data for periods that can be
selected from seconds to days or months. The results are shown as error counts and as G.821
parameters.

Error Counters
Using SW and HW counters the unit is typically able to count

— number of frame losses (frame from the interface side, C1)

— number of frame word errors (frame from the interface side, C1)
— number of CRC block errors

— buffer dips and adjustments

G.821 Statistics
The error counts are transformed into CCITT G.821 parameters (see Relevant Recommendations).

— total time (seconds)

— unavailable time (seconds)
— errored seconds

— severely errored seconds
— degraded minutes
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6.15.3 Modulesfor ISD-LT/ISD-NT Interface Unit

6.15.3.1 General

A PCM controller maps the PCM data coming from the X-busto an IOM-2 frame for interface module.
Each chip on the module handlesits own time slot in the IOM-2 frame. ThisIOM-2 busisfed through c-
channel controller circuit in ISD module before it goesto IUM module.

The processor bus is connected to piggy-back interface connectors. Through this busit is possible to
detect the module parameters stored in an EEPROM memory on the module.

An HDLC controller mapsthe HDL C data between a microprocessor interface and the IOM-2 bus. The
datais handled by the microprosessor and transferred through the control bus between the other units of
the subrack.

The Modulesfor ISD-LT/ISD-NT Interface Units:

— ISD
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6.15.4 Fault Conditionsin ISD-LT/ISD-NT Interface Units

6.15.4.1 Signal Description

The interface blockson the ISD unit are numbered from 1. The common partsare of block 0. The signals
and directions are identified as follows:

Ref. Point Signal Description
ull Input signal at the receive part of the interface
ul2 Output signal at the transmit part of the interface
C1 XB output signal towards the X-businterface
c2 XB input signal from the X-bus interface, net signal
X-BUS | gug |4 <]«
«—> - XB IE
27| e | [V

AOF0031A.WMF

Fig. 133: Naming of Signal Reference Points

The following table contains all faults that can be monitored in an ISD-LT/ISD-NT unit, aswell asthe

required reaction of the unit to each fault. The first number in parentheses after the fault condition name
isfor GPT (general problem type) and the second for SPT (specific problem type). In the LED column,

R or Y meansthat thered or yellow LED ison. Ul 2 refersto the signal that the unit transmits through the
interface; C1 refersto thesignal that the unit sendstowardsthe cross-connection busin the event of afault
(hyphen meansasnormal as possible). The actions determined in the UI2 and C1 columnsare carried out
by hardware; software intervention is not required.

The following acronyms will be used in the tables below:

PMA = Prompt Maintenance Alarm
DMA = Deferred Maintenance Alarm
MEI = Maintenance Event Information
S = Service Affecting Fault
R =red alarm led

Y =yellow alarm led
AlS = signal subgtituted by AIS
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Faultsin Block 0 Base Unit

Fault Condition Status LED ul2 C1
unpredicted fault (1,1) PMA R - -
software error (1,20) PMA R - -
reset (2,2) PMA, S R off off
setup structure corrupted (3,19) PMA, S R - -
power supply faults:

+5 V in subrack (4,3) PMA R - -
+5 V inunit (4,4) PMA R - -
+12 V inunit (4,5) PMA R - -
-10 V in unit (4,6) PMA R - -
RAM fault (5,11) PMA,S |[R - -
EPROM fault (5,12) PMA,S |[R - -
flash write error (5,13) PMA, S R - -
flash copy error (5,14) PMA, S R - -
flash erase error (5,15) PMA, S R - -
flash duplicate error (5,16) PMA, S R - -
flash shadow error (5,17) PMA, S R - -
flash checksum error (5,18) PMA, S R - -
missing module 1 (10,22) PMA, S R - -
missing module 2 (10,23) PMA, S R - off
conflict in module type 1 (10,24) PMA, S R - off
conflict in module type 2 (10,25) PMA, SR |R- - off
ASIC fault in base unit (32,30) PMA, S R - -
fault in XILINX1 (32,31) PMA,S |R off off
fault in XILINX2 (32,32) PMA, S R off off
é%rts ;)Jermission (i.e. cross-connection permission) denied by SXU PMA, S R - -
bus sync fault (38,7) PMA, S R AlS AlS
missing |A activity (40,33) PMA, S R AlIS AlS
software in flash incompatible PMA, S R - -
with EPROM (55,9)

checksum error in downloaded PMA, S R - -
software (55,10)

HW fault in base unit (62,34) PMA, S R - -
HW strapping conflict with SW (62,35) MEI R - -
HW fault in module 1 (62,36) PMA, S R - -
HW fault in module 2 (62,37) PMA, S R - -
setup conflict (69,38) DMA R - -
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Faultsin Blocks1to 4, U Interfaces

Fault Condition Status LED ul2 C1
loss of input signal (12,39) PMA, S R - AlS
bit error rate 10 (13,41) DMA R - -
CRC errorsfrom far-end (22,42) DMA Y - -
loops (27,46) MEI, S Y - -
unit test loop on (27,26) MEI, S Y - -
no response to neighbour node message (29,27) PMA,S R - AlS
own neighbour node message received (29,28) PMA,S R - AlS
unexpected neighbour node message (29,29) PMA,S R - AlS
input buffer dip (30,48) DMA R - -
unavailable state in terms of G.821 (48,51) PMA, S - - -
NTU power fault (57,53) PMA, S R - -
fault masks (58,54) MEI Y - -
performance event (60,55) DMA - - -
activation failure (56,57) PMA R - -
U interface power fault (57,58)
Faultsin Blocks5to 8 (the end-to-end monitoring over DXX network for [Fs 1to 4)
Fault Condition Status LED ul2 C1
bit error rate 10E-3 (13,41) DMA R - -
unavailable state by G.821 (48,51) PMA, S - - -
performance event (60,55) DMA - - -
out of frame (24,59) PMA, S R - -
fault masks (58,54) MEI Y - -
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6.15.5 Technical Specificationsfor 1SD-LT/ISD-NT Interface Unit

6.15.5.1 Normative General Standards

General features

Number of channels

4

Channel capacity availableto NTU ~ 2B+D + overhead, 160kbit/s, “ semitransparently through DXX Network”

user

Lineinterface

Linerate
Symbol rate
Signal encoding
Impedance
Line connection
Frame structure

Line monitoring in DXX mode

Line power feeding

Performance

160 kbit/s (2B + D)

80 kBaud

2B1Q

13BW

2-wire full duplex

ETR 080

1. Dying gasp monitoring

2. Carrier detection

3. Bit error rate (calculated from CRC)

Fivevoltage levels:
OFF, 60V, 68V, 95V, 100V, 110V
Max. feeding current is 25 mA

Exceeds ETSI ISDN U-interface (ETR 080 1993) performance regquirements for 2-pair 2B1Q-systems

line rate 160 kbit/s.

Max. cable attenuation
Max cable length

Diagnostics

Loops

Operation
Statistics

better than 40 dB at 40 kHz

about 8 km (0.5 mm/40 nF/km cable, no noise)
about 5 km (0.4 mm/46 nF cable, no noise)
(guidelines only: actual length depends on cable characteristics)

Interface-loop, dataislooped back to XBUS on interface module
Equipment loop, data islooped back to XBUS on base unit
Line loop, dataislooped back to line on base unit

Theuseof loopsareisrelevant generallybasically in ISD-LT DXX mode only
ETR080, G.960, G.961
G.821
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6.15.5.2 Power Requirements

DC Supply
Input voltage when

—  equipped with 48V PDF: 30...72 Vdc

Total power consumption
Input power (+20% tolerance included)

— ISD-LT: 11 W (without line load)
—  ISD-NT:56W

6.15.5.3 M echanics

Physical dimensions
Width: 50mm

Depth: 160 mm
Height: 244 mm

Weight: 900 g
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6.16 PM P Server Unit

6.16.1 General
) > oG
=g / : .
M=Master interface
S S=Slave interface
¥
Y
S S S
S
S

AOF0088A.WMF

Fig. 134: A Point-to-Multipoint Connection

6.16.1.1 PMP Data Circuitsin DXX Networks

A PMP circuit comprises one or several PMP servers and point-to-point subcircuits interconnecting the
PMP servers and tying slave and master interfaces to bridge ports. Whenever required, the PMP bridge
of aGCH or VCM unit may be activated, whereafter theunitiscalled aPM P Server. A PMP server holds
one and only one PMP data bridge with one master port and several dave ports. The master port is
connected to the master computer or to a lave port of an another DXX PMP bridge in direction towards

the master computer. A slave port isconnected toadave DTE or to amaster port of an another DXX PMP
bridgein direction towards the slaves.

A DXX node may simultaneously hold PMP serversfor several PMP circuits.
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6.16.2 Operation

6.16.2.1 Portsof a PM P Server

There are single unit PMP servers and multi unit PMP cluster servers comprising up to eight VCM or
GCH server units.

Single Unit Server

The PMP bridge function operates at the user bit rate. The bridge splits each user interface of the unit into
two ports, alocal port (interface) and a network port (port) for connectionsto remoteinterfacesor bridges.
One bridge port is master port and all other dave ports. The unused dave ports can be switched off. The
master port may bealocal interface (local master) or anetwork port (remote master). The number of ports
of aPMP server is.

Server

Local Ports

Network Ports

Unit

Master

Master

Slave

GCH

1

GCH

1

VCM

1

VCM

1

wl ] DN

Thelocal portsof GCH serversmay interface SBM 64E, SBM 384E or SBM 768E NTU's. Thelocal ports
of VCM areof type V.24, V.35, V.36 or X.21. If alocal port of the server isused as master, the server is
called an entry server. An entry server cannot be clustered.

PMP Clusters

The port capacity of a PMP bridge may be increased considerably by combining 2% 8 PMP serversto a
PMP cluster. The master ports (a network port) of the server are connected in parallel. The combined
master port is cross connected to a remote master interface or to a slave port of the next bridge. Any mix
of GCH and VCM servers may be combined into a server cluster. Local communication channels,
controlling activation of the master ports, are automatically established between the member units of a
PMP cluster.

Server L ocal Ports Network Ports

Unit Master Slave Master Slave
GCH - N*2 1 N*1
VCM - N*4 1 N*3
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6.16.2.2 Control Signals

Thesignal of the master port isbroadcasted to all slave ports of a PMP circuit. The summing functions of
the PMP servers conveys replies from the slaves to the master. The summing function may be 105
controlled or uncontrolled. In 105 controlled mode, only one save is connected to the master at atime
and transmission errors in passive dave branches do not disturb the traffic on the active branch. In
uncontrolled mode, transmission errors in any save branch will disturb the traffic.

At bit rates below 64 kbit/sthe 105 signal istransferred within the V.110/X.30 frame. At higher bit rates
isused aV.13 smulated carried. SBM 64/384/768 NTU's utilise V.13 simulated carrier att all bit rates.
At rates below 64 kbit/sthe V.13 of aNTU isconverted to V.110/X.30 at the GCH access unit. V.13
carrier from NTU's routed via GMH will be converted to 105 at the PMP server port.

6.16.2.3 Bridge Delays

Thedelay of aPMP bridgeisnegligible. However, the 105 signal issampled oncefor 8 data bitsat V.110
rates (V.110S or X.30 framing), 105 turn-on delay is 8 data bits at V.13 simulated carrier and the unit
change over delay ina PMP cluster is0,5 ms.

At rates using X.30 framing (600 bit/s, 1.2%38.4 khit/s, 48 kbit/s), 105 sampling isrelated to the octet
timing enabling data transfer from dlave portsto the master port without time skewing between data and
control signals. 105/106 delay isrequired only to compensate for PMP cluster delay (0,5 ms/cluster) and
V.13 turn-on delay for NTU tails (8 bits).

At all other ratesthe 105/106 delay shall be at minimum one V.13 turn-on delay for each PMP bridge (8
bits) increased by the PMP cluster delays (0,5 ms).

6.16.2.4 106 Delay

The 106 delay at dave access ports shall be dimensioned to bridge the turn on delays of the bridges
between the access interface (SBM 64E/384E, VCM etc) and the master port.

At all ratesusing X.30/V.110S framing the 105 signal may lag the corresponding data by 04 8 bits per
bridge. However, thelag is 0¥4 4 bits at 2,4 kbit/s and 0% 2 bits at rate 1,2 kbit/s.

At n*64 kbit/sand m*8 kbit/srates (excluding 48 and 56 khit/s) the control signal (V.13) propagateswith
the samerate asthe data signal. However, a PMP bridge cannot activate the data port before 109 has been
detected, which will cause a delay of 8 data bits for each bridge.

NTU Tails

All E-typeNTU'suse V.13 simulated carrier, which shall, at V.110/X.30 datarates, be convertedtoV.110
control signal inthe GCH unit or at the PMP bridge port closest to the NTU. The conversion generatesa
conversion delay of 8 bits and 0¥ 8 bits V110S/X.30 of sampling delay.
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106 Delays

Bit Rate 105 Transfer Mode | per PMP Bridge 106 Delay per Code Con- | Other Rates kbit/s
kbit/s version, ms

1.2 X.30 0Y41,7 ms 6,7%48,4

24 X.30 0Y41,7 ms 3,3¥45

48 X.30 0Y41,7ms 1,7%43,4

9,6 X.30 0Y40,9 ms 09%21,7

19,2 X.30 0%40,5 ms 0,5¥40,9

384 X.30 0Y40,2 ms 0,2%20,4

48 X.30 0Y40,2ms 0,2%20,4

3 V.110S 0Y42,7ms 2,7%45,4 3.2,36

6 V.110S 0%21,3ms 1,3Y42,7 6.4,7.2
12 V.110S 0%40,7ms 0,7%1,3 12.8,14.4
24 V.110S 0%40,3 ms 0,3¥40,7 25.6,28.8
56 V.13 0Y40,2 ms -

64 V.13 130 1My -

128 V.13 63 IMs -

256 V.13 321 -

512 V.13 16 IMs -

1024 V.13 8 1% -

6.16.2.5 PMP Circuit Delay

Thetotal delay of a PM P connection include transport delays consisting of path delay, transit node delay,
access delay, bridge delay (data buffer delay of bridge ports) and 106 delay.

Delay componentsin dave to master direction:

Delay/km: 5 ngkm; 5 ms/1000 km

— Delay/transit node: 0,4¥40,8 ms
— Delay/access node: 0,3 ms

Interfacing and Bridge Delays

Bit Ratekbit/s Delay ms
£48 4
6.0Y49,6 2
12%219,2 1
24Y,384 05

48 04

64 0,8

128 05

256 05

£512 05
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6.16.2.6 Example of a PM P Circuit

Below is presented an example of a PMP circuit topology. The symbolsused in the figures are explained
in the following figure.

<

BB %—{ 3.
®7

T BB BB 4,
5.

o
:H 8.

e

:H 10.

:H 11.

= o2

AOF0089A.WMF

Fig. 135: Example of PMP circuit topology
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—( VCM unit
BB
P .
BB GCH unit
7@7’ two clustered VCM unit
—1  slave interface
M master interface
@4{ baseband slave interface
T trunk (0.270 ms delay) 2 frame buffers in GMH
>< cross-connection (0.125 ms delay) BASIC NODE
E—{ slave interface
FR framer (0.5..4 ms delay)
@) . .
N PMP bridge ( 1 bit delay)

AOF0090A.WMF

Fig. 136: Explanation to symbols

Thistopology is"drawn out" in master to davedirection in Fig. 137, Fig. 138 and Fig. 139 and in dave
to master directionin Fig. 140, Fig. 141 and Fig. 142. In these figures a data delay is shown in both
directions and required 106 delay in dave to master direction.
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6.16.2.7 M aster to Slave Direction

Because the data from master to slave is broadcasted, thereis only one pair of framers between master
and daves. Because normally the framers are the main delay source of the circuit, the delays of each
master to dave data paths are close to the others.

FR

% @H 3,
8.9 ms
B

B BB 4,

FR 5. 89ms

M-FRAHT - FR—@ F o

FR%%% 6
B

XFR @ @%12. 8.9ms

AOF0091A.WMF

Fig. 137: Master to slave direction at 4,8 kbit/s
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SHTHRR

FR % BB—3,
2.9 ms
BB BB—14.

X

=

KATHX R

@ @% 12. 2.9'ms

AOF0092A.WMF

Fig. 138: Master to slave direction at 19,2 kbit/s
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FR BB BB 3.
25ms
BB %4.

FR5. 2.5ms

FR— —1.

2.1ms
\‘E;{ >

M-FRT

><]

T

FR %igj .
T EREIE s
DT FRH o
AT FRHIF—ho.
D R
TR e B 12 25ms

AOF0093A.WMF

Fig. 139: Master to slave direction at 64 kbit/s
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6.16.2.8 Slaveto M aster Direction

Thereisadifferent number of framers between each slave and master, so the delays differ from others.
Slaves 1 and 2 have the smallest data delay ( 2 framers) and daves5, 8, 9, 10, 11 have the greatest data
delay (6 framers). The delay of thedaves 3, 4, 6, 7 and 12 (4 framers) is between these two.

Slaves 8, 9, 10 and 11 need more 106 delay, because there isa PMP cluster between master and dave.
(Notethat daves 6 and 7 are local interfaces of the PMP cluster and they need no extra 106 delays).

b3

17 ms/5.1 ms
4,

25.6 ms/5.1 ms

FRFR{ Gl

w 8.5ms/1.7 ms
2
R

25.6 ms/5.6 ms

25.6 ms/5.6 ms

FR IF—
FR @ @—{12. 17 ms/5.1 ms

AOF0094A.WMF

Fig. 140: Saveto master direction at 4,8 kbit7s
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XHTHX

MFR FR

-

{B

FR
SETHA PR

AT RR

FR?%
FR

FR

BB Bel 3
o 5ms/1.3 ms
BB BB 4.
V- FRIF—s
7.6 ms/1.3 ms

s

M—{ 2.5ms/0.5 ms
2.
FR
IR e
5 ms/0,9 ms
7

TR e

7.6 ms/1,8 ms

FR T FRIE e
FRH(— T —FRHIF—o.

7.6 ms/1,8 ms
TR

@—{ 12.  5ms/1,3ms

AOF0095A.WMF

Fig. 141: Saveto master direction at 19,2 kbit/s
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FRfBB T
o 4.2 ms/0.3 ms
FR BB BB/ 14.
K FR—IF—1s.
6.4 ms/0.3 ms

?

