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About This Book

The HP 37717C PDH /DSn Operating Manuaéxplains the following:

« How to select and use the PDH / DSn features provided with the PDH /DSn
options

*« How to make PDH / DSn measurements

For some operations and measurements, information from one of the following
associated books may be required:

“The HP 37717C Mainframe Operating Manual” explains how to obtain the
required display, how to use the front panel keys, how to interpret the status
indicators, how to connect to external equipment and how to perform instrument
tasks associated with the HP 37717C irrespective of the option configuration.

“The HP 37717C SDH / SONET Operating Manual"describes the selection of
SDH / SONET features and how to perform SDH / SONET tests with the HP
37717C Communications Performance Analyzer.

“The HP 37717C Jitter Operating Manual” describes the selection of Jitter
features and how to perform Jitter tests with the HP 37717C Communications
Performance Analyzer.

“The HP 37717C ATM and LAN Operating Manual” describes the selection of
ATM and LAN testing features and how to perform ATM and LAN tests with the
HP 37717C Communications Performance Analyzer.
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Introduction to PDH / DSn

The Plesiochronous Digital Hierarchy (PDH / DSn) is still the dominant technology

in most existing telecommunications networks throughout the world, although it is
being replaced in many networks by Synchronous Digital Hierarchy (SDH) or
SONET networks. PDH / DSn networks were developed at a time when point-to-
point transmission was the predominant network requirement. To support this
requirement, the standard approach to network management and maintenance was to
use manual distribution frames for access to individual signals. This is now
considered out of date and consequently SDH / SONET is now the preferred

network topology for new installations.

However PDH / DSn networks will exist for a long time to come even in networks
where SDH /SONET is the preferred technology. PDH is the ETSI international
standard, based on 2 Mb/s, defined by the ITU-T, and covers the hierarchal
transmission rates of 2 Mb/s, 8 Mb/s, 34 Mb/s and 140 Mb/s. DSn is the ANSI
standard covering transmission rates of 1.544 Mb/s (DS1) and 44.736 Mb/s (DS3).
PDH is asynchronous at 8 Mb/s, 34 Mb/s and 140 Mb/s. In order to access a signal,
for rerouting or test purposes, the whole line signal structure must be demultiplexed
step by step down to the 2 Mb/s level, because of the asynchronous nature of the
multiplexing.

At each multiplexing step, the bit rate of the individual tributary signals is controlled
within specified limits and is not synchronized with the multiplex equipment.
Because the bit rates of the individual tributaries are controlled within specific limits
this type of multiplexing is referred to as Plesiochronous i.e. nearly synchronous.
The individual tributaries are synchronized with the equipment at each multiplex
step by the process of positive bit stuffing justification.

In new SDH / SONET networks, PDH / DSn signals are mapped into virtual
containers / tributaries before being transported as part of the SDH / SONET
payload. The SDH / SONET payload must then be demapped into a PDH / DSn
tributary signal.

Therefore all PDH / DSn, SDH / SONET and mixed PDH/SDH DSn / SONET
networks require test sets which have PDH / DSn interfaces and PDH / DSn test
capability.
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Options With PDH / DSn Capability

Unstructured PDH Generation and Measurement. Option UKK (USB)
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Option UKK (USB), Unstructured PDH, provides generation and
measurement of unstructured PDH at interface rates of 704 kb/s, 2.048 Mb/
s, 8.448 Mb/s, 34.368 Mb/s and 139.264 Mb/s.

Allows the addition of Frequency Offset to the PDH signal

Provides 752 unbalanced or 12Q balanced input and output interfaces.
Allows selection of PRBS, WORD or USER patterns

Allows selection of Line Code AMI, HDB3 or CMI

Provides an ECL pulse each time an error occurs (Error Out)
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Structured PDH Generation and Measurement. Options UKJ (USA) and

UKN (USE)

Structured PDH Generation and Measurement. Options UKJ (USA) and

UKN (USE)
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Options UKJ (USA) and UKN (USE), provide generation and
measurement of Structured or Unstructured PDH at interface
rates of 2.048 Mb/s (E1), 8.448 Mb/s (E2), 34.368 Mb/s (E3)
and 139.264 Mb/s (E4).

Structured test signal rates of 64 kb/s, 2.048 Mb/s, 8.448 Mb/s
and 34.368 Mb/s are provided.

Frequency Offset can be added at the interface rates.
Line rate frequency can be measured.

Provides 72 unbalanced or 12Q balanced input and output
interfaces.

Allows selection of PRBS, WORD or USER patterns
Allows selection of Line Code AMI, HDB3 or CMI
Interface and test signal rates can be Framed or Unframed

MUX connector allows a 2 Mb/s signal from external equipment
to be inserted into the HP 37717C test signal.

DEMUX connector allows a 2 Mb/s signal from the HP 37717C
to be Dropped to external equipment.

Option UKN (USE) also provides generation and measurement
of PDH signals with ATM payloads. Option UKN (USE)
therefore provides all of the PDH facilities described here with
the additional facilities described on page 6.

Information on the ATM capabilities of the UKN (USE) module
is given in “The ATM Operating Manual’
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DS1, DS3, E1 and E3 Transmit and Receive Interfaces for ATM
Payloads. Option UKZ

DS1, DS3, E1 and E3 Transmit and Receive Interfaces for ATM
Payloads. Option UKZ
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Option UKZ, provides generation and measurement of
PDH /DSn signals with ATM payloads at interface rates of:
1.544 Mb/s (DS1), 44.736 Mb/s (DS3),

2.048 Mb/s (E1), and 34.368 Mb/s (E3).

Frequency Offset can be added at the interface rates.
Line rate frequency can be measured.

Provides the following RZ input and output interfaces:
DS3 and E3: 7%2 unbalanced

E1: 75Q unbalanced, 120 balanced.

DS1: 100Q balanced.

Allows selection of Line Code as AMI, HDB3, B3ZS or
B8ZS

Provides Input sensitivity level selection.
Provides output level control for DS1 and DS3.

Allows error and alarm injection at the physical and ATM
layers.

Allows selection of PCLP or Direct mapping at DS3.

Information on the ATM capabilities of this module is given
in “The ATM Operating Manual”
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E1, E3 and E4 Transmit and Receive Interfaces for ATM Payloads.
Option UKN (USE)

E1l, E3 and E4 Transmit and Receive Interfaces for ATM Payloads.
Option UKN (USE)
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Option UKN (USE) provides generation and measurement of PDH
signals with ATM payloads at rates of 2.048 (E1), 34.368 (E3) and
139.264 (E4) Mb/s.

Frequency Offset can be added at the interface rates.
Line rate frequency can be measured.

Provides the following input and output interfaces:
El: RZ, 75Q unbalanced and 122 balanced.

E3: RZ, 75Q unbalanced.

E4: CMI 75Q unbalanced.

Allows selection of E1 Line Code AMI, HDB3.

Allows selection of CRC-4 Multiframe at E1.

Information on the ATM capabilities of this module is given in “The
ATM Operating Manual”
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Binary Interfaces. Option UH3 (US7)
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Option UH3 (US7) provides binary NRZ interfaces for the structured PDH module
option UKJ (USA), and the unstructured PDH module option UKK (USB).

The interfaces can operate at any of the standardird@@ ppm.

When used with option UKK (USB), with an external binary clock input, the
interfaces can operate at any rate any rate in the range 700 kb/s to 170 Mb/s.

TTL signal levels, at data and clock ports, and external clock port, are valid from
700 kb/s to 50 Mb/s, T to ground.

ECL signals, at data and clock ports, and external clock port, are valid from 700 kb/
s to 170 Mb/s, 78 to -2V.

The external clock input may be used to clookeddata from the PDH / DSn
transmitter at standard rates. In addition if Option UKK (USB), Unstructured PDH,
is fitted can cloclcodeddata in the range 700 kb/s to 170 Mb/s.

Simultaneous jitter of binary clock and binary data outputs is possible (2, 8, 34 &
140 Mb/s) if Option UHK (USB) or A3K, Jitter Generator, is fitted.

Jitter measurement on the binary clock input is possible (2, 8, 34 & 14G:MbG&
ppm) if Option UHN, A1M, A1N or A1P, Jitter Measurement, is fitted.

Frequency measurement of the external clock input and binary clock input is
provided.
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Multiple PDH Outputs. Option UHC (US6)
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Option UHC (US6), Multiple PDH Outputs, provides three addition& PDH
outputs.