FR-(HTH(-FR

-

w 2.1ms/0.13 ms
2
FR

FR

BT

\@%6.42 /0.3
FR FRIF s

“FR 6.4 ms/0.8 ms

FR T FRIE e
FR- T {—FR IF—ho.

6.4 ms/0.8 ms

FR X TR *E—{ll.

FR @ @% 12. 4.2 ms/0.3 ms

AOF0096A.WMF

Fig. 142: Saveto master direction at 64 kbit/s
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6.17 QMH G.704 Framed Interface Unit

6.17.1 General

The QMH unit processes framed signals at 2048 khit/s. The unit includes four transmission channels to
carry data and also to provide an internal communication link of the DXX system. Transmission channel
interfaces may be G.703 interfaces. T he frame structure isin accordance with G.704. footnote: For the
valid date of any ITU-T/CCITT Recommendation please refer to Chapter 6 section on Relevant
Recommendations.

Compared to GMH, QMH has the same features at 2048kbit/s speed, except no measurement point and
1+1 protection isavailable for interfaces 1 and 2 only. One module comprising of four interfaces can be
assembled.

6.17.1.1 Mechanical Design

The mechanical design of the QMH unit is based on the standard DXX system mechanics. The unit can
occupy any card dot inthe subrack; the general recommendationsfor subrack equipping should, however,
be followed.

QMH509 QMZ 540 PDF 202 or 209 or 593 or 594

Qﬁ-‘ EVEN ODD
: ]
— @
— 1@
— @
— @
INTERFACE
MODULE
<@
— | @
— @
— | @

AOMO087A.WMF

Fig. 143: QMH Unit Equipped with G703-75-Q

The minimum configuration of the QMH unit consists of a unit power supply PDF 202 (-48V) or PDF
209 (-24V) or PDF 593 (-48V) or PDF 594 (-24V) program memory QMZ 540 and a QMH unit interface
module for all four channels.

The unit isconnected to the DXX subrack X-busthrough connectors at the rear edge of the card. The bus
supplies the operating voltage to the unit power supply aswell as the signals for the internal subrack
control bus and for the data transmission processing.
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6.17.1.2 Functional Structure

G.704 IF

N

ﬁ
(BN

RX
FRAME

TX
FRAME

G.704 IF

L LT

VA P

ﬁ
N

RX
FRAME

TX
FRAME

G.704 IF

VA

T
w

RX
FRAME

TX
FRAME

BUS

G.704 IF

L LT

A

AV AN

S

RX IF
FRAME

TX
FRAME

UNIT CONTROL uP

POWER +3.3V +5V, +12V, -10V

BATTERY
BUS

AOF0117A:WMF

Fig. 144: Functional Structure of the QMH Unit

The main functional blocks of the QMH unit include the power supply, the processor and its peripheral
circuits, lineinterfaces for four channels, channel frame multiplexer and demultiplexer circuits, channel

output and input buffers, and an X-bus interface common for all channels.

The power supply generatesthe operating voltagesrequired in the unit from the battery voltageit receives
from the X-bus. The operating voltages are monitored and a functional disturbance activates a fault

message.
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The processor with its peripheral circuits controls and monitors the functions of the unit. Information
related to control and monitoring is transmitted on an internal control bus of the subrack. Through this
control bus the unit can communicate with other unitsin the subrack. The processor generatesHDLC
messages and processes HDL C messages received from framed interfaces.

The data transmission channel interfaces convert analog line signals to/from signal s suited for the unit's
digital circuits. In the transmitting direction data pulses are created in a form suitable for transmitting in
the required format. In the receiving direction asignal attenuated by the transmission line is regenerated
and the clock signal is recovered. The payload signal and the clock signal are transformed to a level
suitable for the digital logic.

Theframed signal whichiscarried on thetransmission lineisassembled and disassembled inthe Tx frame
and Rx frame blocks of each channel. In the transmitting direction the Tx-frame block createsa signal by
mapping data from the X-businto correct time slots, adding frame alignment signal bits and the CRC
check sum, and by generating the HDL C channel at a required position within the frame, with the aid of
the processor. In the receiving direction the Rx-frame block searchesthe received signal for the frame
synchronization word. When the synchronization is found, the Rx-frame block can extract the data
transmission time dots, check the CRC check sum, and recover and supply the HDLC channel to the
processor. The frame structure at 2048 kbit/s speed isin accordance with G.704. If required, it isalso
possible to remove the framing and have the channel to operate in a transparent mode.

Thetransmit buffers of the channels are used to store data received from the cross-connect through the
X-bus, sothat thereisalwaysatimedot availablefor transmit by the Tx frameblock. Thetransmit buffers
also synchronize the phase of the transmitted frame with the phase of the X-bus and stuff idle datain
unused time slots of the frame.

The receiving buffers of the channels store incoming data so that the required time slots are always
available to the cross-connect unit. These buffers also form a flexible buffer in order to compensate for
minor momentary speed differences between the X-bus and the received signal. The length of the
receiving buffers can be changed in accordance with the application’'s requirements. For instance, in some
cases a minimum connection delay isrequired, and in plesiochronous operation slips are desired to occur
as seldom as possible.

The X-bus interface adapts the bus to the unit. It transfers signals from the bus to the channels, timing
signals and control information to the unit, and correspondingly it transfers data and monitoring
information from the channelsto the X-bus. The businterface prevents the unit from interfering with the
bus functions when the unit isinserted into the subrack dot, or wheniit isremoved from the subrack, and
also if the unit fails.

312



-
ERICSSON 2

Ericsson Radio Access AB

6/1551-ZAE901 17 RevD INTERFACE UNITS
1999-02-23 QMH G.704 FRAMED INTERFACE UNIT

DXX NODE TECHNICAL DESCRIPTION

6.17.2 Operation
6.17.2.1 Unit Operation

Power Supply

A unit receivesits operating voltage from the power supply module PDF 202, PDF 209, PDF 593 or PDF
594. Thismodule can be replaced as a whole and it is plugged into the unit with connectors. The module
isfixed with screwsin a place reserved for it on the unit. The battery voltage which is used as supply
voltagefor the power supply moduleis connected from the DXX-busthrough the bus connector. PDF 202
or PDF 209 provides the operating voltages +5V, +12V and -10V. PDF 593 or PDF 594 provides the
operating voltages +3, +5V, +12V and -10V. The module also receives a +5V bus voltage, which during
start-up conditionsis supplied to the interface circuits connected to the bus. The operating voltage +5V
of the unit is monitored with areset circuit and alow operating voltage resultsin unit reset. All operating
voltages aswell asthe +5V bus voltage are monitored by measuring them with an A/D converter. An
alarm isgenerated if a voltage exceedsits limits.
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Fig. 145: Functional Block Diagram of the QMH Unit
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Processor

The unit is controlled with an 80C186 microprocessor. The program is stored on the board in an
interchangeable EPROM memory identified as QMZ 540. A part of the application programs are stored
in a non-volatile FLASH memory and thusit is possible to update these programs without removing the
unit from its operating environment. A non-volatile memory is also used to store the unit's operating
parameters and the unit number so that in the case of a power interruption the unit is automatically reset
tothe conditions prevailing beforetheinterruption, without specific parameterization. The RAM memory
of the processor operates as a working storage containing i.e. error counters and data buffers for the
HDL C-links and the frame control bus.

Control Bus

The unit communicates with other unitsin the subrack via the subrack control bus. Each unit position in
the subrack has an individual addresswhich isregistered by the unit when it isinserted into the subrack.
This address identifies the unit during communication. The unit settings can be changed through the
control buswith the aid of a service computer connected to the SCU unit. The units are also monitored
and fault data is collected through the control bus. Each unit can transmit messages on the control bus
when there is no other traffic on the bus. When a unit is transmitting it sends a clock signal and data to
the bus. The unit uses the same linesto receive messages from other units. The control busis secured by
having a double bus, the duplication controlled by the SCU unit.

A/D Converter

The unit includes a multichannel analog to digital converter (A/D) which monitorsthe operating voltages
and also the control voltage from the interface modul e connectors.

M odule Interfaces

A unit is connected to a transmission line through interface modules. The interface modul es contain the
analog components required for the interface and al so the analog components needed to generate i nput
and output clocks. The signals between the unit and the interface module are digital signalswhich are
converted to the transmission line level in the module. Line code is coded/decoded in the unit.

The processor bus is connected to interface module connectors. Through thisbusit is possible to detect
the modul e type and to read data regarding the module status, regarding a missing incoming signal, for
example. Parameters which define the modul e functions, e.g.looping commands, can be selected through
the bus.

In the receiving direction the interface modul e regenerates the coded signal received from the
transmission line and transforms the signal to the digital level. The module monitorsthe level of the
received signal; if it istoo low or completely missing, the module setsan AlS signal to the unit and at the
sametime it activates a missing signal alarm through the processor bus.
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Thereceiving direction clock isrecovered from the data in the interface module. The clock issupplied to
the unit, which usesit to decode the line code and to demultiplex the frame. If thereisno received signal,
the interface module replaces the received clock with the transmitted clock.

Thereceived clock from all channelsis connected to the SY B interface, where the processor can select a
desired clock for either SY B-busto be used as the frame synchronization signal. The clock to the SY B-

busisdisconnected if thereis areceived signal failure.

The unit generates the frame structure for the data in the transmitting direction. The line code of the data
is generated in the unit for G.703 interfaces. The coded digital data is connected to the interface module,
whereit is converted to aline level signal.

Transmitting direction clock is phase-locked to the C16M frame clock received from the X-bus.
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Fig. 147: Transmitting Direction Clock and Data Generation at 2048 kbit/s

The transmitting direction clock for 2048 kbit/sis generated by the phase-locked crystal oscillator of the
interface module. The oscillator islocked to the C16M clock of the bus, which isused to create the frame
and to generate the output pulsesin the coder.

Evenif the C16M clock ismissing, the output signal isgenerated with the aid of the clock signal from the
interface module crystal oscillator. The phase-locked oscillator will then adjust to its nominal frequency
and time dot data in the frameis set to AlS.

6.17.2.2 X-BusInterface

The cross-connect unit suppliesthe C16M bus clock through the X-bus. The C16M clock is also the
central clock of the subrack: it isused to create clock frequenciesfor the transmitted signals. The bus
supplies frame alignment and multiframe alignment signals to the frame buffers.

The cross-connect unit exchanges data with the interface units by placing a channel address on the X-bus
which activates the data buffers of the corresponding channel. Received and transmitted data is carried
on separate 8-bit wide buses. The receiving data bus DR1 is secured with the data bus DR2. The cross-
connect unit decides with the aid of the BUS test which busto use, and thisinformation is supplied to
other units through the control bus. From the cross-connect unit the QMH unit receives the time slot
address which directs the bus data transmission to one selected time sot at a time.

Busfunctions are monitored also by the interface units. When the interface is synchronized and the
corresponding cross-connection ismade, the unit will activatethe lA Activity Missing alarm, if it cannot
receiveitschannel addressfrom the bus. When a unit isinserted and connected to the subrack, it monitors
the combined information formed by the bus clock and multiframe synchronization signal; if this
information is missing the unit will activate the Bus Sync Missing alarm. The Bus Sync Missing alarm
inhibits the missing channel address alarm.
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M ux/Demux

Indigital datatransmissionit is possible to combine several data transmission channelsand to send them
on the same transmission line by using frame structures. The frames consist of frame alignment signals
sent at regular intervals and data channelslocated at predefined positions between the alignment signals.
The frame alignment signal consists of a defined bit pattern, which the receiver will search for in the
received serial data flow. When the receiver findsit, the frame alignment signal is synchronized and
therefore able to extract the payload data channels and to map them into desired locations. The frame
alignment signals repeated at regular intervals divide the transmitted data into frames which have a
defined structure. In the DXX system the frame repetition frequency isaways 8 kHz. A multiframeis
created when several consecutive frames are combined into a frame structure by using a second frame
alignment signal which is repeated at alower frequency. Signalling is transmitted in a multiframe
structure containing 16 frames repeated at a frequency of 500 Hz.

A more reliable receiver synchronization is achieved when a CRC check sum is added to the frame
structure. Then it is also possible to monitor the quality of the transmission. The CRC check ismadein
the transmitting end by dividing the binary value of a data block of a fixed length with a defined number.
Thedivision remainder istransmitted in a frame to the receiver, which then performs a corresponding
calculation and compares the result with the result received from the line. The transmission of the data
block has no errorswhen the resultsare equal. If thereisadifferencein the results, then the received data
block contains one or more errors. The CRC check can be made for a data block of one frame, or
alternatively, the CRC check is made for a data block consisting of several frames which then form a
multiframe structure.

The CRC check sumis used to check the reliability of the synchronization by counting how many error
containing blocks are received within a defined number of consecutive blocks. If the number of faulty
blocks exceeds the probability value, thereis a great probability that the receiver is synchronized to a
wrong position of theframe, i.e. the receiver has made an error in the frame alignment. Then the receiver
isforced to make a new search for the frame synchronization word and to abandon the so called

simul ating frame synchronization word.

The transmission quality is measured as the error rate by counting the number of received faulty blocks
within agiven number of blocks. The CRC check sum method isfeasible when thetransmission error rate
isso low that there is maximum one transmission error on the average in a checked block.

The internal communication of the DXX network is based on HDL C channels which are added to the
framed signals. The unit processor can transmit and receive messages to/from other nodeswithaHDLC
controller connected to framed interfaces of the unit. Usually the messages are sent via the control busto
the other units where they are processed or through which they are sent to other nodes. The transmission
speed of the HDL C channels can be selected within the limits of 4 kbit/sto 64 kbit/s, depending on the
requirements and the availabl e transmission capacity.

I'n addition to the frame synchronization words and the transmitted data channel sthe frame structures al so
include some bits for which the recommendations have not specified any function or which are not used
in the application in question. These bits can then be used for the internal information transmission of the
system. A system or organisation can al so specify the use of these bitsfor someinternal functions. In the
DXX system the function of these special bitsis defined through the user interfaces.
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6.17.2.3 2048 kbit/s Frame Structure

The DXX system utilises a frame structure for 2048 kbit/s according to G.704. Thefirst time dot of a
frame, ts0, containsthe Frame Synchronization Word (FSW). The bits of thisframe synchronization word
have a different meaning in odd and even frames. Even frames contain the frame alignment signal and
odd frames specify one bit of thisword asaframe alignment signal, one bit asthe framefar-end alarm bit
and five special bits. Four of these five special bits are recommended to be used by the internal HDLC
channel of the DXX system. The function of these bitsis defined in the user interface through the QMH
Parameterization window. However, if CRC check isused, then thefirst bit in time slot tsO of every frame
isused by the CRC check and cannot be defined for other purposesin the user interface.

Thefirst bit of 16 consecutive time slots ts0 form a CRC multiframe consisting of 16 frames. This
multiframe has six frame synchronization bits, eight bits for the CRC check sum, and two bits used to
transmit far-end block error information. The period of 16 framesisdivided into two subgroups, each
consisting of eight frames. A check sum is separately calculated for both subgroups and sent during the
next subgroup. The receiving end performs the CRC check, and if afaulty block is detected, then
information about thisis sent to the far-end by setting the corresponding block error bit to state O during
one multiframe,

When CAS Channel Associated Signalling is used time dots ts1°ts15 and ts17°ts31 are reserved for
payload data transmission. Each data time sot has a corresponding 4-bit signalling word, which is
transmitted in time dot ts16 of a multiframe. The bitsin time dot ts16 can be utilised by other functions
if no signalling capacity isrequired by a data time slot.

Thelength of amultiframeis 16 frames. Within the multiframe the first ts16 time ot (in thefirst frame)
isused to transmit the multiframe synchronization word (four bitsin the O state), the multiframe far-end
alarm and three special bits. The function of the special bits can be defined through the user interface. It
isrecommended to set these bitsin state 1 when they are not used. The ts16 time dots of the other frames
carry signalling datafor two time dotseach, four bitsfor each datatimes ot. For example, ts16/Frl carries
signalling data for the time dotstsl and ts17.

An HDLC channel can be placed in any free time slot where it can occupy a required number of bits. A
time dot bit can carry 8 khit/s of data, and thus the total capacity of the 8 bitsinatimedotis8x 8 = 64
kbit/s. It is, however, recommended to locate the HDL C channel inthe bitsB5, B6, B7 and B8 of thetime
dot ts0. Dueto the frame alternation the time ot TSO capacity isonly 4 kbit/s per bit, and these four bits
together provide a 16 kbit/s transmission channel. If the HDLC channel islocated in bit B1 of time dot
ts0, replacing the CRC check, then no other bits can be used to form the HDLC channel.
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Frame Multiplexing and Demultiplexing at 2048 kbit/s

A frameto be transmitted is multiplexed in the Frame Mux and clocked by the Tx clock. The data to be
transmitted isreceived through the X-businto a transmit buffer, from which the Frame Mux fetches data,
onetime dot at atime, controlled by the bus frame clock. The time dot tsO can also be received via the
transmit buffer from the bus, but usually the frame alignment signal is generated in the Mux. The other
bitsfor thetsO are read into the transmitted frame from positions defined through the user interface. E.g.
theHDL C channel dataisreceived fromthe HDL C controller in serial form and clocked by the Tx clock.
The data for the first frame in the signalling multiframe is generated in the Mux and the time slot
signalling datais received viathe transmit buffer from the X-bus. Before the frameistransmitted, a CRC
check sum is calculated and the CRC multiframe structure is placed into the first bit of time dot ts0.

The receiver will search for the frame alignment signal in the received decoded signal. When the
alignment is found at the correct position in consecutive frames, the receiver is synchronized and the

frame demultiplexed. Theframe alignment search is performed in accordance with a state diagram which
should ensure that the receiver will be correctly synchronized even on noisy connections.

FRAME ALIGNMENT ON FRAME ALIGNMENT LOSS

To the CRC
alignment process

FAS="1' FAS='0'

AOF0001A.WMI

Fig. 148: Frame Alignment State Diagram at 2048 kbit/s)

The right-hand side of figure 0-8 shows the states in the search mode: the frame alignment alarmis
activated and the data to the X-busis set to AIS. On the left-hand side the receiver is synchronized to a
received frame and the alarmisinactive. | n the search mode the correct frame synchronization word must

320



ERICSSON 2

-
DXX NODE TECHNICAL DESCRIPTION

Ericsson Radio Access AB
6/1551-ZAE901 17 RevD INTERFACE UNITS

1999-02-23

QMH G.704 FRAMED INTERFACE UNIT

be found, thereafter the time dot ts0 in the next frame must have the bit B2 in state 1, then the frame
synchronization word again has to be in the correct position in the next frame, and only then the frameis
synchronized. If any of these conditionsis not fulfilled, the search is repeated from the beginning. When
the frame is synchronized, the frame alarm isinactivated and at the same time the AlS is removed from
the data supplied to the X-bus.

When the frame alignment isfound, the receiver monitorsthe received frame synchronization words. The
frame alignment is considered lost if a corrupted frame synchronization word is received in three
consecutive frames. In this case the frame synchronization alarm is activated and a new frame alignment
search is started. The receiver monitors also the state of bit B2 in time slot tsO of odd frames. The frame
alignment is considered lost if the bit B2 is 0 in three consecutive frames

Thenumber of faulty frame synchronization wordsisalso counted in thereceiver in order to calculate the
error rate of the connection. Normally, the error rate limit is set to 10E-3. If the error rate exceeds this
value, the reception isinhibited and the receiver sets AlS as data to the X-bus and activatesthe error rate
alarm. The error rate is not calculated when the frame alignment islost.

The state of the received data bitsis monitored in order to detect an AlS. The received datais considered
to be AlSif there are less than three bitsin state O during two frames and a corresponding alarmis
activated. Thefar-end alarm bit isextracted fromtime dot ts0 in areceived frame. Thealarm bit isfiltered
so that three identical statesin consecutive frames are required to change the filtered value. A filtered
value 1 activates the functions defined in the alarm table.

In receiver fault situations - if the error rateistoo high or if the frame alignment islogt, for instance - the
receiver transfers corresponding information to the transmitter which then activatesthe far-end alarm bit
in the transmitted time dot ts0.

The CRC check isused to increase the reliability of frame alignment and to prevent alignment on words
only simulating the frame synchronization word. The receiver is synchronized to the first word found to
be identical with the frame synchronization word. If this detected word is sent by some data equi pment
in adata ot and if thisword remains the same for alonger period, the receiver can falsely synchronize
to this simulating synchronization word. This situation is detected with the CRC check.
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Fig. 149: CRC Multiframe Alignment State Diagram at 2048 kbit/s)

The CRC multiframe alignment state diagram is shown in the figure above. The state at the top contains
the 2048 kbit/s frame alignment state diagram. When frame alignment is found, the receiver starts the
search for the CRC multiframe alignment signal. The CRC multiframe alignment is found when the
receiver finds two correct CRC multiframe alignment signalsin the correct position within a period of 8
ms. Then the CRC error count is started. If two CRC multiframe alignment signals are not found within
the period of 8 ms, then also a new frame alignment search is started and a frame synchronization alarm
is activated.

Thereceiver starts to count CRC block errors when the CRC multiframe alignment is found. The frame
alignment search is started and an alarm is activated if there are more than 914 faulty blocks out of 1000
blocks. The CRC multiframe synchronization words are also monitored: if no correct CRC multiframe
synchronization word is found within 8 ms, then a new frame alignment search is started.

The signalling multiframe consists of the time slotsts16 of 16 consecutive frames. Thefirst four bits of
time dot ts16 in the first frame form the multiframe synchronization word. These bits are all zeroes (0).
The other time dotsts16 contain signalling information for the data time dots.
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Fig. 150: Sgnalling Multiframe Alignment State Diagram

The signalling multiframe alignment signal search begins when the frame alignment is found. When the
first four bits of time dot ts16 are found to be zeroes (0), thisis considered to be the multiframe
synchronization word. However, in order to avoid a false alignment it isrequired that the prior time sot
ts16 had at least one bit in state 1. The AlS isremoved from the signalling information to the X-bus and
the multiframe alarm sent to the far-end is inactivated when the alignment is found.

The multiframe synchronization word monitoring function is started when the multiframe is
synchronized. If errors are found in two consecutive synchronization words, the multiframe alignment is
considered to belost. In the synchronized state the contents of all time slotsts16 are monitored, and if all
time dotstsl6 in one multiframe contain only zeroes (0) the multiframe alignment is considered to be
lost. A corresponding alarm is activated if the alignment islogt, the signalling data to the X-busis set to
AIlS and the transmitted far-end alarm is activated (ts16/B6).

Thefar-end alarm is extracted from the received signalling multiframe synchronization time slot. The
alarm stateisfiltered so that threeidentical statesin consecutive framesarerequired to changethefiltered
value. A filtered value 1 activates an alarm. Through the user interface it is possible to define that the
alarm state also puts the signalling data to the X-busto AlS. In such case the frame far-end alarm bit will
also put the signalling data directed to the X-busto AlS.

If the signalling multiframe synchronization islost, the received signalling time slot data is monitored in
order to detect an AIS. A signal isconsidered to be AISif the signalling time slot during one multiframe
contains only one bit or no bitsin state O.
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6.17.2.4 Buffers

In the transmitting direction the buffer suppliestime dot data from the X-busto the frame to be
transmitted. When the cross-connect unit supplies data to the X-bus, it also adds information about the
location in the transmitted frame where the data is to be placed. The unit storesthe data in its transmit
buffer in a position corresponding to the time dot's position in the frame. The frame multiplexing circuits
will fetch the data when they are transmitting the corresponding time slot. Asit is possible to write the
data from the busto any time dot position in the buffer, the buffer must control that write and read
operationsdo not simultaneoudly addressthe sametimesdot. Inthe QMH unit there aretwo waysto avoid
such conflict situations:

1. Thetransmit buffer length is set to two frames. Then the frame multiplexing block readsthefirst frame
area and the buswritesinto the second frame area. Thistransmit buffer arrangement causes a delay of one
frame or 125 ms.

2. Theread and write operations are performed on the same frame area, but the transmitted frameis
synchronized to the busframe clock and dataiswritten to the buffer in a defined sequence and at aregular
speed so that a read/write conflict is effectively prevented. In this case thereisonly a small frame delay,
but the data must be evenly distributed in time dots on the X-bus. The bushasalimited capacity for even
distribution: it isreserved for 2048 kbit/s and 8448 kbit/s connections, and it isrecommended to use this
capacity for trunk lines.

Through the user interface the Rx Buffer can be set to the 2 Fr alternative. I n this case the transmit buffer
is set to the short form which provides a short delay. The other alternatives create a two-frame buffer.

In the receiving direction the buffer supplies received time slot data from the demultiplexed frameto the
X-bus. When the cross-connect unit requests data from the interface units through the X-bus, it also
specifies the time dot concerned. Usually, the phase of the received frame does not coincide with the
frame phase of the X-bus; on the other hand, the receiver writestime slot data into the Rx buffer clocked
by the received frame. Therefore the Rx buffer hasto control that the read and write operations do not
collide, in spite of speed fluctuationsand jitter. If the read and write addresses cometoo close, one of them
hasto be moved, i.e. centred. The allowed minimum distance between the read and write addresses
depends on the system requirements. In the QMH unit the centring is made by changing the read address,
the change being always one frame or a multiple of a frame. The centring causes a certain number of
frames to belost or re-transmitted; the number is proportional to the distance which the read addressis
moved. Through the user interfaceit is possible to select four different lengthsfor the receiving buffer, in
order to meet different requirements, such asa minimum delay or the ability to tolerate large speed
fluctuations.

Centring is required when the equipment is powered up, when a received signal contains disturbances, or
when the transmission is plesiochronous. If a plesiochronous system constantly exhibits a frequency
differencein the samedirection, the buffer hasto be centred at regular intervals. Thelength of theinterval
depends on the frequency difference and on the distance from the centred read address position to the
position where a new centring occurs.

Operating M odes of Buffers

Rx Buffer Rx delay Tx length Tx delay
2Fr 0%2 Fr 1Fr approx. 0 Fr
4Fr 193 Fr 2Fr 1Fr

8Fr 1°7 Fr 2Fr 1Fr

8 Fr Split trunk 2% Fr 2Fr 1Fr

64 Fr 1963 Fr 2Fr 1Fr

2 Fr Rx Buffer
The length of the receiving buffer is two frames, which provides a minimum connection delay.
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Fig. 151: Centring in an Rx Buffer of Two Frames

Inashort buffer the minimum allowed distance between the read and write addressesisonetimesot. The
distanceis checked at intervals of two frames when the read address moves to a new frame. If the
addressesaretoo close at the checking time, acentring isperformed by moving the read addressoneframe
further. This meansthat one frameiseither lost or repeated once. I n a plesiochronous system the distance
from the centred position to the position where a new centring occursisone frame asin figureabove, and
the interval between the centring situationsis at 2048 khit/s 240/df, where df is the frequency difference
between the signal received from the line and the receiving frequency generated by the X-bus clock

frequency.

The short buffer can be used for 2048 kbit/s connection, and then an even distribution is used on the X-
bus. Thisisrecommended for trunk linesin order to keep the transmission delays as short as possible.
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Fig. 152: Centring in an Rx Buffer of Four Frames

The minimum allowed distance between the read and write addresses is one frame. The distanceis
checked at interval s of four frames when the read address movesto frame FrO (from theframe Fr3). If the
addressesaretoo close at the checking time, acentring isperformed by moving the read addressoneframe
further. The address jump direction depends on the direction from which the write addresswas closing in
on the read address. Centring means here that one frame is either lost or repeated once. In a
plesiochronous system with a four-frame Rx buffer the interval between centring situationsis at 2048
kbit/s 256/df. It is recommended that the 4 Fr buffer isused for framed user interfaces.

8 Fr Rx Buffer

~_PH<1FR PH<1FR
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Fig. 153: Centring in an Rx Buffer of Eight Frames
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The allowed distance between read and write addressesin an Rx buffer of eight framesisoneframe. If a
shorter distance is detected by the check, then the read address is moved to a new position four frames
farther away. In this case centring means that four frames are either lost or repeated once. The eight
frames buffer retains the frame alternation al so after the cross-connect, when a 2048 kbit/s framing
structure is used.

The 8 Fr buffer isthe only possibility for Split Trunks. The centring for Split Trunksis defined so that the
minimum allowed distance between the read and write addresses is two frames. In other respects the
centring is equal to the 8-frame buffer's basic mode.

In a plesiochronous system the interval between centring situationsis:

at 2048 kbit/s Split Trunk 512/df
at 2048 khit/s 1024/df

A buffer with alength of eight framesisused for Split Trunk operation. It may also be used for other
applications, in particular if unusually large fluctuations have to be handled correctly or if the frame
alternation has to be intact also after the centring.

64 Fr Rx Buffer

CENTRING WINDOW
PH <% 1FR

WR POINTER WR POINTER WR POINTER WR POINTER

RD POINTER

RD POINTER

BEFORE CENTRING AFTER CENTRING

AOF0008A.WMF

Fig. 154: Centring in an Rx Buffer of 64 Frames

In an Rx buffer of 64 frames a new centring istriggered if the distance between the read and write
addressesis|essthan one frame. Centring means now that 32 frames are either |lost or repeated once. The
long buffer leads to a delay of up to 63 frames and thus this buffer mode is recommended for special
purposesonly. Thedip distanceisvery largein a plesiochronous system and the buffer iswell suited for
large frequency fluctuations.

In a plesiochronous system the interval between centring situationsis at 2048 kbit/s 8192/df.
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Multiframe Buffers

In the transmitting direction the signalling data is directed through the same buffer as the time dot data.
The signalling multiframe of the frame to be transmitted is synchronized to the multiframe clock of the
X-bus. The cross-connect unit supplies frame signalling data together with other time slot data of the
frame. The QMH unit generates a synchronization timedot in thefirst frame of the signalling multiframe.
Thus the signalling data and time dot data have equal delaysin the transmitting direction.

In thereceiving direction the phase of the received signal multiframe usually differsfrom the phase of the
X-bus multiframe. Thus the received signalling data has to be buffered until the cross-connect unit
performsthe cross-connect function for the concerned data. There are two alternativesfor the multiframe
buffer length: two and four multiframes. The multiframe buffer length depends on the selected |ength of
the frame buffer.

Multiframe Buffers

Frame buffer mode Multiframe buffer mode MFr-Rx delay MFr-Tx delay
2 frames 2 MFr 0%2 MFr OFr

4°8 frames 2 MFr 0%2 MFr 1Fr

64 frames 4 MFr 1°3 MFr 1Fr

Thelength of aframeis 125 ms; the multiframe length is2 ms.

I'n both multiframe buffer modesthe centring istriggered if the distance between the received multiframe
phase and the X-bus multiframe phase is |ess than one frame. In a buffer with two multiframes the
centring is made by moving the write address one multiframe further, which means that the information
of one multiframe islost or repeated. In a buffer with four multiframes the centring means that the
information of two multiframesis|ost or repeated.

In QMH and cross-connect units the time slot data and signalling data have separate buffers. Therefore
there are different delaysin the processing of signalling data and time dot data. This means that the
signalling dataand time d ot datawhich are placed in atransmitted frame do not necessarily originatefrom
the same frame.
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6.17.2.5 QMH Operating M odes

Trunk interfaces and user access interfaces are the two categories of DXX node interfaces. Trunk lines
are lines connecting the DX X nodes, and the trunks are always framed interfaces. User accessinterfaces
connect linesfrom usersto anode. The user accessinterfaces can be channel interfaces or framed channel
interfaces. QMH units can be used astrunk interfacesor user accessinterfaces. Theuser interface presents
aG.704 framed channel interface to the user. The most important difference between the trunk mode and
the user modeisthat the use of time dotsin thetrunk interfaceisdetermined by the Network Management
System whereas the use of time slotsin aframed channel interface is determined by the user.

QMH Unit asa Trunk

2048 kbit/s Trunk

When alineisused asatrunk line, apart of the frameisdedicated to transfer internal system information.
Thisinformation will contain data on e.g. network management channelsthat usethe HDL C format. The
transmitter will always regenerate the frame synchronization word and the CRC check in atrunk line.

The framing and CRC check have to be selected when a trunk line connection is established. The
corresponding HDL C channel hasto be activated and bits B5°B8 in time dot tsO are recommended bits
for thelink. Thetrunk buffer isshort in order to ensure minimal delay trough the node. It isrecommended
to activate the signalling time dot CAS of thetrunk so that it isalways reserved for signalling and not
used as a data time slot by the Network Management System.

Split Trunk Lines

A split trunk line can be used to combine several parallel 2048 kbit/sinterfacesin order to increase the
maximum number of time slots of an x 64 kbit/strunk interface. The timeintegrity of thetime dotsin
the split trunk lineispreserved even if the n x 64 kbit/sis connected through physically separated cables.
The split trunk mode can be used for line speed 2048 kbit/s when a frame with CRC4 isused. The split
trunk mode always requires long buffers (eight frames). One of the interfaces will function as a master
and the others as daves. All split components must have same bit rate.

The interfaces are synchronized to each other by their CRC4 multiframe structure. In the transmitting
direction the interface transmit buffers and Tx frame multiplexers are synchronized with the X-bus
MSY N signal to transmit in the same multiframe phase. In the receiving direction the master interface
sendsinformation about itsreceiving buffer read phaseto the slaves, which will center their own receiving
buffersto the same phase. This operation causes data time dots sent from a transmitting node in the same
frame to be read together within one frame into the SXU unit of the receiving node.
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Fig. 155: Split Trunk Line Operating Principle

Theoretically, the maximum delay allowed between linesin a split trunk lineis 0.5 frames: dueto the
centring the master read address occurswhen thewrite addressisin thearea 6°2. Dueto technical reasons,
however, the maximum delay is 50 ms.

Each line of a split trunk line will handleits own signalling data. Those lines which carry one or more
data channelswith signalling datawill usethelast timedot or ts16 if it ispossible asa signalling channel
with a multiframe structure. It is not necessary to use a CAStime dot for lines that do not include data
channelswith signalling.
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QMH as User Access Point

The QMH unit can provide a G.704 framed channel interface to the user. The framed user access point
has the same features as a corresponding trunk interface. The special bits are used in accordance with
customer requirements. There are many possibilities to use the QMH unit as a user access point. Some
examples are discussed below.

Framed; With or Without CRC

Thisisthe basic way to connect pieces of equipment which usethe G.704 frame structureto a DX X node.
Only the data channelsin time dotsts1°s31 istransmitted over the network together with signalling data
inthetime dot tsl6, if required.

Theframing structure isdemultiplexed at the interface point and only payload datawill be supplied to the
cross-connect system for further processing. In the transmitting direction the whol e framing structure and
the frame synchronization word are created in the interface and payload data from the cross-connect is
added to the frame. The user equipment to be connected has usually no information about the protocol of
the DXX system control channel. Therefore the HDL C channel will not be connected to the interface
(with the exception of some DX X system modems). The free bitsin time slot tsO can be set to a state
required by the user equipment. The synchronization remote end alarm indication bit RAl may be used,
if required by the equipment to be connected. It is recommended to use the CRC check in the interface
when the user equipment supports the use of CRC. Some equipment use the CRC E bitsin away not
conforming to standards and in such cases unnecessary alarms can be avoided by setting the bitsin afixed
state, usually 1.

When individual channel signalling is used, the multiframe structure in the receiving direction is
demultiplexed in the interface and the signalling for each channel istransferred to the cross-connect for
further processing. I n the transmitting direction the multiframe synchronization time slot iscreated in the
interface and stuffed with free bits. Signalling data from the cross-connect is placed into the signalling
timedot. Thefreebitsusually havethe Permanent 1 state. If no signalling isused, then also time slot ts16
may be used to transmit payload data.
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Framed; Transmission of Free Bitsin tsO Through the Network

It ispossibleto transmit the free bits of time dlot ts0 through the DXX network when the equipment

connected to a DXX node can utilise these free bits. Other functions may be the same asin the previous
example. The free bits of time dot ts0, which are utilised by the application and transmitted through the

network, are set to the X-conn state when the QMH unit parameters are defined. The unit will then

transmit these bitsin the same state asit receivesthem from the cross-connect. Accordingly, bitsreceived

in time sot ts0 are supplied to the cross-connect in the same state as they are received.