OUT 1 is delayed by 4 bits relative to the main PDH OUT.
OUT 2 is delayed by 8 bits relative to the main PDH OUT.
OUT 3 is delayed by 12 hits relative to the main PDH OUT.

NOTE: When used with Option UKZ, multiple outputs are available at the 2 and 34
Mb/s E1 and E3 rates.
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PDH / DSn Display Reference

Unstructured PDH Generation and Measurement. Option UKK
(USB)

A choice of 5 SIGNAL rates is available.

TRANSMITTER OUTPUT [ PDH 1
o
_ . o
The clock is normally synchronized to | &&fene i
an internal clock. cone Coos 1
PATTERN [ 2715-1 1
When 2 Mb/s is selected the clock TERHINATION 7S UNBAL

RECOVERED by the Receiver can be
used as the synchronization source.

D N GO W

FREQUENCY OFFSET can be added a

preset CCITT values or as User defineg| it e e !

. J‘Fﬁﬁ““} JITTER || TEST
values in the rang# 100 ppm. P e

[ 140 Mb/’s 1
CLOCK SYNC INTERNAL
. i FREQUENCY OFFSET [ OFF
The preset value will change according | e -
to the PDH signal rate selected. i cee

STATUS:
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Unstructured PDH Generation and Measurement. Option UKK (USB)

PATTERN allows a choice of PRBS and

WORD patterns.

Line CODE and TERMINATION can be
selected to match the requirements of
network equipment.

Errors of the type selected on the TEST|
FUNCTION display can be added to the

PATTERN singly by pressingINGLE)

TRANSMITTER OUTPUT

PDH JITTER TEST
FUNCTION

[ PDH 1

IGNAL
CLOCK SYNC
FREQUENCY OFFSET
CODE
PATTERN
TERMINATION

[ 2 Mb’s
INTERNAL

[ OFF

[ HDB3 1

[ z~15-1 ]

[ 750 UNBAL 1

or at a selectable RATE.

TEST MODE allows Bit Error
measurements to be made with the
network equipment Out Of Service or
Frame error measurements to be made
with the network equipment In Service.

When In Service is selected the only
PATTERN available is LIVE TRAFFIC.

If 2 Mb/s is selected as the SIGNAL rate,
choice of 2 Mb/s FRAMING type is
provided.

STATUS:
L™

CODE
PATTERN
TERMINATION

RECEIVER INPUT [ PDH 1
PDH JITTER

SIGNAL [ 2 Mb’s

LEVEL L_TERMINATE
TEST MODE

[ HDB3
[ 2715-1

1
1
1
[ 752 UNBAL 1

STATUS:

0uT OF IN MULTIPLE]

SERVICERESERVICE WINDOW

RECEIVER INPUT [ PDH 1

PDH JITTER

SIGNAL [ 2 Mb’s 1

LEVEL [ TERMINATE ]

TEST MODE L _IN SERVICE 1

FRAMING L_PCHM30 ]]

CODE [ HDB3

PATTERN LIVE TRAFFIC

TERMINATION [ 752 UNBAL 1
STATUS:

PCM30 PCM31 PCM31CRCPCM30CRC] MULTIPLE]
SN R Minoba

10
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Structured PDH Generation and Measurement. Options UKJ (USA) or

UKN (USE)

Structured PDH Generation and Measurement. Options UKJ (USA) or

UKN (USE)

A choice of four SIGNAL rates is

available.

The clock is synchronized to an internal
clock.

TERMINATION and Line CODE
selections should match the requirement
of the network equipment.

TRANSMITTER OUTPUT [ PDH 1

MAIN |ISTRUCT'D: JITTER TEST
SETTINGS['SETTINGS FUNCTION

SIGNAL
CLOCK SYNC INTERNAL
TERMINATION [ 750 UNBAL ]
LINE CODE [ HDB3 1
FREQUENCY OFFSET [ OFF 1
PRYLOAD TYPE [ UNFRAMED ]
[ 2°15-1 PRBS]
PRBS POLARITY [ INV ] CCITT

FREQUENCY OFFSET can be added a

D M HEa

MULTIPLE]
WINDOW

preset CCITT values or as User defined
values in the rangg 100 ppm

The preset value will change according t
the PDH signal rate selected.

PAYLOAD TYPE determines whether th

TRANSMITTER OUTPUT [ PDH 1

MAIN |ISTRUCT'D: JITTER TEST
SETTINGS['SETTINGS FUNCTION

[ 2 Mb’s 1
INTERNAL
TERMINATION [ 750 UNBAL ]
LINE CODE L _HDB3 1
FREQUENCY OFFSET [ OFF ]]
PRYLOAD TYPE [ UNFRAMED ]
PRTTERN [ 2°15-1 PRBS]
PRBS POLARITY [ INV ] CCITT

SIGNAL
CLOCK SYNC

STATUS:

MULTIPLE]
WINDOW

PDH signal is Unframed (Unstructured),
Framed or Structured.

PATTERN allows a choice of PRBS and
WORD patterns.

PRBS POLARITY allows a choice
between Inverted (CCITT recommended
and Normal.

TRANSMITTER OUTPUT [ PDH 1

MAIN |ISTRUCT'D: JITTER TEST
SETTINGS['SETTINGS FUNCTION

SIGNAL [ 34 Mb/s
CLOCK SYNC INTERNAL
TERMINATION 750 UNBAL
LINE CODE

FREQUENCY OFFSET [ OFF 1

PRYLOAD TYPE L_UNFRAMED ]|
PRTTERN [ 2°23-1 PRBS]
PRBS POLARITY [ INV ] CCITT

STI

MULTIPLE]
WINDOW

11
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Structured PDH Generation and Measurement. Options UKJ (USA) or

UKN (USE)

If 2Mb/s SIGNAL rate is selected the
choice of Framing type is included in the
PAYLOAD TYPE menu.

If STRUCTURED is selected a new
display of USIVENSSRINES is

obtained.

TEST SIGNAL allows a choice of rates
(sub interface rate) at which testing is
performed.

The example shown is for a 140 Mb/s ma
signal rate.

If 2Mb/s TEST SIGNAL rate is selected
the choice of Framing type is included in
the 2M PAYLOAD menu.

The 2M PAYLOAD menu includes a

choice of INSERT 2Mb/s which allows a@;ﬁﬁfﬂf“gm
SETTINGS JSETTINGS!

external 2 Mb/s Test Signal, presented a
the MUX port, to be inserted into the
structured PDH signal.

The capability to DROP the 2 Mb/s Test
Signal to external equipment, via the
DEMUX connector, is provided on the
[RECEIVE]

display 2M PAYLOAD
menu.

TRANSMITTER OUTPUT

MAIN |ISTRUCT'D: JITTER
SETTINGS['SETTINGS

SIGNAL

CLOCK SYNC

TERMINATION

LINE CODE

FREQUENCY OFFSET
PRYLOAD TYPE

PRBS POLARITY C

[ PDH 1
TEST
FUNCTION
1
INTERNAL

[ 750 UNBAL ]
[ HDB3 1
[ OFF 1

L_UNFRAMED ]|
[ 2715-1 PRBS]
INV ] CCITT

STATUS:
L™

TRANSMITTER OUTPUT [ PDH 1
MAIN [STRUCT‘D| JITTER TEST
SETTINGS JSETTINGS! FUNCTION
TEST SIGNAL [ 2 Mb/s ]]
2M  PAYLOARD [ PCM30 1
34Mb 8hb 2hb
L1101 31011
PRTTERN [ 2°23-1 PRBS]
PRBS POLARITY [ INV ] CCITT
B/G PATTERN [ RIS 1

D WD M D W

[ PDH 1

TEST
FUNCTION

TEST SIGNAL
2M  PAYLOARD

C

8hb

34Mb
110 1t

B/G PATTERN

L 2 Mb’s 1
L INSERT 2Hb/s ]|
2hb
i 11

[ RIS 1

ST

ATUS:
[PCM31CRC] INSERT
[T

[ W oo

12
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Structured PDH Generation and Measurement. Options UKJ (USA) or

UKN (USE)

34Mb, 8Mb and 2Mb allow selection of

the tributary of interest.

PATTERN allows a choice of PRBS and
WORD patterns.

PRBS POLARITY allows a choice
between Inverted (CCITT recommended
and Normal.