On the transmission line the data transmission capacity is4 kbit/sfor one free bit in time dot ts0 due to

the frame alternation. The total data transmission capacity of all five bits B4°B8 is thus 20 kbit/s.

However, the DXX system utilizes aformat where one free bit of time dot ts0 uses a capacity of 8 khit/s
on those connections on which it is transmitted through the network. Thus, atotal capacity of 40 kbit/sis

required to transmit all bits B4°B8 through the network. Transmission of the free bits of time dot ts0
always uses 64 kbit/s of the DXX node internal X-bus capacity for each interface, regardless of the

number of transmitted bits.

DXX NETWORK

TSO/FSW

TSO/FREE N x 8k

TSO/FSW

TS16 SIG

DATA N x 64k

DATA

AOF0010A.WMF

Fig. 156: TS0 Free Bits Connected Through the Network
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Framed; Transmission of Time Slot tsO Through the Network

Itispossibleto usethe frame synchronization word to monitor the complete connection through the DXX
network. In this case the whole time slot ts0 is directed via the cross-connect and transmitted to the far-
end equipment. In this case the frame synchronization word, the free bits of time dot ts0 and the frame
remote end alarm are transmitted over the whole connection. If it is required to connect signalling data
separately over this connection, then the CRC check hasto be regenerated in the user accessinterface. A
new CRC check sum hasto be cal culated because the frame contents will change due to the different
treatment of signalling data and normal data. The CRC check may beinactivated when the user equipment
does not support the use of CRC.

DXX NETWORK

- ]
%>O 7 x 8k D%

SIG

T
L]

N x 64k

AOF0011A.WMF

Fig. 157: TsO Connected Through the Network

When it is connected to the transmission network, the time slot ts0 isinverted in the receiver beforeit is
forwarded to the cross-connect. Thetime ot isin theinverted state when it is transmitted through the
network, and in thefar-end user accessinterfaceit isagaininverted intoitsoriginal format and then added
to the frame as the synchronization time slot. The time slot tsO isinverted so that it cannot cause false
synchronization of the trunks when it propagates through the network. A trunk capacity of 56 kbit/sis
used in order to transmit the whole time dot ts0 through the network. The transmission of the time slot
ts0 uses 64 kbit/s of DXX node internal X-bus capacity for each interface.

When the interface parameters are set (during commissioning), the Fault consequence BER 10E-3 should
be set Off. This causesreceived datawith a bit error rate worse than 10E-3 (cal culated with the aid of the
frame synchronization word) to be connected through the network, and not to be set AIS asin normal
transmission.

When thetime dot ts0 istransmitted through the network, the user accessinterface will respond to errors
inaway that isdifferent from the normal. The remote end frame level alarm bit is not activated when the
user access interface receiver detects a serious frame error, because this error will cause the remote end
user equipment to respond, e.g. through the Al'S, and to activate the remote end alarm bit. The remote end
alarm bit is then transmitted back to the near-nd user equipment. Moreover, the QMH unit will not
respond to areceived FrFEA bit. If aninterruption occursin the transmission network and an AlSisgiven
instead of a payload signal to the interface, then this condition will be detected in the transmitter and an
AlSissent to the user equipment. The interface simultaneoudy activates the Al'S from X-bus alarm.
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Framed; TsO and CRC Connected Through the Network

It is possible to monitor the quality of the user's connection over the whole network with the aid of the
CRC check. To enable this, a combination of the time slot ts0 and the CRC check is sent through the
network from the near-end user equipment to the far-end user equipment. The CRC check sumis
calculated for the total signal. In order to get equal resultsin the unit creating the CRC check sumand in
the unit evaluating the CRC check sum, all bits must have the same state at both locations. The receiver
will receive signalling data and payload data through different delays, and thereforeit is not possible to
use cross connected channel signalling, if the CRC check istransmitted over the connection. Theidle data
of possibly unused time slots has to be the same at both ends of the connection.

DXX NETWORK

CRC 1x8k CRC

TS0 ™~ 7 x 8k o | TSO

DATA N x 64k DATA

AOF0012A.WMF

Fig. 158: TSO and CRC Connected Through the Network

Thetimedot ts0 isinverted beforeit istransferred to the transmission network. A capacity of 64 kbit/sis
used on atrunk line to transmit the combination of time dot ts0 and the CRC check, and 64 kbit/s of the
internal DXX node cross-connect bus. CRC check E-bits indicating remote end block errors are also
connected through the network. If these bits are not used they must set to the state 1. The interface
respondsto errorsin the same way as when only time slot tS0 is connected through the network.
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Transparent Without Frame

The interfaces of a QMH unit can also operate in a transparent mode. In this mode the received signal is
connected through the network without any manipulations. The receiver isnot synchronized to the
incoming signal frame structure; no additions to the output signal are made in the transmitter. However,
the receiver does cut the signal into dices of eight bits, which are transmitted through the network and
from these dices a signal conforming to the original signal isthen reconstructed in the receiver. In the
transmission network a transparent signal requires a capacity according to its interface bit speed.

In order to use the interface in the transparent mode the interface parameter Framing must be set Off
during parameterization. No frame errors are detected in the transparent mode, as the frames are not
processed in any way. An alarmfor error rate 10E-3 will be cal culated only from code errors, whereasthe
error rate in a normal mode is calculated using also frame synchronization word errors.

Transparent With CRC Monitoring

The interface can be set to a function mode, in which the signal is transparently connected through the
network, but in which the user access interface receiver synchronizesto the received signal frame
structure and performs a CRC check on the signal. In the transmit direction the signal contentsis not
changed. The interface is set into this mode by defining the Framing parameter as CRC monitor during
parameterization. Theinterface will also output framing error information, but actions on these errorsare
prevented.
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6.17.2.6 Loopsin QMH

The NMSisableto control several loopsin the QMH unit. Loops are used to find a faulty section of the
line and to detect the faulty transmitting or receiving direction. The unit includes a loop time-out control
which will turn off aloop when the user-defined time has come to an end.

Interface L oop
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Fig. 159: Interface Loop

Aninterface loop is created in the interface module. It loops the transmit data and the clock signal back
to the interface receiver. AlSis sent from the interface and the yellow alarm LED is switched on.

Thetype of the module determines the point where the loop is created in the module. In most cases, due
to technical reasons, the loop is not made using a signal with line level. The loop will, however, always
test the interface module control bus and connectors and a part of the module logic. The line coder and
decoder aswell as the frame multiplexer and demultiplexer are also tested in the loop. There should be
no other faultsin the unit's fault list when the loop is created.
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Equipment Loop

I'n an equipment |oop the transmit data from the G.704 multiplexer before the interface moduleis|ooped
back to the demultiplexer. The interface sends an AlS and the yellow alarm LED is switched on.
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Fig. 160: Equipment Loop
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The equipment loop ismade in the unit. Thisloop tests the frame multiplexer and demultiplexer. Neither
the line coder/decoder nor the interface module areincluded in theloop. It isalso possibleto detect faults
in the transmitting and receiving buffers when a test signal from a measurement equipment is added to
the signal passing through the looped channel. If no problems are detected with the interface loop, it is
suggested to perform a test with the equipment loop to ensure that the module isin order.
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LineLoop

In the line loop the Rx data received by the interface module islooped back to the interface transmitter.
The received clock signal isused as the transmitter clock. AlSis connected to the X-bus instead of the

received signal. Theyellow alarm LED is switched on.
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Fig. 161: Line Loop
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The interface module, line coder and decoder as well as the frame demultiplexer and multiplexer can be
tested from the module's line connector with the Line Loop Test. When it is used, the HDL C controller
works with the line loop. All other bits are looped back to the interface.

Remote Line Loop

Theremote line loop operatesin the looped unit in the sameway asthe (local) lineloop. The remote line
loop is activated from the unit at the other end of the line. The loop is made viathe HDL C channel and
the control channel continuesto operate even when theremotelineloop isactive. The status of thelooped
unit can be checked with the service computer. When the loop is made, the yellow LED of the unit which
controlsthe loop is switched on, and the yellow LED of the looped unit is also switched on. The whole
line can be tested with the remote line loop.
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Clock RAI

The QMH unit can employ a dedicated bit of theframe structure asafar-end clock alarm bit. When anode
loses the synchronization with the network, it activates the alarm bit. When the node receiving
synchronization from the faulted node detects the alarm state of this bit, it can cease to use the corrupted
clock and select the next clock source from the fallback list.

The NMSisableto select the bit used as a clock RAI. The user must choose atime slot and a bit for the
clock RAI. The clock RAI time dot cannot be used for payload data. Special bitslike HDLC can,
however, be used in the same time ot with the clock RAI. The user must also select the polarity (active
dtate).

Theinterface activatesthe clock RAI inthetransmitting direction when it receivesan alarm message from
the SXU unit via the control bus. The clock RAI isinactivated in a corresponding manner.

In the Rx direction the clock RAI bit is separated from the incoming data and sampled by the processor
with asampling period of about 10 ms. The state of the bit is preserved when two consecutive equal states
are detected. When a unit in the active state receives the clock RAI bit, it will cut off the SYB clock if it
hasone. If the SXU losesthe SY B clock, it will select the next clock sourceinthefallback list. If the clock
signal islost for a short period, the QMH unit returns the clock to the SY B bus when the clock RAI is
inactivated and then the SXU unit again will use the clock. If the synchronization islost for alonger
period, the SXU unit will remove the faulted interface from the SY B bus by a command through the
control bus; thereafter the SXU directs a command to the next object in the fallback list without an SY B
bus to have it connect the clock to the cleared SYB line.

6.17.2.7 1+1 Protection

Theinterfaces 1 and 2 of the same unit can be 1+1 protected. I nterfaces 3 and 4 can not be protected. In
protected mode both channels must have the same speed and framing mode settings. A unit working in
the protected mode will look like a cross-connect port towards the X-bus. In the protected mode both
channels transmit the same data signal coming from a buffer. Both channels use their own frame mux to
create the frame structure. The receiving direction includes a change-over switch that selects the active
receiver. Rx signal faults are classified into several categories. The switch uses fault categoriesto select
the interface to be used. The fault categories are indicated in the fault table. For example 1.x meansfirst
category (worst or most serious fault).

The operating modes of the change-over switch are:
— normal operation

— prefer operation

— forced operation

In the normal operating mode the switch will automatically switch to the other interface if the Rx signal
fault category (1, 2, 3, 4, 5, OK) of the active interface continuously is worse than the fault category of
the other interface, for alonger period than the given time delay. No switchover operation is activated
when the categories are equal for both interfaces.

In the prefer operating mode a switch-over istriggered if thereis a difference between the interface fault
categories, the better interface is switched active. In a situation with equal fault categoriesfor both
interfaces the switch selects the preferred interface.
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Fig. 162: Block Diagram of Protection
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In forced operating mode the switch isforced to switch over without delay. Received data from the active
interface isimmediately connected to the X-bus. In this situation the Protection switch forced fault
message with status MEI appears, and the red LED isturned on.

A switch operating time delay is defined for the prefer operating mode and the normal operating mode.
The delay isdefined asn x 10 ms, where n=0°6000; i.e. the delay is 0°1 minutes. The delay defines the
allowed fault duration before the switch istriggered to switch over.
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Fault and Service Status (PMA, DMA, MEI, S) in 1+1 Mode

In principle both interfaces generate their own alarms (alarm messages with fault status). PMA and S
statuses are processed in this mode.

PMA Status Processing:

In the protection mode the normal PMA statusis changed to the DMA status and there is an additional
fault condition, Loss of protected signal, with a PMA status. In normal or prefer operating modes this
special condition is created when both interfaces have a fault with fault category 3 or worse. In the forced
operating mode this condition occursif the forced interface has a fault with fault category 3 through 1.
The inactive interface is not able to generate a fault with the PMA status.

S Status Processing:
In the protection mode an S status is generated only in the Loss of protected signal fault condition.

Far-End Alarmsin 1+1 Mode
A far-end alarm indicates that the Rx signal isout of service (S status)

FrFEA = Rx frame out of service
MFrFEA = Rx multiframe out of service

Tx far-end alarms (FrFEA, MFrFEA) of both interfaces are generated assuming afault status of the active
interface. During a short period, when the change-over switch isin a transition phase, the far-end may
generate an alarm even if thereisno fault in the better interface. In forced operating mode only the active
forced interface can cause far-end alarms to be sent.

RXxAIS Processing

RxAISand RxAISto SigT S are always generated when FAE or MFrFAE issent. AlS generating depends
on the fault status of the selected interface.
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6.17.3 Interface modulesfor QMH interface unit

General

The modules used for the QMH interface unit are:

— G703-75-Q
— G703-120-Q
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6.17.4 QMH Faultsand Actions

6.17.4.1 Terminology

The following acronyms will be used in the tables below:

— PMA = Prompt Maintenance Alarm
— DMA = Deferred Maintenance Alarm
— MEI = Maintenance Event Information
— S= Service Alarm

— R = Red alarm LED

— Y =Yelow aarm LED

— RB = Red alarm LED blink

— TxAIS = AlSinsertionto Tx signal

— RxAIS = AlSinsertion to Rx signal

TXTS-AIS= AlSinsertionin time dots of Tx signal

— FrFEA = Frame level far-end alarm (ts0/B3 in 2Mbit/s frame, ta66/B7 in 8 Mbit/s frame)
— MFrFEA = Multiframe level far-end alarm (FRO/ta Sig/B6)
MFrFEA isalso transmitted if FrFEA istransmitted.

6.17.4.2 Tx Signal Faults (Block 1,2,3,4)

Fault Condition Status LED Tx signal
Tx Clock fault (PLL) PMA, S R TXAIS
Busfaults
|A activity missing PMA, S R TXTSAIS
Bus sync. fault (block 0) PMA, S Y TXTSAIS
AlSfrom X-bus MEI, S Y TxAIS?
BTE Tx linetest MEI, S Y Test pattern
a Only when FAS istransferred through the network
6.17.4.3 Rx Signal Faults (Block 1,2,3,4)
Signal & Frame Faults Status LED Rx signal Tx signal
1.1 Interface module missing PMA, S R RxAIS -
1.2 Wrong interface module PMA, S R RxAIS Tx signal cut
1.3 Rx signal missing PMA, S R RxAIS FrFEA
1.4 Rx signal isAIS MEI, S Y RxAIS FrFEA
1.5 Loss of frame alignment
1.5.1 Frame alignment lost PMA, S R RxAIS FrFEA
1.5.3 Frame alignment lost by CRC PMA, S R RxAIS FrFEA
> 915/1000 errored CRC-blocks
1.5.2 CRC missing DMA R RxAIS FrFEA
1.6 BER 10-3 PMA, S R RxAIS FrFEA
- frame alignment word
(normal error response)
- line code errors
1.7 Wrong input signal
1.7.1 Own NNM messages received PMA, S R RxAIS -
1.7.2 Wrong IDsin NNM messages PMA, S R RxAIS -
(detection can be inhibited)
1.7.3 No response to NNM message PMA, S R RxAIS -
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Signal & Frame Faults Status LED Rx signal Tx signal
1.8 NTU problems MEI Y - -
1.8.1 NTU power off/local loop MEI Y RxAIS -
1.8.2 NTU line break MEI Y - -
1.8.3 NTU short circuit MEI Y - -
1.9 ASIC register error PMA, S R - -
L oops Status LED Rx signal Tx Signal
2.1 Local loops
2.1.1 Interface back to equipment MEI, S Y - TXAIS
2.1.2 MUX/DEMUX back to eqg. MEI, S Y - TXAIS
2.1.3 MUX/DEMUX back to line MEI, S Y RxAIS -
2.1.4 Lineloop made by neighbour MEI, S Y RxAIS -
2.2 Remote loops
2.2.1 Remote controlled line loop MEI, S Y - -
(2.1.4)
Multiframe level faults Status LED Rx signal Tx signal
3.1 Multiframe alignment lost (group N) PMA, S R RxAIS MFrFEA
SigTS
3.2 AlSinsignalling (group N) MEI, S Y RxAIS MFrFEA
SigTS
Multiframe faults of the 8 Mbit/s signal are detected
separately in each of the four signalling time slots
(groups).
Far-end alarms Status LED Rx signal Note
4.1 Frame far-end alarm (FrFEA) MEI, S Y RxAIS RXAIS opera-
SigTS tion can be
turned off
4.2 Multiframe far-end alarm (MFrFEA) MEI, S Y RxAIS RXAIS opera-
SigTS tion can be
turned off
Degraded signal Status LED RxAIS FrFEA
5.1 Error rate 10-3 DMA R - -
- frame alignment word (AlS insertion inhited)
5.2 Error rate 10-6 DMA R - -
- CRC block errors
- line code errors
(used for speeds over 1 Mbit/s)
5.3 Excessive errors Programble R Programble Programble
5.4 Degraded errors Programble R Programble Programble
5.5 Frequency difference DMA R - -
- excessive phase drift in input buffer
5.6 Buffer dips/1 hour MEI RB - -
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6.17.4.4 Miscellaneous Faults (Block 1,2,3,4)

Fault Condition Status LED Rx signal Tx signal
Port locking conflict DMA R - -
HDLC overlap with X-bus DMA R - -
Master clock RAI overlap with X-bus DMA R - -
G821 unavailable state PMA, S - - -
G821 limit event DMA - - -
Faults masked/Test MEI Y - -
6.17.4.5 1+1 Protection Switch Fault M essages (Block 0)
Fault Condition Status LED Rx signal Tx signal
Protection switch forced MEI R - -
I nss of nrotected dianal PMA S R -a .a
a Signal action depend on actions of the protectec interfaces.
6.17.4.6 Common L ogic Faults (Block 0)
Fault Condition Status LED Rx signal Tx signal Note
Reset PMA, S R Busif off Off a
Power supply (5V,+12V,-10V) PMA R - - 2°
CPU memory faults PMA, S R - - -
RAM fault
EPROM fault
FLASH faults
Incompatible EPROM/FLASH SW PMA R - - -
Check sum err in downloaded SW PMA R - - -
SW unpredicted PMA R - - -
Missing settings PMA, S R - - -
Start request denied PMA, S R Bus IF off AlS -
Tx RAM error PMA, S R - - -
Rx RAM error PMA, S R - - -

a Fault message (with delta event) appears when the unit starts to operate.

b Rx signal action depends on the frame level alarm of the corresponding interface.
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6.17.5 Front Panel for QM H with G703-120-Q and G703-75-Q
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Fig. 163: Front Panel for QMH with G703-120-Q and G703-75-Q
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D-9 female connector

Pin Signal

120 Ohm output

120 Ohm output

GND

120 Ohminput

120 Ohminput

GND

GND

GND

©| | N|] o ] A W] N

GND

G703-120-Q interface connectors are D-type 9 pin female connectors

G703-75-Q interface connectors are SM B-connectors
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6.17.6 QM H Technical Specifications

6.17.6.1 Frame and Multiframe Operation

Filtering of FEA and MFrFEA bit:

The state of the alarm bit will switch if the opposite state is received three times consecutively.