TRHNSMITTER OUTPUT [ PDH 1
AIN (STRUCT'D|: JITTER TEST
SETTINES SETTINGS FUNCTION

TEST SIGNAL [ 2 Mb’s 1
2M  PAYLOARD [ PCM30 1
34Mb 8hb 2hb
NN [ 2 1[C 4 1
PRTTERN [ 2°23-1 PRBS]

PRBS POLARITY

[ INV ] CCITT
B/G PATTERN [ RIS 1

B/G PATTERN selection determines the

pattern inserted in the non test tributarieg

If Transmit and Receive TEST SIGNAL

64 kb/s is selected the 2 Mb/s Framing
choice is made from the 2M PAYLOAD
menu.

A telephone HANDSET can be connecte

to the 64 kb/s channel and used to LISTH ¥

or TALK and LISTEN.
The B/G PATTERN in the non test 64 kb/

channels is always NUMBERED.

When N X 64kb/s is selected a test pattern

can be inserted across a number of
Timeslots even if the selected Timeslots
are non contiguous.

The required Timeslots are selected usi

DESELECT ALL M DESELECT |
SELECT and

In this example timeslots 3, 5, 9, 25, 26
and 27 are selected.

STaTus:
WINDOW
TRANSMITTER OUTPUT [ PDH 1
WATN | STRUCTD| [ TES
SETTINGS SETTINGS FUNCE 10N
TEST SIGNAL [ 64 kbls ]
2M PAYLORD [ PCM30 i
3Mb_ 8Mb _ 2ib _ 64kb
L3 10 2 1[0 4 1L 1
HANDSET [ LISTEN ONLY J
PATTERN 2~11-1 PRBS]
PRBS POLARITY [ NORMJ T
6 PATTERN aIs
B/G PATTERN 64 kb/’s NUMBERED
T B UL TIPLE]
ONLY LISTEN WINDOW
TRANSMITTER OUTPUT [ PDH 1
WAIN _|[STRUCT D) TEST
SETTINGS SETTINGS|FUNCTION
TEST SIGNAL NxB4 Kbls ]
2M PAYLORD E Pemeithe 1
H3Bd [ Fuuka®ura®ennnnnnnnsnnnnn sk f ]
Cursor On Timeslot #31
EBanduidth 384 kh/s —
PATTERN 2°15-1 PRBS]
PRBS POLARITY L NORM3 RON-FCTTT
B/G PATTERN NK64 Kbi's NUMBERED
LG PCHal  [EEPCHI0CRCIMPCH31CRC UL TIPLE]
R R Koo |

13
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Structured PDH Generation and Measurement. Options UKJ (USA) or
UKN (USE)

If the receiver input is derived from the

network equipment monitor point then Wn ——— !
is pressed until the o Cewe 3
MONITOR indicator is lit. e T
EQLIEtIZER [ OFF 1 GAIN E ggNé;uR %

The received signal will be 20 to 30 dB | s ™™
L IN ] CCITT

below the normal level. To return the
received signal to normal GAIN is
required at the receiver input.

The received signal may also require
equalization to compensate for cable
losses.

STATUS:
L™

The[TrRANSMIT] IESIEESNE Y

allows the addition of errors. T e ﬁﬁg’sﬂ“ !
SETTINGS: SETTINGS! FUNCTION
H TEST FUNCTION [ PDH 1 ERRORS
Bit, Code or FAS (Frame) errors can be | -~ e

added dependent upon the SIGNAL and
PAYLOAD TYPE selections.

Errors of the type selected on the TEST
FUNCTION display can be added to the
PATTERN singly by pressinGINGLE] . or]

at a selectable RATE. sTATUS:

14
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DS1, DS3, E1 and E3 Transmit and Receive Interfaces for ATM
Payloads. Option UKZ

DS1, DS3, E1 and E3 Transmit and Receive Interfaces for ATM Payloads.
Option UKZ

A choice of four PDH / DSn SIGNAL
rates is available e TP gy T !
LAYER LAYER FUNCTION

[ DS3 ] [_INTERNAL]

The clock may be synchr.onized to an ot e
internal clock or the received clock. Lhie cone” B2 )
CONVERGENCE SUB-LAYER [ DIRECT 1

TERMINATION and Line CODE
selections should match the requirement] sceme.e Con 1
of the network equipment.

For DS1 and DS3 signal rates, the

STATUS:

OUTPUT LEVEL can be selected. At DS] Bl
the CONVERGENCE LAYER can be
configured

When SDH / SONET modules are fitted
additional transmission and reception "E&%ZETTTLEEEETTPUFLE?}.JN A .
rates are available. For example STM-1

2B s e i
and OC-3c transmission and reception if Hmiwrion- b7 e
available via the SDH Overhead / Stresq e oreser CF
. CONVERGENCE SUB-LAYER [ DIRECT 1

module ALT plus an optical module
Such as UHl SCRAMBLING L ON 1

D N e N
FREQUENCY OFFSET can be added at
preset values or as User defined values i e e 2wt LA !

FlveR " LVEn  PuncTion
the rang& 100 ppm SIGNAL [ 3 Mb’s I INTERNAL ]
CLOCK SYNC [ INTERNAL 1
. | e
The preset value will change according t{ rreauenct orrser A —
the PDH / DSn signal rate selected. oAt TRAEE fupserne
SCRAMBLING [ ON 1

STATUS:

15
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DS1, DS3, E1 and E3 Transmit and Receive Interfaces for ATM

Payloads. Option UKZ

At the 34Mb/s SIGNAL rate a TRAIL
TRACE facility is available. The default
signal, HP37717C, may be replaced with

selectable message.

If the DS3 SIGNAL rate is selected the
choice of CONVERGENCE SUB-LAYER
is provided (Direct or PLCP mapping).

If the 2Mb/s SIGNAL rate is selected,
CRC-4 Multiframing may be selected.

SCRAMBLING may be selected ON or
OFF at any of the SIGNAL rates.

TRANSMITTER OUTPUT

PHYSICAL | ATH TEST
LAYER LAYER FUNCTION

S [ 34 Mb/s
CLOCK
TERMINATION

[ ATH 1

IC INTERNAL ]
[ INTERNAL

N =N

i
L
LINE CODE HDB3
FREQUENCY OFFSET [ OFF 1
TRAIL TRACE [ TEST N
HP37717C
SCRAMBLING LON 1
STATUS:
TEST W UL TIPLE]
WINDOW
TRANSMITTER OUTPUT [ ATH 1
PRYSICAL) | ATH TEST
LAYER || LAYER | [FUNCTION
1GNAL [ D3 1 [_INTERNAL]
CL| INTERNAL
OUTPUT LEVEL DS3-HI
TERMINATION 750 UNBAL
INE CODE
FREQUENCY OFFSET [ OFF 1
CONVERGENCE SUB-LRYER [_PLCP ]
LINE_SIGNAL STATUS(G1) [ 000 1
CYCLE/STUFF_COUNT [ NOWINAL 1
GRONTH BYTE [2i 1r11111111]
SCRAMBLING LN i
STATUS:
DIRECT PLCP UL TIPLE]
WINDOW
TRANSMITTER OUTPUT [ ATH 1
PRYSICAL)|| ATH TEST
LAYER |_LAYER | [FUNCTION
s [ 2 Mbs I INTERNAL 1
TERMINATION [ 75m UNBAL 3
LINE CODE [ HDB3 1
FREQUENCY OFFSET [ OFF i
CRC-4 MULTIFRAME [ OFF ]
SCRAMBLING LON 1
STATUS:
OFF

MULTIPLE]
WINDOW
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HP 37717C PDH / DSn Features

DS1, DS3, E1 and E3 Transmit and Receive Interfaces for ATM

Payloads. Option UKZ

The[TrRANSMIT] IESEESINE Y

allows the addition of errors and alarms 4
the physical and ATM layers.

The types of error available for selection
will depend on the SIGNAL rate selected
The example shown is for DS1 which
includes excess zeros (EXZ).

TRANSMITTER OUTPUT

PHYSICAL | ATH TEST
LAYER LAYER JFUNCTION

[ ATH

TEST FUNCTION [ PDH

ERROR ADD TYPE [ _FAS (LINE)
RATE [ OFF

PRESS EIIEMY KEY TO ERROR [ 1 FRAME

ALARM TYPE [ OFF

1 ERR & ALARM
]l

1
1
1

The alarms which may be generated al

STATUS:

B haa mim

0

MULTIPLE]
WINDOW

depend on the SIGNAL rate selected.
The example shown here is for DS3.

The Far End Alarm and Control (FEAC)
function allows alarm conditions and
control codewords to be transmitted.

TRANSMITTER OUTPUT
PHYSICAL | ATH TEST
LAYER LAYER  JFUNCTION

[ ATH

TEST FUNCTION [ PDH
ERROR ADD TYPE
RATE

1 ERR & ALARM
[ FAS (LINE) 1
[ OFF
PRESS EII[EM3 KEY TO ERROR [ 1 FRAME
ALARM TYPE [_FEAC
FEAC CODE TYPE
MESSAGE

REPEAT (TIMES)
TRANSMIT NEW CODE

1
1
]
1

[ LOOPBACK
ElgEHETIUHTE DS1I 11

LOOP. JC10 MESS. 1
[ OFF 1

To make measurements on PDH / DSn

STATUS:

K i e

Ma

signals with ATM payloads, set the LR T A
PHYSICAL LAYER to the | Tam s —
interface SIGNAL RATE. MONITOR Eﬁgi!%é”" t éggglz:; ]

and TERMINATE LEVELS should be
set to match the signal level.

CELL SCRAMBLING [ OFF

tton

El FA rA =N

MULTIPLE]
WINDOW
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HP 37717C PDH / DSn Features

DS1, DS3, E1 and E3 Transmit and Receive Interfaces for ATM
Payloads. Option UKZ

Selec{RESULTS | EDEIRERVRE

RESULTS ;I CUMULATIVE 1
[ CODE 1

CODE EC
CODE ER

ELAPSED TIME

tton
Then select the type of result required.

RESULTS [ PDH 1L G.826 ANALYSIS]
[_FEBE ]|

FEBE ANALYSIS (G.826)

EB ES
SES URS
PURS BBE
ESR SESR
BBER

ELAPSED TIME

STATUS:

Kk naaa

Information on the ATM features of this module is given in “The ATM Operating
Manual”
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HP 37717C PDH / DSn Features

E1, E3 and E4 Transmit and Receive Interfaces for ATM Payloads.
Option UKN (USE)

E1l, E3 and E4 Transmit and Receive Interfaces for ATM Payloads.
Option UKN (USE)

A choice of three PDH SIGNAL rates is

available P
LAYER LAYER  FUNCTION
H S1G| [140 Mb/s ]| [ _INTERNAL]
The clock may be synchr.onlzed to an S, R,
internal clock or the received clock. FREGUENCY OFFSET L GFF 1
TRAIL TRACE [HE%HE
FREQUENCY OFFSET can be added at|
preset values or as User defined values
the ranget 100 ppm. The preset value
will change according to the PDH signal
rate selected. QUi
A Trail Trace facility is available at the
140 and 34 Mb/s rates.
TRANSMITTER OUTPUT [ ATM 1

TERMINATION and Line CODE are FRveR | LAER  rulction
preset at 140 and 34 Mb/s. at the 2 Mb/s| &afsne ™ 7 htiar

. ) . EEEIQEEEN [ 752 UNBAL 1
rate the Termination and line code FREQUENCY oFFseT e —
selections should match the requirement ™ ™" v 2
of the network equipment.
At the 2 Mb/s rate CRC-4 Multiframing
can be selected.
STATUS:
il
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HP 37717C PDH / DSn Features

E1, E3 and E4 Transmit and Receive Interfaces for ATM Payloads.

Option UKN (USE)

When SDH / SONET modules are fitted,
additional transmission and reception
rates are available. For example STM-1
OPTICAL and STM-1 (ELECTRICAL)
transmission and reception is available vi
the SDH Overhead / Stress module A1T
plus an optical module such as UH1.

To make measurements on PDH signals

TRANSMITTER OUTPUT

[PHYSICAL|
LAYER

IGNAL

CLI
TERMINATION
LINE CODE
FREQUENCY OFFSET
CRC-4 MULTIFRAME

AT
LAYER
[2 Ib/s

TEST
FUNCTION

[ ATH 1

]| [_INTERNAL]
INTERNAL

[ 750 UNBAL ]

[ HDB3 1

[ OFF 1

[ OFF 1

STATUS:

with ATM payloads, SeRECEIVE| to PEE%EE“ULERLIE%PET — !
and select the interface SIGNAL | s [ 140 Mbrs 1
RATE. MONITOR and TERMINATE Ezﬁgiggﬁé”" . %EEMT:::: :

LEVELS are available.

STATUS:

Selec{RESULTS | EDEIRERVRE

ATH MULT IPLE]
WINDOW
RESULTS (NN SHORT TERM ]
[ EM BIP 1
EM BIF EC
EM BIFP ER
ELAPSED TIME
N R T PDH ATH MULT IPLE]
SCAN CONTROLIEIRESULTS IIRFSULTS WINDOW
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HP 37717C PDH / DSn Features

E1, E3 and E4 Transmit and Receive Interfaces for ATM Payloads.
Option UKN (USE)

Then select the type of result required.

RESULTS [ PDH 1L _G.826 ANALYSISI
L FEBE ]|
FEBE ANALYSIS (G.826)
EB ES
SES URS
PURS BBE
ESR SESR
BBER
ELAPSED TIME
S% FEBE MULTIPLE]
WINDOW
NOTE When DS3 frame errors are being measured, errors in either FAS or MFAS bits are

included.

Information on the ATM features of this module is given in “The ATM Operating
Manual”.
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HP 37717C PDH / DSn Features
Binary Interfaces. Option UH3 (US7)

Binary Interfaces. Option UH3 (US7)

To enable th€TRANSMIT) selection of
NRZ binary interfaces, sele :
MAIN SETTINGS, INTERFACE,

The CLOCK SYNC for the transmitted
signal may be selected as either the
internal source or from an external
binary (NRZ) input.

The binary clock and data output
thresholds and polarity are selectable.
Thresholds may be ECL (23 to
ground) or TTL (792 to -2V), polarity
may be normal or inverted.

To enable thRECEIVE] selection of
binary interfaces, sele([g§] , MAIN
SETTINGS, INTERFACE BN

TRHNSMITTER OUTPUT [ PDH 1
STRUCT'D | TEST BINARY
SETTINES SETTINGS FUNCTION
[ 2 Mb/: 1
INTERFHEE HINHRV ]]
CLOCK SYNC [ INTERNAL 1
FREQUENCY OFFSET [ OFF 1
PRYLOAD TYPE [ UNFRAMED
PRTTERN 2715-1 PRBS]
PRBS POLARITY C INU 1 CCITT
STEE%ED BINARY MULTIPLE]
[ Minoba
TRANSMITTER OUTPUT [ PDH 1
MAIN ISTRUCT'D  TEST BINARY
SETTINGS SETTINGS FUNCTION /I
SIGNAL
INTERFACE BINARY
CLOCK SYNC INTERNAL
THRESHOLDS: CLOCK OUT [ ECL 1
DATA OUT [ ECL 1
POLARITY: CLOCK ouT [ NORMAL 1
DATA OUT [ NORMAL 1
STATUS:
MULTIPLE]
WINDOW
RECEIVER INPUT [ PDH 1
MAIN |ISTRUCT'D | BINARY
SETTINGS| SETTINGS
SIGNAL L 2 Mb/s 1
INTERFACE [_BINARY ]]

PRYLOAD TYPE [ UNFRAMED
PRTTERN 2715-1 PRBS]
PRBS POLARITY C INU 1 CCITT

STATUS:

MULTIPLE]
WINDOW
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HP 37717C PDH / DSn Features
Binary Interfaces. Option UH3 (US7)

The binary clock and data input
thresholds and polarity are selectable.

The DATA threshold selections are:

TTL (1.5V), ECL (-1.3V) and GND
(V)

The CLOCK thresholds are as for data
plus AUTO (mean signal level).

The CLOCK and DATA polarity may be
normal or inverted.

RECEIVER INPUT [ PDH 1
MAIN ISTRUCTD Yl
SETTINGS SETTINGS /I
SIGNAL 2 Mb/s
INTERFACE BINARY
THRESHOLDS: CLOCK IN [ ECL 1
DATA IN [ ECL 1
POLARITY: CLOCK IN [ NORMAL 1
DATA IN [ NORMAL 1
STATUS:
MULTIPLE]
WINDOW
RECEIVER INPUT [ PDH 1
MAIN ISTRUCT'D [ BINARY
SETTINGS SETTINGS
SIGNAL 2 Mb/s
INTERFACE BINARY
THRESHOLDS: CLOCK IN L ECL ]]
DATA IN [ ECL 1
POLARITY: CLOCK IN [ NORMAL 1
DATA IN [ NORMAL 1

STATUS:

e e

MULTIPLE]
WINDOW
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HP 37717C PDH / DSn Features
Binary Interfaces. Option UH3 (US7)
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PDH / DSn Testing With The HP 37717C
Alarm Monitoring

Alarm Monitoring

Options Required Structured PDHUKJ (USA) or UKN (USE)

Application

Problems in the network at all levels in the hierarchy can be detected by the
occurrence of alarms in each tributary of structured PDH systems.