AIlSin frame 2048 kbit/s:

Signal containing two or less zeros in a 2-frame period isrecognised asan AlS signal.

After AlSisdetected, asignal containing three or more zerosin a 2-frame period is recognised not to be

an AlSsignal.

AISin multiframe:

A signal in the signalling time g ots containing one or no zerosin a multiframe period is recognised as an

AlSsignal.
Error rate 10E-3 limits from frame alignment word:

2048 kbit/s count timeisfour seconds
Count to activate alarm: 94
Count to inactivate alarm: 17

Error rate 10E-3 limits from code errors:

Count time is one second

Speed kbit/s Activate Inactivate
2048 1973 229
CRC spurious frame alignment limits:

speed kbit/s values from 1000 counted to start a new frame search

2048 915
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6.17.6.2 Power from Battery

The power may be cal culated by adding values from the list below (values are prepared for cal culating
only, no absolute values)

QMH without modules 45W
G703-75-Q 3,0W
G703-120-Q 3,0W

6.17.6.3 M echanics
Weight:

—  410g with power module, without interface module
— 600g with G703-75-Q module

—  610g with G703-120-Q module

Unit dimensions:

— 25x 160 x 233 mm
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6.18 VCM Data I nterface Unit

6.18.1 General

The VCM-10T-A/VCM-5T-A unit accesses unframed user signals at rates 1.2...2048 kbit/s. Newer
HW/SW versions support rates up to 8448 khit/s. It should be noted that when IF1/IF2 or IF3/IF4 rate
exceeds 4224 khit/s, it is not possible to lock the other port at any bit rate at all, thislimitation is due to
buffer space required. Rates equal or below 4224 khit7sVCM-5-T/VCM-10-T support four independent
data transmission interfaces. The unit can take two interface modul es supporting two channel interfaces
each. The available interface types support V.24, V.35, V.36, X.21 or G.703 interfaces (see Relevant
Recommendations). User signals at bit rates below 64 kbit/s are rate-adapted according to the frame
structureV.110/X.30. TheV.110 signalsaretransported as 8, 16, 32 or 64 kbit/sacrossthe DXX network.
N x 64 kbit/s signals are transported at user rate across the network. Whenever required, the VCM
supports end-to-end CRC supervision of the user signals and plesiochronous data timing. At rates below
64 kbit/s the CRC and plesiochronous timing features are supported in the V.110 frame. At higher rates
an extra transmission capacity of 8, 16 or 24 kbhit/sisrequired across the DXX network. Asynchronous
start-stop signalsare supported at bit ratesbel ow 256 kbit/s. VCM al so includes a point-to-multipoint data
bridge.

TheVCM unit supportsthefull range of DXX user bit rates£ 600 bit/s...2048(8448) kbit/s. Theavailable
interface types allow for cable lengths of a few meters. The transformer coupled G.703 interface can be
used up to a few hundred meters. The node with the VCM interfaces should normally beinstalled close
to equipment in order to be accessed.

TheVCM isused for point-to-point (pp) data circuits, and as a point-to-multipoint (pmp) server for point-
to-multipoint circuits.

Typical applicationsfor the low speed VCM interfacesV.24/V.28 (£ 0.6...19.2, 38.4 kbit/sand n x 3.6
kbit/s) are:

—  termination of pp circuitsin a data processing centre

— termination of pmp circuits, master and dave ports

— pmp server

— transfer from pure digital transmission (DXX) to VF modems at e.g. the national border
— termination of V.110 formatted circuits

Typical applications for the medium speed VCM interfaces V.35, V.36 (£ 9.6...38.4, 48, 56, and n x 64
kbit/s) are:

—  termination of pp circuitsin a data processing centre

— termination of pmp circuits, master and dave ports

—  pmp server

— links for data multiplexers, PADs, LAN bridges and routers
— computer - computer data links

—  trunks of low, medium capacity data networks
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Typical applicationsfor the high speed VCM interfaces V.36 (64...8448Kkbit/s) are:

— links for data multiplexers, PADs

— linksfor LAN bridges, routers

— computer - computer data links

— termination of pmp circuits, master and dave ports
— pmp server

—  trunksof low or medium capacity data networks

Low speed VCM interfaces V.24/V.28 at ratesn x 3.0 and n x 3.2 kbit/s may be used for accesslinksto
data networks using 6+2 (n x 3.2 kbit/s) or 8+2 (n x 3.0 kbit/s) signalling formats.

VCM interfaces X.21 at rates 0.6, nx 1.2, 48, 64 and (n x 64) kbit/smay be used for X.21 accesslinksto
X.21 or X.25 data networks. In X.21bis mode the X.21 interface may be applicable for a variety of
applications with data multiplexers etc.

The G.703 interface may be used mainly for transfer between a DXX network and another transport
network or switching system based on G.700 series ITU-T/CCITT Recommendations. Some computers
and data multiplexers may also be equipped with 64 kbit/s G.703 interface.

The unit front panel holds two alarm LEDs, a red and a yellow, and cabling connectors for the user
interface:

— one 25-pin D-type (SO 2110) connector for each V.24/V.28 and IEC-530 interface
— one 34-pin SO 2593 connector for each V.35 interface

— one 37-pin D-type (1SO 4902) connector for each V.36 interface

— one 15-pin D-type (1SO 4903) connector for each X.21 interface

— one 15-pin D-type (SO 4903) connector for each G.703 interface

— one 9-pin D-type connector for each PDA G.703 interface
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6.18.2 Operation

6.18.2.1 Mechanical Design
The mechanical design of theVCM unit isbased on the standard DXX system mechanics. The unit VCM-

5T-A occupiesone (V.24, X.21 and G.703 interfaces) and VCM-10T-A two unit dots (V.35, V.36
interfaces). A unit can occupy any card slot in the subrack; however, the general recommendations for

subrack equipping should be followed.

PDF 202 ot
VCM222/3 VCz285 PDF 209
~ /
VCM VCM \ -
: ? 7 : ¢ /
allo / | |
B = - /
ollo ° pin 1 /
H H / |
/
/
/
o /
— /
o /
/
/
/
allo /
L /
/
o /
L] / | |
INTERFACE MODULES

AOMO037A.WMF

Fig. 164: VCM-10T-A/VCM-5T-A Unit Equipped with IF Modules

The body of the VCM unit consists of an E2-sized VCM base unit, a unit power supply module PDF
202/209, and a program memory VCZ 285A. The base unit can be equipped with two interface modules,

each providing two physical user interfaces supporting the particular applications.

352



-
ERICSSON 2

Ericsson Radio Access AB
6/1551-ZAE901 17 RevD INTERFACE UNITS
1999-02-23 VCM DATA INTERFACE UNIT

DXX NODE TECHNICAL DESCRIPTION

Functional Structure
The basi ¢ functional blocks of the VCM unit are:

— data formatting circuitry

— X-businterface

— controller, control bus interface
— interface modules

— power supply
CH1
XB DATA —
FORMATTING § 1,2 kbits
CH2 | n*64 kbit/s
X8 DATA D [
X-BUS @ :3Fus FORMATTING
CH3
XB DATA Q — _
FORMATTING I n*1,2 kbit/
CH4 D | n*64 kbit/s
XB DATA |
FORMATTING
C-BUS < UNIT CONTROLLER
BATTERY — POW +5V, +12V, -10V
BUS

AOF0052A.WMF

Fig. 165: Functional Structure of the VCM Unit

Block Diagram
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I \ / : fr—
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Fig. 166: Functional Block Diagram of the VCM-10T-A Unit
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6.18.2.2 Data Formatting Circuitry

The data formatting circuitry determines a mgjority of the characteristics of the data interfaces provided
by the VCM and provides the main data processing functions: Rate adaptation and framing, CRC
monitoring V.13 simulated carrier, bit rate generation, user interface signal coding (e.g. G.703),
Synch/async conversion; point-to-multipoint bridge function, V.54 and X.21 test loops, and test pattern
generation and error counting. Some of these functions are described in detail below.

6.18.2.3 Rate Adaptation and Framing

Bit Rates £ 64 kbit/s

Databit rates£ 64 kbit/sare, using ITU-T Method V.110, rate adapted to 8, 16, 32 or 64 kbit/swhich can
be handled by the cross-connect unit and routing tools. The V.110 frame is transparently transported
through the DXX network and can be used for end-to-end monitoring of the channel quality.

The V.110 frame offersthree channels, called SA, SB, and X, for transfer of control signals. The channel
SA carriessignal 108/107, SB 105/109, and X carries both signal 106 and the far-end-alarm.

106 iseither derived locally from 105 or from channel X received from the far-end. When 105 is turned
ON thelocally generated 106 signal isdelayed until 105 is sampled by the framer. This generates the
minimum 106 delay which guaranteesthat 109 turns ON before the first data bit isreceived at the far end.

When 107/108 transfer is not required, both SA and SB (SA + SB = S) may carry the 105/109 or C/I
signal, enabling minimum control signal delay. The Ssignal is sampled once for each byte of user data.
Thismodeis recommended for PMP applications. In the management menusthismodeiscalled V.110S
or X.30 and the basic V.110 mode simply V.110.

TheV.110 or V.110S configurations use bit oriented data buffering with £ 2 bitsjitter/wander margin.
Byte oriented data buffering isused in X.21 applications or cases where octet timing is desired. Byte
oriented buffering and minimum control signal delay is called X.30 as the mode conformsto ITU-T
Recommendation X.30.

User data rates £ 600 bit/s are transferred by sampling at rate 4800 bit/s.

Rates 0.6 kbit/sand n x 1.2 khbit/s (up to 38.4 kbit/s) and 48 kbit/s are supported in V.110, V.110S and
X.30 modes. User ratesn x 3.0 kbit/s (data network formats 8+2 bits), n x 3.2 kbit/s (data network formats
6+2 bits) and n x 3.6 kbit/s (including rates 3.6, 7.2, 14.4 and 28.8 kbit/s) are supported in modes V.110
and V.110S.

At rate 56 kbit/sboth ITU-T V.110b and V.110c (b,c refer to table 7b/V.110 and table 7¢/V.110) framing
is supported.
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Bit Ratesn x 8 kbit/s

Atrates 8, 16, 32 khit/suser dataistransferred on 1, 2 or 4 bits of atime dot. At rates 72 and 80 kbit/s
dataistransferred using one full time dot and 1 or 2 bits of another one. Rates 144 and 160 kbit/s need
two full timedotsand two or four bitsof athird one. No dataframing isneeded for the data transfer. Rates
48 kbit/s and 56 kbit/s are selected as 6 x 8 and 7 x 8 kbit/sin the Management menu.

Bit Ratesn x 64 kbit/s

At nx 64 kbit/srates 64...2048/(8448) kbit/s the unframed user data istransferred on 1...32/(132) time
dots. The data buffer length may vary from three to 64 /(128) bytes. The nominal buffer length selection
allowsfor + 18 nsor at minimum 1 byte of jitter and wander.

Bit Ratesn x 64+8 kbit/s

Then x 64+8 kbit/srateisbasically intended for the T1 rate 1544 kbit/s. Some other n x 64+8 kbit/srates
are also supported. This mode uses n full time slotsand 1 extra bit.

6.18.2.4 CRC Monitoring

TheVCM can support end-to-end CRC monitoring of the user data. The CRC-4 procedure used issimilar
totheonefor G.704 2 Mbit/sframes. At rates£ 1.2, nx 1.2, nx 3.0, nx 3.2, n x 3.6 kbit/sthe CRC check
sumistransferred on the last five bits of frame alignment signal of theVV.110 or X.30 frame. A modified
V.110 frameisused at rates48 and 56 kbit/s. When transferring the CRC check sum, theframesare called
V.110M or X.30M asthe corresponding ITU-T frames do not support CRC monitoring.

At nx 8Kkbit/s, nx 64 kbit/s, n x 64+8 khit/sthe CRC check sumistransferred end-to-end in a proprietary
frame, called , and using 8 kbit/s extra XB capacity. It is not possible to use CRC monitoring at rates 8,
16 or 32 kbit/s because theserates are connected directly to the X-buswithout formatting the V.110 frame.

End-to-end performance monitoring is based on end-to-end CRC monitoring, when activated. Channel
associated end-to-end CRC monitoring isthe only way to get accurate performance characteristics for a
channel. The performance data are expressed in terms of G.821 parameters.

The data from the last 24-hour period is stored for transfer to the DXX performance data base after
midnight (00.00) each day. The performance data of the last 15-minute period are recorded separately. If
the 15-minute performance degradation exceeds a preset limit, a transfer to the performance databaseis
requested by the unit.

Control Signals
The VCM supports control signalsfor the user channels:

— 105/109 transfer at all bit rates (X.21bis)

— 108/107 transfer at VV.110 based frames (X.21bis)

— 106 locally generated

— 106 transfer from the far-end (V.110 only) (X.21bis)

— C/l at X.21 interfaces and bit rates 0.6, n x 1.2, 48 and n x 64 kbit/s

The control channels can be transferred in several ways depending on the user bit rate. The SA, SB and
X bitsare normally exploited (selection V.110, X.30) with V.110, V.110M, X.30, X30M frames. The
V.13 smulated carrier or an 8 khit/s channel are used at n x 8 and n x 64 khit/s rates.

The 8 khit/s channel requires additional transmission capacity but it offers a continuous channel required
for e.g. X.21 applications.
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6.18.2.5V.13 Simulated Carrier

TheV.13 simulated carrier isan inband transfer method, which does not require extra capacity. When 105
isturned OFF, the user data is substituted by a pseudo-random pattern. After reception of 48 bits of that
pattern 109 isturned OFF and the user data (104) isblocked to OFF state. When 105 turns ON the pattern
generator input is changed from 1 to O for 8 bits. Thereafter 106 turns ON and the channel is ready to
transfer user data.

If, due to transmission errors, the receiving end misses the turn on sequence, it will automatically return
to ON state when more than 31 errors have been detected in the pseudo-random pattern during a certain
time period.

106 Delay

Normally, the minimum 106 delay, required to guarantee proper operation, isused. Whenever required,
additional delay may be selected in the range of 8...8000 bits. The delay isexpressed in time units at the
management interface.

105 Supervision

I'n some applications 105 should continuoudly stay in ON condition. If desired, the VCM can monitor the
105 state and generate an alarm if 105 goes OFF. In PMP applications the length of the talk period may
be limited. When talk period supervision is activated, VCM will block OFF the interface upon detecting
a 105 ON period longer than the selected value.

6.18.2.6 Bit Rate Generation

A variety of bit rates arerequired for the VCM user interfaces. The data timing signals are derived from
the 16896 kHz system clock by built in programmable frequency synthesizers. Thereisa synthesizer for
each channel and each transmission direction.

Timing Sources

Depending on the configuration, thetiming signal for theincoming data (Tx direction) can comefrom the
user equipment or from the clock source of the VCM. The clock for the outgoing data (Rx direction) can
come from VCM or it can be taken from the Tx clock received from the user.

Plesiochronous Clocking

When the user data clock cannot be synchronized to the DXX clock, plesiochronous operation (same
nominal bit rate) isrequired. VCM supportstransfer of plesiochronous clocking at all bit rates except for
0.6,1.2, 2.4, 8, 16 and 32 khit/s.

Plesiochronoustransfer is supported in the standard ITU-T V.110 Frameat ratesnx 1.2, nx 3.2, n X 3.6.
A maodification of V.110 (V.110M) also supports plesiochronous clocking at n x 3.0, 48 and 56 kbit/s.
An extra8 kbit/schannel with frameisrequired at ratesn x 8 kbit/sand n x 64 kbit/s. The 8 kbit/schannel
supports both CRC monitoring and plesiochronous timing at bit rates up to and including 512 khit/s.
Above 512 khit/s plesiochronous clocking requirestwo 8 kbit/s channels, one for the frame and the other
for the plesiochronous clock.

The V.110 method of transferring the data phase and + stuffing isused at all bit rates. The synthesizers
operatein adigital PLL modewith jitter dight filtering of the input clock before phase comparison with
the system reference clock. At the receiving end the synthesizer adjusts its phase according to the value
received from the far-end. The phase adjustmentstake placein small stepsin order to minimize the phase
jitter amplitude and frequency spectrum.

At plesiochronous clocking the V.110 data buffer operatesin bit mode. At n x 64 kbit/s rates the data
buffer operatesin a so called frame synchronous mode where the data transferred during one X-busframe
forms a block. The stuffing bits are deleted and inserted at the border between two blocks.
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6.18.2.7 Coding of Interface Signals

G.703 Co- and Contradirectional Interface
Contra- and codirectional G.703 interfaces are supported at bit rate 64 kbit/s.
In contradirectional mode, both transmit and receive clocks are generated and transferred to the user

equipment on separate interface pairs as 50% AMI signals. A polarity inversion violation is sent each
eight clock period indicating thelast bit of an octet. The 100% AMI coded data signal s use separate pairs.

Data content 0\1\1\1\0\0\1\1 0\1

Clock signal O%WTTL
-1
+1
-1

AOF0054A.WMI

Fig. 167: Sgnal Coding at Contradirectional G.703 Interface

In codirectional mode is used one signal pair per direction. Data, clock and octet timing are coded into
one three-level signal. Zeroes are coded to pattern 1010 and onesto 1100. Consecutive patterns are of
different polarity. Octet timing isindicated by violation of polarity changes.

Data content 0\1\1\1\0\0\1\1 0\1

+1

-1

AOF0055A.WMF

Fig. 168: Sgnal Coding at Codirectional G.703 Interface
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6.18.2.8 Async/Sync Conversion

The asynchronous/synchronous converter samples the incoming signal at 16 timesthe user rate. The
converter recognizes the start-stop pattern which may have start-stop bitsand 6, 7, 8 or 9 data bits. Each
detected wrong pattern start-stop is considered as an input signal code error.