Using the HP 37717C inraceive onlynode, each tributary can be scanned and the
state of Frame Loss, Remote (RAI) and AIS alarms viewed
display.

Default (Known State) Settings

It can be advisable to set the HP 37717C to a known state prior to setting up to make
a measurement. This clears all previous settings and provides a clearly defined
instrument state. For a list of Default Settings and the procedure for accessing them
seeStored Settings

Test Setup Procedure (Alarm Monitoring)

This setup procedure is based on Structured PDH 140 Mb/s line traffic interfaced at
the line equipment 7€ protected Monitor point. If a protected Monitor Point is not
available then an HP 15510A Protective Probe may be used at an unprotected
Monitor point.

When 120Q Balanced alarm monitoring is desired at an unprotected Monitor point
use an HP 15511A Protective Monitor Probe. The instrument is useddaiae
only mode to monitor Frame Loss, AIS and Remote alarms.
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PDH / DSn Testing With The HP 37717C

Alarm Monitoring

2 Mb/s 8 Mb/s 34 Mb/s 140 Mb/s
TEST SET
PDH
IN
1 Connect the HP 37717C to the line
terminal equipment protected Monitor[%wn E o !
point and set up tHRECEIVE)  display som Crame 3
YININEISRIINEEN as shown opposite] [Ermarion Gy UeAL
EEHEtIZER [ OFF 1 GAIN E ggNé;uR ]

The GAIN and EQUALI

ZER settings

should be set to optimize the received

signal.

2 SetupthéreceIVE

STRUCTURED SETTINGS [EEEOW

opposite.
2M PAYLOAD determin

and selection which should match that of

the network equipment.

display

es the Framing

PAYLOAD TYPE [ STRUCTURED 1

TO_SET TEST SIGNAL, FIRST SELECT THE
*STRUCT*D SETTINGS' FOLDER RBOVE

STATUS:

MULTIPLE]
WINDOW
RECEIVER INPUT [ PDH 1
MAIN
SETTINGS HARBTES
TEST SIGNAL [ 2 Mb’s 1
2M  PAYLOARD [ PCM30CRC 1
34Mb 8hb b
L 3 10 2 1C 4 1
PATTERN [LIVE TRAFFIC]
STATUS:
MULTIPLE]
WINDOW
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PDH / DSn Testing With The HP 37717C

Alarm Monitoring

Start the Test (Alarm Monitoring)

1 . Setupth¢resuLTs] display as

shown opposite and select
PDH ALM SCAN J{ ON |

If any of the three alarms, Frame Loss,
RAI or AIS has occurred the appropriate
point in the hierarchy will be highlighted.

The test can be halted at any time by

selectinc[felgd on thfRESULTS
RIS Y display.

RESULTS [ PDH ALM SCAN 1 [OFF ]

140Mb INTERFACE

34Mb 1 2 3 4
L

N R I

2 To determine which alarm has occurred

set the PDH ALM SCAMe]lgdl and
then set théRECEIVE
display

to the tributary highlighted as shown

opposite and pre$RUN/STOP

Example 2Mb number 2 of 8Mb number

of 34 Mb number 1 is highlighted.

3 Now view the Alarm Seconds results

8Mb 1234 1234 1234 1234
FErrrrrrrrrr —
2Mb 1111 1111 1111 1111
Wmzzz zzzz zzzz zzz?
333 3333 3333 3333
bhbh 444h bbhh LEki
STATUS:
WINDOW
RECEIVER INPUT [ PDH 1
HAIN ~}GTRUCT D)
SETTINGS [SETTINGS|
TEST SIGNAL [ 2 Mbls 1
2H PRYLOAD [ PCH30CRC 1
34Mb_ sib _ _2hb
L1 10 1 1/
PATTERN [LIVE TRAFFIC]
e % MULTIPLE]
BN BN BN =N S

on thegRESULTS] display to determing

which alarms have occurred.

RESULTS [ PDH BL_ALARM SECONDS |

POWER LOSS AIS
LOS PATTERN LOSS

RAI
MFRAME _LOSS
RMT MFRM ALM

ELAPSED TIME

STATUS:

CUMDL SHORT [ ERROR ALARN MULTIPLE]
ATIVE Tert JANALYS1SIISECONDS m WINDOW
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PDH / DSn Testing With The HP 37717C
Analysis of N X 64 kb/s

Analysis of N X 64 kb/s

Options Required Structured PDHUKJ (USA) or UKN (USE)

Application

Many customer premises receive subrate signals for example 128 Kb/s or 384 kb/s.
The timeslots which make up these services may or may not be contiguous. Testing
these services requires that the test set to be able to insert a pattern across the
required timeslots.

Testing N X 64 kb/s channels structured within a 2 Mb/s signal can be carried out on
an End to End basis using two test sets.

Default (Known State) Settings

It can be advisable to set the HP 37717C to a known state prior to setting up to make
a measurement. This clears all previous settings and provides a clearly defined
instrument state. For a list of Default Settings and the procedure for accessing them
seeStored Settings in the Mainframe Operating Manual

Test Setup Procedure (N X 64 kb/s Analysis)

This setup procedure is interfaced at 2 Mb/s, with a test signal of 6 X 64 kb/s non-
contiguous timeslots. A PRBS test pattern is transmitted across the 6 timeslots. A
BER measurement is performed on the received test pattern.

TEST SET TEST SET
SIGNAL SIGNAL SIGNAL SIGNAL
IN out N ouT

o) o) o) o)
2 Mb/s S S 2 Mb/s
L L
LINE LINE
EQUIPMENT EQUIPMENT
2 Mb/e ] ] 2 Mb/s
. .
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PDH / DSn Testing With The HP 37717C
Analysis of N X 64 kb/s

HP 37717C #1
1. Set up théOTHER]

[le]Niilel display as shown opposite. | e [ SETTINGS CONTROL 1

TRANSMITTER AND RECEIVER [ COUPLED ]|

Aﬂy SettingS Change made on the RECEIVER COUPLED TO TRANSMITTER

(TRANSMIT)] or (RECEIVE] displays will
automatically occur on the other.

STATUS:

INDEP- COUPLED]
e [l ]

MULTIPLE]
WINDOW

2. Connect the HP 37717C to the line

equ|pment and Set up t ANSMIT TRHNSI’IITSTERR OUTPUT [ PDH 1

YNESERNERN display as shown R S o

1 CLOCK SYNC E %N?EgﬁHL %
opposite. TERAINATION [ oo Ui )
FREQUENCY OFFSET [ OFF il

The settings of SIGNAL rate and LINE | ™™ ™ [ STRUCTURED 3

TO_SET TEST SIGNAL, FIRST SELECT THE

CODE must match those of the network | ST SETTies FoLber fece.
equipment.

STATUS:

MULTIPLE]
WINDOW

3. Set up théTRaNsMmIT] display

STRUCTURED SETTINGS [ESRe o AT o

EST
SETTINGS JSETTINGS|.FUNCTION

opposite. R R

In this example timeslots 3, 5, 9, 25, 26 | wes crviiinnone s

and 27 are selected.
PATTERN [ 2715-1 PRBS]
PRBS POLARITY [ NORM] NON-CCITT

2M PAYLOAD selects the Framing which| s eree wise s HUMBERED
must match that of the network equipmen

i

MULTIPLE]
WINDOW
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PDH / DSn Testing With The HP 37717C

Analysis of N X 64 kb/s

4. Set up thgResuLTS) display as show

opposite.

The RESULTS type may be changed
during the measurement without
interrupting the test.

HP 37717C #2

1. Set up théOTHER] ISRINER
[leINNizeIl display as shown opposite.

Any settings change made on the

(TRANSMIT] or (RECEIVE) displays will
automatically occur on the other.

2. Set up théReceve)]  display
as shown opposite.

The settings of SIGNAL rate and LINE
CODE must match those of the network
equipment.

RESULTS [ PDH

1L ERROR ANALYSIS]

ELAPSED TIME

G.821 1 G.826 M.2100 | M.2110 | M.2120
[ BIT ]|
EC AnD ES Z
ES Z
EFS Z
Z
UNAY Z
DEG MIN Z
CODE ES

STATUS:

il rim e

MULTIPLE]
WINDOW

FUNCTION

[ SETTINGS CONTROL 1

TRANSMITTER AND RECEIVER [ COUPLED ]|
RECEIVER COUPLED TO TRANSMITTER

STATUS:

INDEP— [ COUPLED)
P

MULTIPLE]
WINDOW

TRANSMITTER OUTPUT [ PDH 1

STRUCT'D | TEST
HANBNIES| SETTINGS: FUNCTION

SIGNAL

CLOCK SYNC
TERMINATION

LINE CODE
FREQUENCY OFFSET
PRYLOAD TYPE

[ 2 Mb’s

[ INTERNAL
[ 750 UNBAL
[ HDB3

[ OFF

1
1
1
1
1
[ STRUCTURED 1

TO_SET TEST SIGNAL, FIRST SELECT THE
*STRUCT*D SETTINGS' FOLDER RBOVE

STATUS:

MULTIPLE]
WINDOW
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PDH / DSn Testing With The HP 37717C
Analysis of N X 64 kb/s

3. Setup th%ECEIVE STRUCTURED

SISRINeR] display as shown opposite. | i e Lo 1

MAIN [STRUCT:D|
SETTINGS JSETTINGS!

In this example timeslots 3, 5, 9, 25, 26 | " e E Rt 3
and 27 are selected. 4 L Fnnn e
2M PAYLOAD selects the Framing which| e .., [ ok 1571 pREs

must match that of the network equipmen

"]
4. Set up théResuLTs] display as show
opposite. St | b W20 weln | e
The RESULTS type may be changed - )
during the measurement without . mee
interrupting the test. i 5 T
DEG MIN 2
CODE ES
ELAPSED TIME
STATUS:
[ " |
Run the Test (N X 64 kb/s Analysis)
1. Pres$RUN/STOP] -
« The measurement results and alarms are available fREBBLTS display

during the test period.
* The test can be halted at any time by preS®08I/STOP)
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PDH / DSn Testing With The HP 37717C
BERT Testing

BERT Testing

Options Required Structured PDHUKJ (USA) or UKN (USE), or Unstructured
PDH UKK (USB)

Application

A transmission system must be specified for its overall error performance, measured
over a period of time. Conformance to these specifications ensures that an installed
system will meet the requirements of an Integrated Digital Network (IDN).

After troubleshooting, or during installation or commissioning, it is necessary to
check that the transmission link meets this error performance.

This can be performed in two ways:

« End To End - Error performance measurements are made on an end-to-end basis
testing the Go and Return paths separately but simultaneously. The measurements
are often performed unattended and the results and other events, alarms for
example, logged on a printer or disc and timed by a real time clock facility.

Two HP 37717C's are required for this measurement, one at each end of the link.

TEST SET TEST SET
SIGNAL SIGNAL SIGNAL SIGNAL
IN ouT IN out

[~ [~
L L
LINE LINE
EQUIPMENT EQUIPMENT
/‘ /‘
I I

End-to End Test
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PDH / DSn Testing With The HP 37717C
BERT Testing

* Loopback - Error performance measurements are made via a loopback at the
remote end of the system testing the combined Go and Return paths. The
measurements are often performed unattended and the results and other events,
alarms for example, logged on a printer or disc and timed by a real time clock.

TEST SET

SIGNAL SIGNAL
IN ouT
N
L L
LINE LINE
EQUIPMENT EQUIPMENT LC
- 7
- N
Loopback Test

Default (Known State) Settings

It can be advisable to set the HP 37717C to a known state prior to setting up to make
a measurement. This clears all previous settings and provides a clearly defined
instrument state. For a list of Default Settings and the procedure for accessing them
seeStored Settings

Test Setup Procedure (BERT Testing)

This setup procedure is based on 140 Mb/s, CMI, PRBS test data terminat€d in 75
A SINGLE test period of 24 HOURS is used and use of the a printer or disc for
recording of results and alarms is included. A graphical record of the results can be
viewed on the HP 37717(GRAPH) display at the end of the test period.
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PDH / DSn Testing With The HP 37717C
BERT Testing

1. Set up théOTHER]

display as shown opposite
(On both HP 37717C|S |f end tO end)_ TRANSMITTER AND RECEIVER [ COUPLED ]|

RECEIVER COUPLED TO TRANSMITTER

FUNCTION [ SETTINGS CONTROL 1

Any settings change made on the

(TRANSMIT] or (RECEIVE) displays will
automatically occur on the other.

A
2. Connect the HP 37717C to the line
. TRANSMITTER OUTPUT [ PDH 1
equipment and setup t FRANSMIT se 7 thos| SETTTNGS. FuNETon
display as shown opposite (on both HP | g&, T —
f . TERMINATION 758t UNBAL
37717C's if end to end). Y- cB
PAYLOAD TYPE [ FRAMED 1 -
PATTERN [ 2723-1 PRBS]
PRBS POLARITY L IN ] CCITT

D M HEa

3. Select th jHelele]Ife@ function as

- ) FUNCTION [ LOGGING 1

shown opposite (on both HP 37717C's if| wossms sere CcowRoL 1
end to end). LORe1NG PeRIOD
[ 10 1[ MINS]

RESULTS LOGGED [ ALL 1

A LOGGING PERIOD selection of
[USER PROGRAM] [10 MIN] provides LB8 B e B YERr E AT resurs’
the following: L0G O DEHAND RESULTS

A complete set of period and a complete
set of cumulative results logged on the -

printer or disc every 10 minutes.

A complete set of cumulative results logged on the printer or to disc at the end of the
test period.
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PDH / DSn Testing With The HP 37717C
BERT Testing

4. Set up thgResuLTs) display as show
0pp0$ite (On both HP 37717C's if end t0 ez | 582 [W.zt00 [.zti0 H.2120

end). [ BIT 1

The RESULTS type can be changed duri s
the test period without interrupting the teg &,

The RESULT ¢ iilNIINleXele) 11310 ELAPSED TIME

STORAGE selection enables the graphid
To disable graphics select STORAGE

STATUS:
[OFF].

RESULTS [ PDH BL_ERROR ANALYSIS ]|

EC AnD ES

EEGNIIN

CODE ES

Start the Test (BERT Testing)

1. Presgrun/sTOP] (on both HP 37717C's if end to end).

The measurement results and alarms are available GREBeELTS display during
the test period.

The graphical measurement results and alarms are stored in non volatile memory for

viewing later on théGRAPH] display.
The test can be halted at any time by pres®08I/STOP]

At the End of the Test (BERT Testing)

The Date and Time the test started and the instrument setup are logged on the
selected logging device.

All results are logged on the selected logging device at 10 minute intervals.
Any alarms which occur during the test period will be logged on a printer or disc.

At the end of the test period a complete set of cumulative results are logged on
the printer or disc.

A graphical record of the results during the test period can be viewed on the
display. If Remote Control option A3B or A3D is fitted the graph results
can be logged to an external printer, at a later dates @gdicsandExternal HP
550C DeskJet Printer in the Mainframe Operating Manua

Results and Alarm summaries can be viewed of@RaPH display.
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PDH / DSn Testing With The HP 37717C
BERT Testing

The total graphics store capacity is normally 20,000 events. If GRAPH STORAGE
RESOLUTION [FULL] is selected on tHOTHER) display

the capacity reduces to 10,000 events.

The resolution, determined by the selection made under STORAGE on the
EINeX<e Mo display, affects the ZOOM capability when

viewing the bar graphs. If 1 SECOND is selected all resolutions are available under
ZOOM. If 1 MIN is selected only 1 MIN/BAR, 15 MINS/BAR and 60 MINS/BAR

are available.If 15 MINS is selected only 15 MINS/BAR and 60 MINS/BAR are
available. If 1 HOUR is selected only 60 MINS/BAR is available.

Up to 10 sets of graphical results can be stored. If an attempt is made to store more
than 10 sets of results, then a first in first out policy is operated and the oldest set of
results will be lost. If graphics are enabled and a test is run which exceeds the
remaining storage capacity, then some previously stored graphical results will be
lost.

To prevent accidental overwriting of previously stored results the graphics capability
should be disabled, when graphical results are not required, by selecting STORAGE

[OFF] on th{RESULTS) display.
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PDH / DSn Testing With The HP 37717C
Cross Multiplexer Testing

Cross Multiplexer Testing

Options Required Structured PDHUKJ (USA)or UKN (USE)

Application

For comprehensive testing of network equipment it is essential that the test
equipment can multiplex/demultiplex the test signal.