In the case of overspeed stop bits are deleted with certain intervals. The receiving side adds the del eted
stop bits and compensates for the overspeed by shortening the stop bits of the eight consecutive
characters. The method allows for 1.25% overspeed. At underspeed additional stop characters are
inserted. In extended operation mode, stop bits can be deleted from every forth character enabling 2.5%
overspeed.

The async converter can be used at bit rates 600 bit/s...64 kbit/s, 128 kbit/s and 256 kbit/s. At bit rates
below 600 hit/s the async converter is by-passed and the user data is sampled at the rate 4800 bit/s.

Data InterfacesV.24/V.28, V.35, V.36 I nterfaces

Theinterface signals of V.24/V.28, V.35, V.36 and X.21 interfaces are NRZ coded. Data and control
signals can change their states at the edge of a clock period. The clock signal has a falling edge at the
beginning of a period and arising in the middle of the period. The interface modules convert the CMOS
level signalsto appropriate interface signals.

Signal Interface Type

Name V.24/V .28 V.35 V.36 X.21
103 V.28 V.35 V.11 V.11
104 V.28 V.35 V.11 V.11
105 V.28 V.28 V.11 V.11
106 V.28 V.28 V.11 V.11
107 V.28 V.28 V.11 V.11
108 V.28 V.28 V.11 V.11
109 V.28 V.28 V.11 V.11
113 V.28 V.35 V.11 V.11
114 V.28 V.35 V.11 V.11
115 V.28 V.35 V.11 V.11
140 V.28 V.28 V.28 -
141 V.28 V.28 V.28 -
142 V.28 V.28 V.28 -

The data and clock signalsfor G.703 outputs come as positive and negative CMOS level pulsesfrom the
base unit. The control signals are converted to G.703 signals by the aid of drivers and transformers. The
G.703 input signals are converted to CMOS signal s using comparators.
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6.18.2.9 Test Loop Functions

VCM isequipped with V.54 test |oop functions supporting local loop (loop3, LL) and remoteloop (loop2,
RL). X.21 loop functions (LL, RL, RLB) are supported with the X.21 interface module. Theloops can be
controlled by the user and the operator. When the V.54 loop is ON, test loop indication signal 142 goes
ON. Thereafter the loop tests can be started. A loop2 (RLB) activated from the far-end turns signal 142
ON and setsreceived data to OFF. In case of X.21 the loop2 activated at the far-end sets received data to
OFF or pattern 1010% The duration of the loop can be limited to a configurable value. In general, the
loops should be enabled in the equi pment which are as close as possi bl e to the user interfaces and disabled
in al intermediate equi pment.

TheloopsarevisibleintheL oop window of the DXX management workstation or service computer. The
operator can also, close to the X-businterface, make aline loop towards the user interface or closeto the
physical user interface a network loop back towards the network.

Test Functions

The VCM has built-in per channel test pattern generators and pattern error detectors. The test patternis
CCITT 511. Typically, atest is performed with the remote |oop activated at the far-end. A unit level test
window facilitates activation of the test resources and presentation of the test results.

Normally the operator activatesthe test resources using the test functions of the Ericsson DXX Manager.
Thetest functions utilize either the test resources of theinterface units or the common test resource of the
SCU.

6.18.2.10 X-BusInterface

The X-bus interface performs the adaptation between the data formatting circuitry and the data bus and
address bus of the back plane of the DXX subrack. The X-businterface utilizes the lower rear connector.
The main signals of the X-bus interface are:

Signal Signal Description

Cl6M Internal timing signal for the node

FSYN, MSYN Frame and multiframe alignment signals

DR10- 17 8-bit wide data bus VCM towards SXU

DR20 - 27 8-hit wide duplicate of the data bus VCM towards SXU
TO-7 8-bit wide data bus SXU towards VCM

BADO-7 8-bit wide addressing bus SXU to VCM

The X-businterface transmits and receives one byte of data each time an interface of the unit isaddressed
by the BADO - 7 bus. For each 125 ns bus frame the interface can be addressed once or several times
depending on the XB capacity. The X-bus connection typeis uneven. A channel with less than 64 kbit/s
bit rateistransferred between VCM and the cross-connect unit SXU using one byte per frame (64 kbit/s).
1, 2, 4, or 8 hits of the byte are utilized. The SXU maps only the used bits to the trunk.

359



ERICSSON 2

-
DXX NODE TECHNICAL DESCRIPTION

Ericsson Radio Access AB
6/1551-ZAE901 17 RevD INTERFACE UNITS

1999-02-23

VCM DATA INTERFACE UNIT

6.18.2.11 Unit Controller

The unit is controlled by an 80C188 microprocessor. The basic unit softwareis stored in an
interchangeable EPROM memory identified as VCZ 285A. The application programs are stored in an
EPROM memory or in a non-volatile FLASH memory supporting remote controlled downloading of the
application SW. The non-volatile memory also stores the configuration parameters and the HW and SW
identifications of the unit. Theinterface modules are also controlled, monitored and identified by the unit
controller. In the case of a power interruption the unit automatically restoresthe configuration prevailing
before the interruption.

The unit communicates with other units of the subrack and with the service and management computers
of the DXX network viathe control businterface, includingaHDLC controller. Each unit position in the
subrack has anindividual address which isread from the back plane connector. This addressis a part of
the unit identification address used by the DXX communication network. The functions of the unit are
presented as manageabl e obj ects to the Network Management System of the DXX network.

6.18.2.12 A/D Converter

Theunitincludesamultichannel anal og-to-digital converter (A/D) which measuresthe operating voltages
+5V, +12V, -10 V and the +5 V businterface voltage of the back plane and analogue signals from
modules e.g. power-off condition of the input signal (V28, V35, V36, X21).

6.18.2.13 Power Supply

The replaceable DC/DC power supply module PDF 202 or PDF 209 provides the operating voltages +5
V, +12 V and -10 V for the VCM unit. The power supply operates directly on the station battery voltage
which is supplied via the fuse unit and the back plane of the DXX subrack. The X-businterface circuits
are powered from the back plane of the subrack during unit start-up conditions. The operating voltages of
the unit are monitored, including the +5 V back planevoltage. An alarmisgenerated if avoltageisout of
itslimits.
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6.18.2.14 Timing M odes

The clocking mode of data interfaces depend on the type of interface, type of equipment interfaced and
on the operation mode. The user clock may be considered as locked to the DXX timing sourceif:

— the user equipment uses the clock supplied by the DXX interface
— if the user system and DXX use the same timing source e.g. a national timing distribution network

— if both the user system and DXX are locked to timing source in accordance with CCITT Recs.
G.811, ITU-T G.823.

V Series|Interfaces

In most casesthe V seriesinterface (V.24/V.28, V.35, V.36) of VCM isconnected to aDTE asif it were
adata modem (DCE). The datainterfaceis clocked from the DXX network. The clocking method can be
used when the transfer delay between DCE and DTE isbelow 0,15 bit (L < 30/(bit-rate) m); bit-ratein
Mbit/s). Thetiming modeis called synchronous 114/115.

— datain direction DCE to DTE (104) is clocked by timing signal 115
— datain direction DTE to DCE (103) is clocked by timing signal 114 from the DCE (VCM)

At longer DTE-DCE distances and in applications where the DTE terminates a data circuit with clock
looping at thefar-end or clocked by atiming source locked to the same source asthe DXX network clock
113 isused in direction DTE-DCE instead of 114. The signalsin the direction DTE-DCE may contain
jitter and wander referred to the DCE-DTE timing. The timing modeis called 113/115 mesochronous.

— datain direction DCE to DTE (104) is clocked by timing signal 115
— datain direction DTE to DCE (103) is clocked by timing signal 113

114/115 113/115
114 VCM DCE @ 113 l/CM DCE
115 @ {115 <>

Contradir Codir

Syn-meso meso

A4F0021A.WMF

Fig. 169: Contradirectional Synchronous and Codirectional Mesochronous
Timing of a VCM Data I nterface in DCE Mode
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meso

115 EXT

VCM
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DTE

Contradir
meso

115
113

115/113

VCM

p— tck
rck

DTE

Codir
meso

A4F0022A.WMF

Fig. 170: Contradirectional Synchronous and Codirectional Mesochronous
Timing of a VCM Data Interface in DTE Mode

When interfacing a DCE, the VCM may operate either asa DCE (signals cross-connected in theinterface
cable) or asa DTE (without signal cross-connection in the interface cable). Thetiming signals may, in
contradirectional mode, come from the DCE to VCM (cases 115/114 EXT or 115 EXT) or, in
codirectional mode, from both the DTE and DCE (115/113). For thetime being only V.24 DTE interface
modules are available.

113/115PLESIO

VCM DCE

113 tck -
115 rck -PLL

Codir
plesio

115/113 PLESIO

115

113

VCM DTE

Codir
plesio

A4F0023A.WMF

Fig. 171: Codirectional Plesiochronous Timing of a VCM Data I nterface

A data source (DTE or DCE) which cannot be synchronized to the DXX network is accessed using
plesiochronous timing. In plesiochronous mode only codirectional timing is supported.
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AsynchronousV Series Interface

Asynchronous operation is supported at bit rates up to 256 kbit/s. The timing signals are switched off in
asynchronous mode.

X.21 Interface

dce x21x/s timing

X/S MESO X EXT S
VCM VCM VCM
& G,
S« »rck S —»tck S< »tck
X »tck< @ X ——J—brck X —-rck

dce x21s+b timing S
VCM

| »tck

Be——;sf>rck

dte x21s+b timing

VCM

s —
B ———» '—»rck

A4F0024A. WMF

Fig. 172: Timing of a X.21 VCM Data I nterface

Only one clock signal isused in X.21 mode. The clock comes either from VCM or towards VCM and it
isalways locked to the same source as the DXX clock. When required, octet timing may also be used.
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G.703 Interface

Contradir

Tck VM

RCK < @

G.703

Codir

R
RCK

G.703

A4F0025A.WMF

Fig. 173: Timing of a 64 kbit/s G.703 VCM Data Interface

The G.703 interface at 64 kbit/s supports co- and contradirectional operation. Octet timing isalso

supported.
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6.18.2.15 Rate Adaptation and M apping

The frame structures used are described in Appendices. The signals and control signals are rate-adapted
and mapped as follows in the VCM unit:

Rate Adaptation and M apping at Bit Rates £ 48 kbit/s

User Ratekbit/s Rate Adapt. Meth- | XB Mapp. kbit/s | Control Plesio.
od Signals Clocking

<0.6 V.110 1x8 SA, SB, X No
06,12,24 V.110 1x8 SA, SB, X No
06,12,24 X.30 1x8 S No
48 V.110 1x8 SA, SB, X Yes
48 X.30 1x8 S No
9.6 V.110 2x8 SA, SB, X Yes
9.6 X.30 2x8 S No
19.2 V.110 4x8 SA, SB, X Yes
19.2 X.30 4x8 S No
384 V.110 8x8 SA, SB, X Yes
384 X.30 8x8 S No
3 V.110 1x8 SA, SB, X Yes
6 V.110 2x8 SA, SB, X Yes
12 V.110 4x8 SA, SB, X Yes
24 V.110 8x8 SA, SB, X Yes
32 V.110 1x8 SA, SB, X Yes
6.4 V.110 2x8 SA, SB, X Yes
12.8 V.110 4x8 SA, SB, X Yes
25.6 V.110 8x8 SA, SB, X Yes
3.6 V.110 1x8 SA, SB, X Yes
7.2 V.110 2x8 SA, SB, X Yes
14.4 V.110 4x8 SA, SB, X Yes
28.8 V.110 8x8 SA, SB, X Yes

End-to-end CRC monitoring can be supported at all bit rates above. | TU-T
Rec. V.110 and X.30 do not support CRC monitoring. The frame typeis

NOTE!

renamed to V.110M or X.30M when CRC is activated.
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Rate Adaptation and M apping at Bit Rates3 48 kbit/s

User Rate kbit/s Rate Adapt. Meth- | XB Mapp. kbit/s | Control CRC Plesio.
od Signals Supp. Clocking
48 V.110 1x64 SA, SB, X No No
48 V.110M 1x64 SA, SB, X Yes Yes
56 V.110/7b 1x64 - No No
56 V.110/7c 1x64 SA, SB, X No No
56 V.110M 1x64 SA, SB, X Yes Yes
64 - 1x64 - No No
64 1x64+ 8+ 8 SB Yes Yes
72 - 1x64+1x8 - No No
72 1x64+1x8+ 8+ 8 SB Yes Yes
80 - 1x64+2x8 - No No
80 1x64+2x8+ 8 + 8 SB Yes Yes
144 - 2x64+3x8 - No No
144 2x64+3x8+ 8 SB Yes Yes
160 - 2x64+4x8 - No No
160 2x64+4x8+ 8+ 8 SB Yes Yes
Nx64 - Nx64 - No No
Nx64 Nx64+ 8 + 8 SB Yes Yes N£8
Nx64 Nx64+ 8 + 8 SB Yes N N>8
Nx64 Nx64+ 24 SB Yes Yes N>8
1544 - Nx64+8 - No No
1544 Nx64+8+ 8 + 8 SB Yes No
1544 Nx64+8+ 24 SB Yes Yes

V.110/7brefersto I TU-T Rec. V.110 Frame Table 7b and V.110M/7cisa
slightly modified V.110 frame. isaV.110 (56 kbit/s) like specific frame. 8, 16
denotes extra capacity carrying CRC with plesiochronous timing control. SA,
SB and X refer to SA, SB, X bitsin the frame.

NOTE!

At all data rates the channels can support simulated carrier according to V.13 for transfer of the 105/109
signal. V.13 ismostly used at rates n x 64 kbit/s.
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6.18.2.16 Performance

VCM supports circuit performance monitoring separately for each channel. When V.110, X.30 or
framing is activated with CRC transfer VCM performance signal quality monitoring according to G.821.
The performance data are collected in three ways:

— The unit collectsthe G.821 data for 24-hour periods starting at 00:00 hours. The 24-hour data are
available for automatic transfer to the DXX performance data base during the next day.

— If activated, the unit also cal culates performance data for 15-minute time periods. If the signal
impai rments exceeds a selected limit during a period, the data is transferred to the performance
database.

—  Athird set of performance countersis available for the network operator. He/she can start and
terminate error monitoring at any time and gain performance data for periodsfrom secondsto days
or months. The results are shown as error counts and as G.821 parameters.

Error Counters

VCM can count by using SW and HW counters:

— number of frame losses (frame from net, C2)

— number of multiframe |osses (frame from net, C2)

— number of frame word errors (frame from net, C2)

— number of CRC block errors

— code errorsin the user interface (G.703, Start-Stop format)
— buffer dips and adjustments

G.821 Statistics
The error counts are transformed to CCITT G.821 parameters

— total time (seconds)

— unavailable time (seconds)
— errored seconds

— severely errored seconds
— degraded minutes
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6.18.3 Interface M odulesfor VCM Data | nterface Unit

6.18.3.1 General

The unframed data i nterface modules used in the VCM unit are:

— V24-DCE
— V24-DTE
— V24-PMP
— V35

— V36

— X21

— G703-64
— V35-IEC
— V36-IEC

The unit accesses the physical interfaces via the interface modules. The interface modules convert the
CMOS level data, timing and control signalsto balanced or unbalanced V.11, V.28, V.10, V.35 or G.703
according to the requirements for each interface type. The receiver circuits convert the incoming signal
levelsto CMOS level data, clock and control signals.

The IF module monitors the existence of the received signal level; if the signal is missing, a power-off
signal indication is reported to the unit controller.

Interface signal coding (e.g. G.703 co- and contradirectional operation or synch/async converter) is
performed in the base unit.

Thereisan additional 16-bit input buffer on the V24-DTE module. This buffer can be used if buffer in
the base unit is not long enough (e.g. analog PMP circuit connected to VCM).

Asan addition to the V24-DCE module, the V24-PMP moduleincludesa V.13 simulated carrier tail eater
circuitin104 signal. Thefunction of thiscircuitisto prevent V.13 simulated carrier pattern accessto DTE
when 109 signal isOFF. Thetail eater circuit can be controlled by NM S and when the circuit is OFF, the
V24-PMP module actssimilarly asa VV24-DCE module.

TheG703-PDA module consistsof G.703 codirectional interface, coder/decoder and of adaption logic for
PDA 64 interface. This module can be used when the circuit goesthrough both DXX system and PDA 64
system.
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Available Interface M odules

Type Name Interfacetype |Buffer
V35 V.35 interface module DCE No
V36 V.36 interface module for bit rates up to 2 Mbit/s DCE No
V24-DCE V.24/V .28 interface module for bit rates up to 64 kbit/s DCE No
V24-DTE V.24/V .28 interface module for bit rates up to 64 kbit/s DTE 16 bit
V24-PMP V.24/V .28 point to multipoint master interface module DCE 72 bit
X21 X.21 interface module for bit rates up to 2 Mbit/s DCE/DTE No
V35-1EC V.35 IEC-530 interface module DCE No
V36-1EC V.36 IEC-530 interface module DCE No
G703-PDA Special G.703 64kbit/s interface module for PDA 64 system

G703-64 G.703 64 kbit/s interface module for co- or contradirectional operation

Interfaceto the Back Plane of the Subrack

The unit accesses the back plane of the DXX subrack through two euro connectors. The back plane

supplies battery voltage to the power supply module, access to the control bus of the subrack and access

to the 64 Mbit/s data cross-connect bus (X-bus). The X-businterface uses the lower rear connector.
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6.18.4 Fault Conditions

6.18.4.1 Signals and Directions of Fault Conditions

VCM holdsfour identical interface blocks numbered 1 and 4. The common parts are named block 0. The
signals and directions are identified as follows:

Reference Point Signal Description
ull Input signal at the receive part of the user interface
ul2 Output signal at the transmit part of the user interface
C1 XB output signal towards the X-businterface
c2 XB input signal from the X-businterface, net side signal
XCON-BUS BUS C“l Q Ul
@ F | | X8 DATA| IF
C2 FORMATTING D U2

A4F0036A.WMF

Fig. 174: Naming of Signal Reference Points

The following acronymswill be used in tables bel ow:

PMA= Prompt Maintenance Alarm

DMA-= Deferred Maintenance Alarm

MEI= Maintenance Event Information

S= Service Affecting Fault

R=Red dlarm LED

Y=Yéelow aarmLED

AlS= Signal substituted by AIS

RAI= Remote alarm indication (bit X in V.110, X.30 or frame)
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Common Parts (Block 0)

Faultsin Common Parts (Block 0)

Power supply

Fault Condition Status LED ul2 C1
Power supply

+5V,+12V,- 10V PMA R - -

+5 V back plane voltage PMA R - -
Memory faults

Fault Condition Status LED ul2 C1
RAM, EPROM fault PMA, S R - -
FLASH fault PMA, S R - -
Check sum error in

Fault Condition Status LED ul2 C1
- FLASH memory PMA, S R - -

- downloaded SW PMA, S R - -
Incompatible SW revisions PMA, S R - -

RL program error PMA, S R - -
Operating status faults

Fault Condition Status LED ul2 C1
Unit reset PMA, S R OFF OFF
Unit unregistered PMA, S R - OFF
Setup parameter error PMA, S R - -
X-bus fault

Fault Condition Status LED ul2 C1
Timing fault PMA, S R AlS AlIS
No interface (1A) activity PMA, S AlIS AlIS
Fault masking MEI, - Y - -
Interface Blocks (Block 1-4)

General IF Faults (Block 1-4)

Fault Condition Status LED ul2 C1
Missing or wrong |F module PMA, S - OFF/-
Power-OFF on input MEI, - Y - AlIS
ASIC error PMA, S R OFF OFF
IF Signal Faults (Block 1-4)

Fault Condition Status LED ul2 C1 Note

Input signal faults (U11)

Loss of input signal PMA, S R - AlS
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IF Signal Faults (Block 1-4)

Fault Condition Status LED uli2 C1 Note

Signal 105 OFF MEI, - Y - AlS Used when 105 should
be continuously on

Timing errors

Input signal (Ul1) buffer dip DMA R - AlS

Output signal (U12) buffer dip DMA R AlS -

Net Side Signal Faults (Block 1-4)

Fault Condition Status LED uli2 C1 Note

Input signal from net side (C2)

AlSfrom net side MEI, S Y AIS - V.110, X.30 or framing
inuse

Loss of frame alignment PMA, S R AIS RAI V.110, X.30 or framing
inuse

L oss of multiframe alignment PMA, S R AlIS RAI Used at bit rates
£ 2.4 khits.

Far end alarm (RAI) received MEI, S Y - - V.110, X.30 or framing
inuse

Performance Conditions (Block 1-4)

Fault Condition Status LED ul2 C1 Note

Performance conditions

G.821 unavailable state PMA, S - - - Available when end-to-
end CRC monitoring is
activated

G.821 datafor last 15 minutes DMA, S - - - Available when end-to-
end CRC monitoring is
activated

CRC errors detected DMA R - - Available when end-to-
end CRC monitoring is
activated

Frame alignment signal error PMA Y - - V.110, X.30 or framing
inuse

Test Loop Activation (Block 1-4)

Fault Condition Status LED uli2 C1

Manager activated |oops

- interface loop MEI, S Y AlS -
- ling, local loop MEI, S Y - AIS
User activated loop MEI, S Y - -
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6.18.5 Front panel of VCM-10T Unit with V35 Interface Module
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Fig. 175: Front panel of VCM-10T Unit with V35 Interface Module

34-pin female connector (1SO 2593)

Pin Number ITU-T V.35 Input/Output | Signal Signal Level
circuit no.

A Cable shield

P 103A input Transmitted data V.35

S 103B input Transmitted data V.35

Y 114A output Transmitted data timing from VCM V.35
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34-pin female connector (1SO 2593)

Pin Number ITU-T V.35 Input/Output | Signal Signal Level
circuit no.
AA 114B output Transmitted data timing from VCM V.35
R 104A output Received data V.35
T 104B output Received data V.35
C 105 input Request to send V.28
\Y 115A output Received data timing from VCM V.35
X 1158 output Received data timing from VCM V.35
D 106 output Ready for sending V.28
L 141 input L ocal loopback V.28
E 107 output Data set ready V.28
H 108 input Data terminal ready V.28
F 109 output Signal detector V.28
N 140 input Remote |oopback V.28
U 113A input Transmitted data timing from terminal equipment | V.35
W 113B input Test indicator V.28
NN 142 output Test indicator V.28
B 102 Signal ground V.28

O OROEOOI®®® ()
OOO®OO®®O
PEOPOOOE®®

O eovorwee® O

A1CO006A.WMF

Fig. 176: 1S0 5293 compatible 34-pin female connector
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6.18.6 Front Panel of VCM-10T with V36 Interface M odule
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Fig. 177: Front Panel of VCM-10T with V36 Interface Module
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D-type 37-pin female connector (1SO 4902)

Pin Number ITU-T V.36 Input/Output | Signal Signal
circuit no. Level
1 Cable shield
2 103A input Transmitted data V.11
22 103B input Transmitted data V.11
5 114A output Transmitted data timing from VCM V.11
23 114B output Transmitted data timing from VCM V.11
6 104A output Received data V.11
24 104B output Received data V.11
7 105A input Request to send V.11
25 105B input Request to send V.11
8 115A output Received data timing from VCM V.11
26 1158 output Received data timing from VCM V.11
9 106A output Ready for sending V.11
27 106B output Ready for sending V.11
10 141 input L ocal loopback V.28
11 107A output Data set ready V.11
29 107B output Data set ready V.11
12 108A input Data terminal ready V.11
30 108B input Data terminal ready V.11
13 109A output Signal detector V.11
31 109B output Signal detector V.11
14 140 input Remote | oopback V.28
17 113A input Transmitted data timing from terminal equipment V.11
35 113B input Transmitted data timing from terminal equipment V.11
18 142 output Test indicator V.28
19 102 Signal ground
20 102 Signal ground

37

[

[oXeReNeNoNoNoNoReNoXoNoToYoNoNoXoKo)
Q0000000000 0OO0O0O0O0O0

19

A1CO005A.WMF

Fig. 178: D-type 37-pin female connector
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6.18.7 Cabling for VCM-10T with V36

D37 MALE CONNECTOR

Fig. 179: V36 DCE/DTE Cabling
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6.18.8 Front panel of VCM-5T with V24-DCE, V24-DTE, V24-PMP Interface M odules
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Fig. 180: Front Panel of VCM-5T
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D-type 25-pin female connector (V.24/V.28 Interface M odule V24-DCE)

Pin Number ITU-T V.24cir- | Input/Output Signal
cuit no.
1 Cable shield
7 102 Signal ground
2 103 input Transmitted data
3 104 output Received data
4 105 input Request to send
5 106 output Ready for sending
6 107 output Data set ready
8 109 output Signal detector
20 108 input Data terminal ready
24 113 input Received data timing from terminal equipment
15 114 output Received data timing from VCM
17 115 output Received data timing from VCM
21 140 input Remote | oopback
18 141 input Local loopback
25 142 output Test indicator
9 --- output + 10 output from 321R
10 --- output - 10 output from 321R
11-14 No connection
16, 19 No connection
22,23 No connection

D-type 25-pin female connector (V.24/V.28 |

nterface Module V24-DTE)

Pin Number ITU-T V.24cir- | Input/Output Signal
cuit no.
1 Cable shield
7 102 Signal ground
2 103 output Transmitted data
3 104 input Received data
4 105 output Request to send
5 106 input Ready for sending
6 107 input Data set ready
8 109 input Signal detector
20 108 output Data terminla ready
24 113 output Transmitted data timing from VCM
15 114 input Transmitted data timing from DCE
17 115 input Received data timing from DCE
21 140 output Remote | oopback
18 141 output Local loopback
25 142 input Test indicator
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D-type 25-pin female connector (V.24/V.28 |

nterface Module V24-DTE)

Pin Number ITU-T V.24cir- | Input/Output Signal
cuit no.

9 --- output + 10 output from 321R

10 --- output - 10 output from 321R

11-14 No connection

16, 19 No connection

22,23 No connection
D-type 25-pin female connector (V.24/V.28 Interface M odule V24-PM P)
Pin Number ITU-T V.24cir- | Input/Output Signal

cuit no.

1 Cable shield

7 102 Signal ground

2 103 input Transmitted data

3 104 output Received data

4 105 input Request to send

5 106 output Ready for sending

6 107 output Data set ready

8 109 output Signal detector

20 108 input Data terminal ready

24 113 input Transmitted data timing from terminal equipment
15 114 output Transmitted data timing from VCM
17 115 output Received data timing from VCM
21 140 input Remote | oopback

18 141 input Local loopback

25 142 output Test indicator

9 --- output + 10 output from 321R

10 --- output - 10 output from 321R

11-14 No connection

16, 19 No connection

22,23 No connection

14

25

000000000000
0000000000000

1

13
ALCO004A.WMF

Fig. 181: D.type 25-pin female connector
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6.18.9 Front Panel for VCM-5T with G703-64
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Fig. 182: Front Panel of VCM-5T with G703-64
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D-type 15-pin female connector

Pin Number Input/Output Signal
1 output Transmit data (A)
2 output Transmit data (B)
3 input Receive data (A)
4 input Receive data (B)
5 output Transmit data timing (A)
6 output Transmit data timing (B)
7 output Receive data timing (A)
8 output Receive data timing (B)
9Y415 GND
9 15
1 8

A1CO008A.WMF

Fig. 183: D-type 15-pin female connector
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6.18.10 Technical Specifications
6.18.10.1 Power Requirements And M echanical Data

DC Supply
Input voltage: -30...-60 V DC

M echanical Dimensions
Width:

-VCM-5T-A: 25 mm (0.98")
-VCM-10T-A: 50 mm (1.97")

Depth: 160 mm (6.30")
Height: 244 mm (9.6")

6.18.10.2 DCE Interfaces

Timing Signals

Transmit side output to DTE (114)

Rate accuracy better than £100 ppm, locked to the node clock
Transmit sideinput from DTE (113)
Maximum allowed jitter + 0.4 Ul (20 Hz...f/20 kH2); f = f a4

Receive side output to DTE (115)

Maximum jitter
Loop-back to circuit 113

Interface Types

V Series Interfaces

Interface circuits

Circuit levels

Simulated Carrier Function
Asynchronous Operation
At bit rates® 600 bit/s
Data bits

Rate accuracy

- basic mode

- extended mode

At bit rates < 600 bit/s

- sampling rate

X.21 Interface

Interface circuits

Circuit level

0.1 Ul p-p

allowed

V.35 (IS0 2593), synch.

V.36 (1SO 4902), synch.

V.24/V .28 (1SO 2110), synch./async.
X.21/V.24 (1SO 4903), synch.

102,103, 104, 105, 106, 107, 108, 109,
113, 114, 115, 140, 141, 142

V.10, V.11, V.28 and V.35
V.13

V.14
6,7,80r9

+1,25-25%
+25%

48kHz

G T,RC,1,S BIX
X.27 (V.11)
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G.703 Interface

Nominal bit rate
Signals

Maximum output jitter
Contradirectional Interface
Electrical interface
Attenuation

Signal coding

- information

- timing

Maximum allowed input jitter
Codirectional Interface
Electrical interface
Attenuation

Signal coding

- binary one

- binary zero

- octet timing

Maximum allowed input jitter
Electrical Characteristics
Output pulse voltage

Pulse or space overshoot
Input impedance

Input return loss

Longitudinal balance

64 kbit/s

64 kbit/sinformation
64 kHz timing

8 kHz octet timing
+0.05Ul

2 symmetrical pairs per direction
<3dB; @32 kHz

100 % AMI
50 % AMI, octet timing by AMI violation
+0.4 Ul (10 Hz...3 kHz)

1 symmetrical pair per direction
<3dB; @128 kHz

1100 block during a 64 kbit/s period
1010 block during a 64 kbit/s period

violation of polarity inversion of consequtive blocks

G.823 §3.1.1, 64 kbit/s

1+ 0.1V; @ when terminated into 120 W
<+ 0.1V; @ when terminated into 120 W
120 W

312dB; @1.6...3.2kHz
3 18dB; @3.2...256 kHz
3 14 dB; @ 256...384 kHz

3 50dB; @1.6...128 kHz
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6.19 VMM Framed I nterface Unit

6.19.1 General

The VMM unit processes framed signalsat n x 64 kbit/s (n = 1...32). The unit includes two independent
transmission channels to carry data and also to provide an internal communication link of the DXX
system. The transmission channel interfaces are independent of each other and they are V.11 level NRZ
interfaces supporting data and clock signalsin both transmission directions. The frame structureis
proprietary frame using only 8 kbit/s for framing.

6.19.2 Operation of VMM Framed Interface Unit

6.19.2.1 Mechanical Design

The mechanical design of the VMM unit is based on the standard DXX system mechanics. The unit can
occupy any card dot in the subrack; however, the general recommendationsfor subrack equipping should
be followed.

VMM249 VMZ%QS PRF 202 or PDF 209

b

pin 1 B

INTERFACE MODULES

AOMO051A.WMF

Fig. 184: VMM Unit Equipped with Modules

A minimum configuration of the VMM unit consists of a VMM 249 base unit, a unit power supply PDF
202 or PDF 209, program memory VMZ 295 and for both channelsa VMM unit interface module. The
interface modul es are sel ected to suit the particular application in order to provide the physical interface
to the transmission line. The two channels can have interface modules of a different type.

The unit front panel houses alarm LEDs. The front panel openings are suited for all available interface
modul es.

Theunit isconnected to the DXX subrack X-busthrough connectors at the rear edge of the card. The bus
supplies the operating voltage to the unit power supply aswell as the signals for the internal subrack
control bus and for the data transmission processing.
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Functional Structure
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— D FRAME
n*64k kb/s XB/XD
V.11 IF IF T
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POW +5V, +12V, -10V BATTERY
BUS
AOF0082A.WMF

Fig. 185: Functional Structure of the VMM Unit

The main functional blocks of the VMM unit include the power supply, the processor and its peripheral
circuits, lineinterfacesfor both channels, channel frame multiplexer and demultiplexer circuits, channel
output and input buffers, and an X-businterface common for both channels.

The power supply generatesthe operating voltagesrequired in the unit from the battery voltageit receives
from the X-bus. The operating voltages are monitored and a functional disturbance activates a fault

message.

The processor with its peripheral circuits controls and monitors the functions of the unit. Information
related to the control and monitoring istransmitted on an internal control bus of the subrack. Through this
control bus the unit can communicate with other unitsin the subrack. The processor generatesHDLC
messages and processes HDL C messages received from framed interfaces.

The data transmission channel interfaces convert analog line signals to/from signal s suited for the unit's
digital circuits. In the transmitting direction data pulses are created in a form suitable for transmitting in
the required format. In the receiving direction asignal attenuated by the transmission line is regenerated
and the clock signal is recovered. The payload signal and the clock signal are transformed to a level
suitable for the digital logic. Theline interfaces are realized as interface modules so that a unit can have
two interface modules of different types at the same time. The available data transmission speeds of the
unit can be programmed.

The framed signal which is carried on the transmission line is assembled and disassembled in the Tx-
frame and Rx-frame blocks of each channel. In the transmitting direction the Tx-frame block creates a
signal by mapping data from the X-businto correct time sl ots, adding frame alignment signal bitsand the
CRC checksum, and by generating the HDL C channel at arequired position within the framewith theaid
of the processor. In the receiving direction the Rx-frame block searchesthe received signal for the frame
synchronization word. When the synchronization is found, the Rx-frame block can extract the data
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transmission time s ots, check the CRC checksum, and recover and supply the HDL C channel to the
processor. The frame structure and the use of the special bitsin the frame depend on the transmission
Speed.

Thetransmit buffers of the channels are used to store data received from the cross-connect viathe X-bus,
so that there isalways atime slot available for transmit by the Tx-frame block. The transmit buffers also
synchronize the phase of the transmitted frame with the phase of the X-bus and stuff idle data in unused
time dots of the frame.

Thereceiving buffers of the channel s storeincoming data so that required time slots are always available
to the cross-connect unit. These buffers also form a flexible buffer in order to compensate for minor
momentary speed differences between the X-bus and the received signal. The length of the receiving
buffers can be changed in accordance with the application’s requirements. For instance, in some cases a
minimum connection delay is required, and in plesiochronous operation it isdesired to have dips
occurring as seldom as possible.

The X-bus interface adapts the bus to the unit. It transfers signals from the bus to the channels, timing
signals and control information to the unit, and correspondingly it transfers data and monitoring
information from the channelsto the X-bus. The businterface prevents the unit from interfering with the
bus functions when the unit isinserted into the subrack dot, or when it isremoved from the subrack, and
asoif the unit fails.
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Block Diagram
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Fig. 186: Functional Block Diagram of the VMM Unit
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6.19.2.2 Power Supply

A unit receivesits operating voltage from the power supply module PDF 202 or PDF 209. This module
can bereplaced asawholeand it isplugged into the unit with connectors. The moduleisfixed with screws
in the place reserved for it on the unit. The battery voltage which is used as supply voltage for the power
supply moduleis connected from the DX X-bus through the bus connector. The module provides the
operating voltages +5V, +12V and -10V. The module also receives a +5V bus voltage, which during
startup conditionsis supplied to the interface circuits connected to the bus. The operating voltage +5V of
the unit is monitored with a reset-circuit and alow operating voltage resultsin unit reset. All operating
voltages as well asthe +5V bus voltage are monitored by measuring them with an A/D-converter. An
alarm isgenerated if a voltage exceedsits limits.

6.19.2.3 Unit Controller

The unit is controlled with an 80C188 microprocessor. The program is stored on the board in an
interchangeable EPROM-memory identified asVMZ 295. Part of the application programs are stored in
anon-volatile FLASH memory and thusit is possi bl e to update these programs without removing the unit
from its operating environment. A non-volatile memory is also used to store the unit's operating
parameters and the unit number so that in case of power interruption the unit is automatically reset to the
conditions prevailing before theinterruption, without specific parametrization. The RAM-memory of the
processor operates as a working storage containing e.g. error counters and data buffers for the HDL C-
links and the frame control bus.