The insertion of tributary signals into the PDH multiplexer, which are then
multiplexed into the 140 Mb/s PDH structure should take place without introducing
errors. The insertion and structuring process is tested by adding a test pattern to the
tributary inserted at the tributary insert port. At the high rate side of the PDH
multiplexer the tributary is destructured and a BER test performed.

By using a protected monitor point at the high rate side of the PDH multiplexer the
mux/demux need not be taken out of service.

Default (Known State) Settings

It is advisable to set the HP 37717C to a known state before setting up a
measurement. This clears all previous settings and provides a clearly defined
instrument state. For a list of Default Settings and the procedure for accessing them
seeStored Settings in the Mainframe Operating Manua

Cross Multiplexer Testing Test Setup Procedure

In this setup a 2 Mb/s Framed tributary, containing a test pattern, is inserted at the
tributary insert port of the PDH multiplexer. The 140 Mb/s structured PDH signal is
obtained from a protected monitor point. The 2 Mb/s tributary is destructured by the
HP 37717C test set and an Error measurement is performed on the 2 Mb/s tributary
test pattern.

A SINGLE test period of 24 HOURS is used and the printer is enabled to record
results and alarms.

The HP 37717C PDH/SDH test set GRAPHICS function is enabled. The graphical
results can be viewed on tf@RAPH)  display.
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PDH / DSn Testing With The HP 37717C
Cross Multiplexer Testing

PDH MUX
R —————
140 Mb/s 140 Mb/s
2 Mb/s INSERT
— @)
TEST SET
3
PDH PDH
IN ouT
Q @)
2 Mb/s
& =
140 Mb/s

A

Cross Multiplexer Testing

1. Connect the HP 37717C to the networt
equipment and set up tf@THER)
display as shown

opposite.

FUNCTION [ SETTINGS CONTROL 1

TRANSMITTER AND RECEIVER L INDEPENDENT ]|

STATUS

INDEP— [ COUPLED) MULTIPLE]
ENDENT - WINDOW
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PDH / DSn Testing With The HP 37717C

Cross Multiplexer Testing

2. Set up thgrrRAaNSMIT) display as
shown opposite.

The PAYLOAD TYPE determines the
Framing, which is selected from the
softkey menu.

Selections of Framing and Code must
match those of the network equipment.

TRANSMITTER OUTPUT

TRUCT'D Tl
ETTINGS FUN

[ PDH 1

MAIN |iS EST
SETTINGS(SI ICTION:

3. Set up thégeceve) disple AN
SSpies] as shown opposite.

The GAIN and EQUALIZER settings
should be set to optimize the received
signal.

SIGNAL 1
CLOCK SYNC INTERNAL
TERMINATION [ 750 UNBAL ]
LINE CODE [ HDB3 1
FREQUENCY OFFSET [ OFF 1
PRYLOAD TYPE L_PCM31CRC ]| -
[ 2°11-1 PRBS]
PRBS POLARITY [ NORMI CCITT
RE [STRUCT D) m MULTIPLE]
WINDOW
RECEIVER INPUT [ PDH 1
STRUCT'D
HANINIE | SETTINGS'
SIGNAL [ 140 Mb/s 1
TERMINATION 750 UNBAL
LINE CODE CHMI
EL [ MONITOR 1
EQUALIZER [ OFF 1 GAIN [ 20 dB 1
PAYLOAD TYPE [ STRUCTURED 1 -

TO_SET TEST SIGNAL, FIRST SELECT THE
*STRUCT*D SETTINGS' FOLDER RBOVE

STATUS:

MULTIPLE]
WINDOW

4. Set up thérecgeve] display
RIRVSEENESRIINER] as shown

opposite.

The required 2 Mb/s test signal is selectg
under 34Mb: 8Mb: 2Mb

2M Payload determines the test signal
framing and must match that of the

RECEIVER INPUT

TRUCT*D|
ETTINGS!

[ PDH 1

MAIN (S
SETTINGS JSI

TEST SIGNAL

network equipment.

[ 2 Mb’s 1

2M  PAYLOARD [ PCM31CRC 1
b Shb 2hb
[ 2 1EENCL ¢ ]
PRTTERN [ 2°11-1 PRBS]
PRBS POLARITY [ NORMI CCITT
STATUS:
1

N N N

MULTIPLE]
WINDOW
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5. Select the logging device and set up tt

i B FUNCTION [ LOGGING 1
OTHER dlsplay, [Nelelell\fel function, LOGGING SETUP [ CONTROL 1
as shown opposite. LOGEING PeR1OD Efhoe
RESULTS LOGGED [ SELECTED 1
WHEN [PERIOD EC>0] ensures results e R | |
are not logged on the selected logging | 8  &w o st E AL nesurs”
device when a print period is error free. | "™ ™" eSS
[*]
EC>0 WINDOW

Continuity Check
Before running the test carry out a continuity test to verify the measurement path.

1 Set Up th fRESULTS dISpIay as ShOW RESULTS [ PDH I CUMULATIVE 1
I

Opposite_ Fis HGRE

FRS FRS
140 Mb’s 34 Mb’s 8 Mb/s
2. Pres$RUN/STOP| to starta

measurement. BIT EC

BEIT ER
3. Press error ad8INGLE| three times

and check that the errors are recorded o

the[RESULTS) display.
4. Pres$RUN/STOP| to stop the status:

MULTIPLE]
measurement.

ELAPSED TIME

Start the Cross Multiplexer Test

1. Set up théR ESULTS dlSplay as show RESULTS [ PDH I ERROR ANALYSISI

Opposite_ G.821 1 6.826 1/ M.2100 |/ W.2110 | H.2120
[ BIT ]|
G.821 Analysis results are displayed but i o £5 ;
any of the other results can be viewed | & 4 ||
without affecting the measurement. B8 5

ELAPSED TIME

STATUS:

Rl v WM PE el
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If you do not require stored graphics
RESULTS [TIMING CONTROLI
results select STORAGE [OFF] on the | st esm perion c1 seconn 1

TEST TIMING [ MANUARL 1

RESULTS| palih\lexe{el\aj{e]n STORAGE [ OFF ]
display.

2. Pres$RUN/STOP)| to start the

measurement.

STATUS:

us:
OFF 1 SEC 1 HIN 15 MIN 1 HR - [MULT IPLE]
- ResoL N [ResoL ‘v [l ResoLniResoL ‘N I WINDOW

The following error results are available on fResuLTs display during the test
period:

e 2 Mb/s - FAS, CRC, REBE and BIT
* 8, 34 and 140 Mb/s - FAS

The graphical measurement results and alarms are stored in non volatile memory for

viewing later on théGRAPH] display.
The test can be halted at any time by pre§${081/STOP]

At the End of the Test (Cross Multiplexer Testing)

« The Date and Time the test started and the instrument set-up are logged on the
logging device selected.

« Results are logged on the selected logging device at 1 hour intervals if the error
count is greater than 0.

< Any alarms which occur during the test period will be logged on the selected
logging device.

< Atthe end of the test period a complete set of cumulative results are logged on
the selected logging device.

« A graphical record of the results during the test period can be viewed on the
display. If Remote Control option A3B or A3D is fitted the graph results
can be logged to an external printer, at a later dates gdicsandExternal HP
550C DeskJet Printer in the Mainframe Operating Manua

* Results and Alarm summaries can be viewed ofGR&PH display.
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The total graphics store capacity is normally 20,000 events. If GRAPH STORAGE
RESOLUTION [FULL] is selected on tHOTHER) display

the capacity reduces to 10,000 events.

The resolution, determined by the selection made under STORAGE on the

display, affects the ZOOM capability when

viewing the bar graphs. If 1 SECOND is selected all resolutions are available under
ZOOM. If 1 MIN is selected only 1 MIN/BAR, 15 MINS/BAR and 60 MINS/BAR

are available.If 15 MINS is selected only 15 MINS/BAR and 60 MINS/BAR are
available. If 1 HOUR is selected only 60 MINS/BAR is available.

Up to 10 sets of graphical results can be stored. If an attempt is made to store more
than 10 sets of results, then a first in first out policy is operated and the oldest set of
results will be lost. If graphics are enabled and a test is run which exceeds the
remaining storage capacity, then some previously stored graphical results will be
lost.

To prevent accidental overwriting of previously stored results the graphics capability
should be disabled, when graphical results are not required, by selecting STORAGE

[OFF] on th{RESULTS) display.
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PDH / DSn Testing With The HP 37717C
FAS Monitoring

FAS Monitoring

Options Required Structured PDHUKJ (USA) or UKN (USE), or Unstructured
PDH UKK (USB)

Alternatively for PDH / DSn with ATM payloads OptidWKZ .