6.19.2.4 Control Bus

The unit communicates with other unitsin the subrack via the subrack control bus. Each unit position in
the subrack has an individual addresswhich isregistered by the unit when it isinserted into the subrack.
This address identifies the unit during communication. The unit settings can be changed through the
control buswith the aid of a service computer connected to the SCU unit. The units are also monitored
and fault data is collected through the control bus. Each unit can transmit messages on the control bus
when there is no other traffic on the bus. When a unit is transmitting it sends a clock signal and data to
the bus. The unit uses the same linesto receive messages from other units. The control busis secured by
having a double bus, the duplication controlled by the SCU unit.

6.19.2.5 A/D-Converter

The unit includes a multichannel analogue to digital converter (A/D) which monitors the operating
voltages and also the control voltage from the interface module connectors. The control voltageisfor
instance a voltage received from a baseband modul e which control s the baseband line power-off situation.
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6.19.2.6 X-BusInterface

The cross-connect unit suppliesthe C16M bus clock through the X-bus. The C16M clock is also the
central clock of the subrack which isused to create clock frequenciesfor the transmitted signals. The bus
supplies frame alignment and multiframe alignment signals to the frame buffers.

The cross-connect unit exchanges data with the interface units by placing a channel address on the X-bus
that activates the data buffers of the corresponding channel. Received and transmitted data is carried on
separate 8-bit wide buses. The receiving data bus DR1 is secured with the data bus DR2. The cross-
connect unit decideswith the aid of the BUS test which busto use and thisinformation is supplied to other
unitsviathe control bus. The VMM unit receives from the cross-connect unit the time ot addresswhich
directs the bus data transmission to one selected time dot at a time.

The main signals of the X-bus interface are:

Signal Signal description

Cl6M Internal timing signal for the node

FSYN, MSYN Frame and multiframe alignment signals

DR10- 17 8-bit wide data bus VMM towards SXU

DR20 - 27 8-hit wide duplicate of the data bus VMM towards SXU
TO-7 8-bit wide data bus SXU towards VMM

BADO-7 8-bit wide addressing bus SXU to VMM

The X-businterface transmits and receives one byte of data each time an interface of the unit isaddressed
by the BADO - 7 bus. For each 125-us bus frame, the interface can be addressed once or several times
depending on the XB capacity (N x 64 kbit/s). A channel below thebit rate 64 kbit/sistransferred between
VMM and the cross-connection unit SXU using one byte per frame (64 kbit/s) and utilizing only one or
several of the 8 data bits, 8 khit/s each, of the byte. SXU maps only the used bits to the connection.

Busfunctions are monitored also by the interface units. When the interface is synchronized and the
corresponding cross-connection is made, the unit will activate thealarm 'l A Activity Missing', if it cannot
receiveitschannel addressfrom the bus. When a unit isinserted and connected to the subrack, it monitors
the combined information formed by the bus clock and multiframe synchronization signal; if this
information ismissing, theunit will activate the alarm 'Bus Sync Missing'. The'Bus Sync Missing' alarm
inhibits the missing channel address alarm.
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M ux/Demux

Indigital datatransmissionit is possible to combine several data transmission channelsand to send them
on the same transmission line by using frame structures. The frames consist of frame alignment signals
sent at regular intervals and data channelslocated at predefined positions between the alignment signals.
The frame alignment signal consists of a defined bit pattern which the receiver will search for in the
received serial data flow. When the receiver finds the frame alignment signal it is synchronized and
therefore able to extract the payload data channels and to map them into desired locations. The frame
alignment signals repeated at regular intervals divide the transmitted data into frames which have a
structure defined for each transmission speed. In the DXX system the bus frame repetition frequency is
always 8 kHz. Several consecutive bus frames are combined into a bus multiframe. For instance
signalling istransmitted in amultiframe structure containing 16 framesrepeated at afrequency of 500 Hz.
The proprietary framing of the VMM unit is based on the DXX system frame/multiframe timing so that
the frame frequency is500 Hz and framing bit'sfrequency is8 kHz. So the proprietary trunk frame length
isequal to one DXX-bus multiframe and to a 16 DXX-bus frame.

A more reliable receiver synchronization is achieved when a CRC checksum is added to the frame
structure. Then it isalso possible to monitor the quality of the transmission. The CRC ismadein the
transmitting end by dividing the binary value of a datablock of afixed length with a defined number. The
division remainder is transmitted in a frame to the receiver which then performs a corresponding
calculation and compares the result with the result received from the line. The transmission of the data
block has no errors when the results are equal. If there is a difference between the results, the received
data block contains one or more errors. The CRC can be made for a data block of one frame.

The CRC checksum isused to check the reliability of the synchronization by counting how many blocks
containing errors are received within a defined number of consecutive blocks. If the number of faulty
blocks exceeds the probability value thereis a great probability that the receiver is synchronized to a
wrong position of theframe, i.e. the receiver has made an error in the frame alignment. Then the receiver
isforced to make a new search for the frame synchronization word and to abandon the so called
'ssimulating frame synchronization word'.

The transmission quality is measured as the error rate by counting the number of received faulty blocks
within a given number of blocks. The CRC checksum method isfeasible when the transmission error rate
isso low that there is maximum one transmission error on the average in a checked block.

The internal communication of the DXX network is based on HDL C channels which are added to the
framed signals. The unit processor can transmit and receive messages to/from other nodes with a two
channel HDL C controller connected to both framed interfaces of the unit. Usually the messages are sent
viathe control busto the other unitsin which the messages are processed or through which they are sent
to other nodes. The transmission speed of the HDLC channelsis 4 kbit/s.
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6.19.2.7 Buffers

In the transmitting direction the buffer suppliestime dot data from the X-busto the frame to be
transmitted. When the cross-connect unit supplies data to the X-bus it also adds information about the
location in the transmitted frame where the data is to be placed. The unit storesthe data in its transmit
buffer in a position corresponding to thetime dot's position in the frame. The frame multiplexing circuits
will fetch the data when they are transmitting the corresponding time slot. Asit is possible to write the
data from the busto any time dlot position in the buffer, the buffer must control the write and read
operations so that they do not simultaneously address the sametime slot. Inthe VMM unit the following
method is used to avoid such conflict situations:

The transmit buffer length istwo DXX-bus frames. The frame multiplexing block reads the first frame
area and the buswritesinto the second frame area. Thistransmit buffer arrangement causes a delay of one
busframe or 125 ns.

In the receiving direction the buffer supplies received time slot data from the demultiplexed frameto the
X-bus. When the cross-connect unit via the X-bus requests data from the interface unitsit also specifies
the time slot concerned. Usually the phase of the received frame does not coincide with the frame phase
of the X-bus and on the other hand the receiver writes time dot data into the Rx-buffer clocked by the
received frame. Therefore the Rx-buffer hasto control that the read and write operations do not collide,
in spite of speed fluctuations and jitter. If the read and write addresses come too close, one of them hasto
be moved, i.e. centred. The allowed minimum distance between the read and write addresses depends on
the system requirements. Inthe VMM unit the centring is made by changing the read address, the change
being always one busframe or a multiple of abusframe. The centring causes a certain number of frames
to belost or retransmitted; the number is proportional to the distance which the read addressis moved.

Centring isrequired when the equipment is powered up, when a received signal contains disturbances or
when the transmission is plesiochronous. If a plesiochronous system constantly exhibits a frequency
differencein the samedirection, the buffer hasto be centred at regular intervals. Thelength of theinterval
depends on the frequency difference and on the distance from the centred read address position to the
position where a new centring occurs.

The buffers have one operating mode:

Rx Buffer Rx delay Tx length Tx delay

16 Bus Fr=1trunk Fr 3...13 BusFr 2 BusFr 1 BusFr
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Fig. 187: Centring in an Rx-Buffer of 16 Frames

In an Rx-buffer of sixteen bus frames (equal to one low overhead trunk frame) the allowed distance
between read and write addresses is three bus frames. If a shorter distance is detected by the check, the
read address is moved to a new position half trunk frame farther away. In this case centring means that
half of the trunk frame is either lost or repeated once. The sixteen bus frame buffer retains the frame
alternation also after the cross-connect, when a 2048 kbit/s framing structure or an x 64 kbit/s framing
structureis used.

In a plesiochronous system the interval between centring situationsis:

at n x 64 khit/s 5.33 x n x 8/df

wheredf isthefrequency difference between the signal received from theline and the receiving frequency
generated by the X-bus clock frequency.

A buffer with a length of 16 DXX-bus framesis also used for the 'Split Trunk' operation.
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Split Trunk Lines

A split trunk line can be used to combine several parallel n x 64 kbit/sinterfacesin order to increase the
maximum number of time dots of an x 64 kbit/strunk interface. The time integrity of thetime dotsin
the split trunk lineis preserved even if the n x 64 kbit/sis connected through physically separated cables.
One of theinterfaces will function as a master and the others as daves. The split components can have
different bit rates.

Theoretically the maximum delay allowed between linesin a split trunk lineis 0.1875 trunk frame: due
to the centring the master read address occurs when the write addressisin the area 13...3. However, due
to technical reasons the maximum delay is 350 ns.

The interfaces are synchronized to each other by their frame structure. In the transmitting direction the
interface transmit buffers and Tx-frame multiplexers are synchronized with the X-bus MSY N signal to
transmit in the same D XX-bus multiframe phase. In the receiving direction the master interface sends
information about its receiving buffer read phase to the dlaves, which will centre their own receiving
buffersto the same phase. This operation causes data time g ots sent from a transmitting node in the same
frame to be read together within one frame into the SXU-unit of the receiving node.

Each line of a split trunk line will handle its own signalling data.
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6.19.2.8 Loopsin VMM

The NMSisableto control several loopsinthe VMM unit. Loops are used to find a faulty section of the
line and to detect the faulty transmitting or receiving direction. The unit includes a loop timeout control
which will turn off aloop when the user-defined time has come to an end.

Interface L oop

VMM UNIT
INTERFACE MODULE
‘ RX
RD FRAME BUFF
‘ 7‘ DEMUX =
RCK i)
Y
D FRAME BUFF
MUX
TCK T
Y
CLOCK X-BUS
INTERFACE LOOFR GEN.

AOF0086A.WMF

Fig. 188: Interface Loop

Aninterface loop is created in the interface module. It loops the transmit data and the clock signal back
to the interface receiver. AlSis sent from the interface and the yellow alarm led is switched on.

Thetype of the module determines the point where the loop is created in the module. In most cases, due
to technical reasons, theloop isnot made using asignal with linelevel. Theloop will however alwaystest
the interface module control bus and connectors and a part of the module logic. Of course the line coder
and decoder aswell asthe frame multiplexer and demultiplexer are also tested in the loop. There should
be no other faultsin the unit's fault list when the loop is created.
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LineLoop

In the line loop the Rx-data received by the interface module islooped back to the interface transmitter.
Theyellow alarm LED is switched on.

VMM UNIT
INTERFACE MODULE
‘ RD FRAME RX
‘ DEMUX BUFE \
RCK T
LINELOOF
‘ D FRAME ™ Z
‘ MUX BUFE —_—
TCK ﬂ\
>
HDLC X-BUS
CLOCK
CEN CONT.

Fig. 189: Line Loop

AOF0087A.WMF

The interface module, line coder and decoder as well as the frame demultiplexer and multiplexer can be
tested from the modul €'s line connector with the line loop test. the HDL C-controller works with the line
loop. All other bits are looped back to the interface.

Remote Line Loop

Theremote line loop operatesin the looped unit in the sameway asthe (local) lineloop. The remote line
loop is activated from the unit at the other end of the line. The loop is made viathe HDL C-channel and
the control channel continuesto operate even when theremotelineloop isactive. The status of thelooped
unit can be checked with the service computer. When the loop is made the yellow LED of the unit
controlling theloop is switched on, and the yellow LED of thelooped unit isalso switched on. Thewhole
line can be tested with the remote line loop.
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6.19.2.9 Performance

The VMM unit supports trunk performance monitoring separately for each interface. The performance
signal quality monitoring is according to G.821. Performance data is collected in three ways:

Theunit collectsthe G.821 data for 24-hour periods starting at 00:00 hours. The 24-hour dataisavailable
during the next day for automatic transfer to the DXX performance database.

If activated, the unit also cal culates performance data for 15-minutes time periods. If the signal
impairments during a 15-minute period exceeds a sel ected limit, the dataistransferred to the performance
database.

A third set of performance countersisavailable for the network operator. The operator can start and
terminate error monitoring at any time and gain performance data for periods that can be selected from
seconds to days or months. The results are shown as error counts and as G.821 parameters.

Error Counters
The VMM unit is able to count, using SW and HW counters:

— number of frame losses (frame from the network side, C2)

— number of frame word errors (frame from the network side, C2)
— number of CRC block errors

— buffer dips and adjustments

G.821 Statistics
The error counts are transformed into CCITT G.821 parameters (see Relevant Recommendations).

— total time (seconds)

— unavailable time (seconds)
— errored seconds

— severely errored seconds
— degraded minutes
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6.19.3 Module Interfaces X21-G704-S, V35-G704-BS for VMM Framed | nterface Unit

6.19.3.1 General

A unit is connected to a transmission line through interface modules. The interface modul es contain the
analog components required for the interface and al so the analog components needed to generate i nput
and output clocks. The signals between the unit and the interface module are digital signalswhich are
converted to the transmission line level in the module. Each module type supports defined transmission
speeds which can be sel ected with the service computer. The codes and the availabl e transmission speeds
are described in the functional description of the respective units.

The processor bus is connected to both interface module connectors. Through thisbusit is possible to
detect the module type and to read data regarding the module status, e.g. regarding a missing incoming
signal. Parameters which define the modul e functions, e.g. the transmission speed and possible looping
commands, can be selected through the bus.

In the receiving direction theinterface module monitorsthe level of thereceived signal; if it istoo low or
if it is completely missing, the module sets an AIS signal to the unit and at the same time it activates a
missing signal alarm via the processor bus.

Thereceiving direction clock (receive clock) in the V-series modulesis received from circuit 113 of the
line. Thealarm of amissing signal with V-seriesmodul esisbased on detecting theincoming clock signal.

The received clock from both channelsis connected to the SY B interface, where the processor can select
adesired clock for either SY B-busto be used as the frame synchronization signal. The clock to the SY B-
busisdisconnected if thereisareceived signal failure.

The unit generates the frame structure for the data in the transmitting direction. NRZ data for interfaces
is connected to the interface module, whereit is coded and transformed into aline level signal.

The transmitting direction clock is phase-locked to the C16M frame clock received from the X-bus.

The transmitting direction clock for V35-G704 and V36-G704 modulesis generated by dividing the
C16M clock with suitable divider. Thisclock is used asthe transmit clock of the modulein circuit 115.

Because of the dividing process there may be some jitter in the clock in this case. If the C16M clock is
missing no signal or clock is sent from the module.
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6.19.4 Faultsand Actionsin VMM Framed Interface Unit

6.19.4.1 Fault Conditions

VMM holds 2 identical interface blocks numbered 1 and 2. The common parts are named block 0. The
signals and directions are identified as follows:

The following acronyms will be used in the tables below:

PMA = Prompt Maintenance Alarm
DMA = Deferred Maintenance Alarm
MEI = Maintenance Event Information
S = Service Affecting Fault

R =Red alarm LED

Y = Yélow alarm LED

AlS = Signal subgtituted by AIS

Reference point Signal description
ull Input signal at the receive part of the trunk interface
ul2 Output signal at the transmit part of the trunk interface
Cc1 XB output signal towards the X-bus Interface
c2 XB input signal from the X-businterface, net signal
X-BUS
Cl
BUS IF DATA F
< > U2
c2 FORMATTING

AOFONB5A. WMF

Fig. 190: Naming of Signal Reference Points
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FaultsIn Common Parts (Block 0)

Fault condition Status LED ul2 Ci1
Power supply
+5V,+12V,-10V PMA R - -
+5V back plane voltage PMA R - -
Memory faults
RAM, EPROM fault PMA, S R - -
FLASH fault PMA, S R - -
Check sum error
- in FLASH memory PMA, S R - -
- in downloaded SW PMA, S R - -
Incompatible SW
revisions PMA, S R - -
Operating status faults
Unit reset PMA, S R OFF OFF
Unit unregistered PMA, S R - OFF
Setup parameter error PMA, S R - -
X-bus fault
Timing fault PMA, S R AIS AlIS
No interface (IA) activity PMA, S R AlIS AlIS
Fault masking MEI, - Y - -
General IF Faults (Block 1,2)
Fault condition Status LED ul2 C1
Missing or wrong |F module PMA, S R - OFF/-
ASIC error PMA, S R OFF OFF
IF Signal Faults (Block 1,2)
Fault condition Status LED ul2 C1 Note
Input signal faults (UI1)
- Loss of input signal PMA, S R - AlS
Timing errors
- Input signal (UI1) buffer dlip DMA R - -
- Output signal (UI2) buffer dip DMA R - -
Signal Faultson the Network Side (C2) (Block 1,2)
Fault condition Status LED ul2 C1 Note
AlISfrom net side MEI, S Y AIS -
Loss of frame alignment PMA, S R AlS RAI
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Performance Conditions (Block 1,2)

Fault condition Status LED ul2 C1 Note
G.821 unavailable state PMA, S - - -

G.821 datafor last 15 min DMA - - -

CRC errors detected DMA - -

Frame alignment signal error PMA Y - -
Test Loop Indications (Block 1,2)

L oop condition Status LED ul2 Ci1
Operator activated loops

- interface loop MEI, S AlS -

- line loop MEI. S - AlIS

401



-
ERICSSON 2

Ericsson Radio Access AB

6/1551-ZAE 90117 Rev D INTERFACE UNITS
1999-02-23 VMM FRAMED INTERFACE UNIT

DXX NODE TECHNICAL DESCRIPTION

6.19.5 Technical Specificationsfor VMM Framed Interface Unit

Trunk LineInterfaces
Linerate (kbit/s): n x 64 kbit/s (N=1...32)

Input to DXX

rate accuracy
mesochronous operation clock frequency locked to DXX or better than +10°

Output from DXX

rate accuracy
mesochronous operation clock derived from the DXX node

6.19.5.1 Power Requirementsand M echanical Data

DC Supply
input voltage: -30...-60 Vdc

M echanical Dimensions
width: 25 mm (0.98 in.)

depth: 160 mm (6.30in.)

height: 244 mm (9.6 in)
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