Option UKK (USB) - Unstructured PDH allows FAS Monitoring to be carried out at
2, 8, 34 and 140 Mb/s.

Option UKZ - allows FAS Monitoring to be carried out at DS1 and DS3 (Incorrect F
and M framing sequence) rates as well as at 2 and 34 Mb/s ETSI rates.

Application

Degradation in error performance can be detected by the occurrence of Frame
Alignment Signal (FAS) errors in PDH /DSn systems.

Using the HP 37717C inraceive onlymode, FAS errors can be measured and

viewed on théresuLTS] display. In addition, the results can be logged on the
selected logging device for examination later.

Default (Known State) Settings

It can be advisable to set the HP 37717C to a known state prior to setting up to make
a measurement. This clears all previous settings and provides a clearly defined
instrument state. For a list of Default Settings and the procedure for accessing them
seeStored Settings

Test Setup Procedure (FAS Monitoring)

This setup procedure is based on Structured PDH 140 Mb/s line traffic interfaced at
the line equipment protected Monitor point. If a protected Monitor Point is not
available then an HP 15510A Protective Probe may be used at an unprotected
Monitor point.

The instrument is used ireceive onlymode to measure FAS Errors. A Timed Start
test period is used which allows the measurement to be started at a time when the
user would not normally be available.

All Error Ratio and Analysis results are logged on the selected logging device at 2
hour intervals and at the end of the test period. Occurrences of error seconds and
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FAS Monitoring

alarms are logged on the selected logging device in real time.

2 Mb/s 8 Mb/s 34 Mb/s 140 Mb/s
TEST SET
PDH /DSn
IN

FAS Monitoring

1. Connect the HP 37717C to the line
terminal equipment protected Monitor

point and set up thHgeceive] display
YNEISRINEREN as shown opposite.

When Balanced FAS monitoring is desire
at an unprotected Monitor point use an H
15511A Protective Monitor Probe.

RECEIVER INPUT [ PDH 1
STRUCTD

SETTINGSIARITI
SIGNAL [ 140 Mb’s 1
TERMINATION 750 UNBAL
LINE CODE CHl
LEUEL [ HONITOR ]
EQUALIZER [ OFF 1 GAIN [ 20 dB
PAYLOAD TYPE [ STRUCTURED I

TO_SET TEST SIGNAL, FIRST SELECT THE
*STRUCT*D SETTINGS' FOLDER RBOVE

The GAIN and EQUALIZER settings

should be set to optimize the received

STATUS:

MULTIPLE]
WINDOW

signal.
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PDH / DSn Testing With The HP 37717C
FAS Monitoring

2. Set up thégeceve)| display

RECEIVER INPUT [ PDH 1
RLEUSIEEERRINEE] as shown SETTINGS LTI
opposite. 2 eRiLoRs EFonsoe 3
3 3 C aénb] C ng iC ZTb 1
2M PAYLOAD Framing selection should |
match that of the network equipment. PATTERN LLIVE TRAFFIC]
STATUS:

MULTIPLE]
WINDOW

3. Set up th LOGGING FUNCTION [ LOGGING

1

dlsplay as shown OppOSIte. LOGGING SETUP [ CONTROL 1
LOGGING [oN 1

LOGGING PERIOD [1HOWR ]

RESULTS LOGGED [ SELECTED 1

Wi

CONTENT [ ER & ANAL 1

[ PER & CUMUL] -

LOG ERROR SECONDS

LOG AT END OF TEST ALL RESULTS

LOG ON DEMAND RESULTS
STATUS:

ALWAYS [ PERIOD MULTIPLE]
- EC > 0 WINDOW

Start the Test (FAS Monitoring)
Set up th R ESULTS dlsplay as Shown RESULTS [ PDH 1L CUMULARTIVE 1

opposite. HORE

FARS FAS FAS
34 Mb/s | 8 Mb's | 2 Mb/s

The test period will begin at the START
time selected on tHeEsuULTS) display. | Fas 120m Ec

FAS 140M ER

ELAPSED TIME

STATUS:

MULTIPLE]
WINDOW

The following error types can be monitored:
140 Mb/s - FAS (Short Term, Cumulative and G.821 Analysis)4 Mb/s- FAS
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(Short Term, Cumulative and G.821 Analysis)
8 Mb/s - FAS (Short Term, Cumulative and G.821 Analysis)
2 Mb/s - FAS, CRC and REBE (Short Term, Cumulative and G.821 Analysis)

* Any occurrence of Alarms or Error Seconds during the test period are logged on
the selected logging device.

« Cumulative and Period versions of Error Results and Analysis Results are logged
on the selected logging device at 1 hour intervals.

* The test can be halted at any time by pre§si081/STOP)

At the End of the Test

Cumulative and Period versions of Error Results and Analysis Results are logged on
the selected logging device.
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Frequency Measurement

Frequency Measurement

Options Required Structured PDHUKJ (USA) or UKN (USE), or Unstructured
PDH UKK (USB)

Alternatively for PDH / DSn with ATM payloads OptidWKZ .

Application

The clock frequency and the amount of offset from the ITU standard rate can be
measured to give an indication of probability of errors. The measurement can be
made in out of service or monitor mode and is generally of short duration.

Default (Known State) Settings

It can be advisable to set the HP 37717C to a known state prior to setting up to make
a measurement. This clears all previous settings and provides a clearly defined
instrument state. For a list of Default Settings and the procedure for accessing them
seeStored Settings

Test Setup Procedure (Frequency Measurement)

If measuring frequency at PDH rates one of the following options is required.

e UKJ (USA), UKN (USE), UKK (USB) or UKL - Modules with PDH capability.

e UKZ - Module with PDH / DSn capability

If measuring frequency at SDH rates the following options must be fitted:

e US1 (US5) or A1T (A1U) - SDH Module (STM-1 electrical)

e UH1 or UH2 or URU (STM-1 or STM-4 optical)

If measuring on live traffic the measurement is interfaced at the line terminal
equipment Monitor point.

The HP 37717C is used irreceive onlymode to measure the PDH / DSn
frequency. The PDH / DSn frequency is measured and compared with the internal
ITU standard frequency selected
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Figure 1

PDH / DSn Testing With The HP 37717C

Frequency Measurement

TM-1

) STM-4
2 Mb/s i 8 Mb/s i 34 Mb/s i 140 Mb/si 155Mb/s i 622Mb/s N

PDH/SDH/ATM
TEST SET 2 Wb 15 Mhis 13% Mbvs
SIGNAL ;
N o =] ks H
Frequency Measurement
1. Select SIGNAL [8 Mb/s] on the
. RECEIVER INPUT [ PDH 1
RECEIVE] display.
SIGNAL
For frequency measurement PATTERN; | st E B0t of ‘shuc
TERMINATION and CODE are not come L
PATTERN [ 2715-1 1 —
relevant. TERMINATION 750 UNBAL

2. SelecfRESULTS
[FREQUENCY |

D N GO W

RESULTS [ PDH

1 SEC 16 SEC

BL_FREQUENCY ]|

FREQUENCY
OFFSET

Hz
Hz

ppm

STATUS:
CUMUL- SHORT ERROR ALARM FREQ- MULTIPLE]
ATIVE TERM ANAL YS I SERSECONDS UENCY WINDOW

49
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Frequency Measurement

Run the Test (Frequency Measurement)

Connect the PDH / DSn IN port to the lin
terminal equipment monitor point.

The measured frequency and amount of
offset from the internal standard is
displayed.

If the PDH / DSn frequency is different
from the selected BIT RATE the error
messagé&Jnable to recover clockappears
on the display. A FREQ reading is
displayed but this should be ignored.

RESULTS [ PDH BL_FREQUENCY ]|

1 SEC 16 SEC

FREQUENCY 8447999Hz
OFFSET -1Hz
+0ppm

STATUS:
CUMUL- SHORT ERROR ALARM FREQ- MULTIPLE]
ATIVE TERM ANAL YS I SERSECONDS UENCY WINDOW

At the End of the Test (Frequency Measurement)

Disconnect the HP 37717C from the line

terminal equipment.
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Frequency Offset Tolerance

Application

The capability of the network equipment to reliably recover the clock is tested by
varying the clock rate of the generated data and checking for the occurrence of
transmission errors.

The measurement can be made via a loopback or in a cross-multiplexer
configuration, and is generally of short duration.

The ITU G.703 Recommendation for Clock Tolerance is:
o DS1 1.544 Mb/st 32 ppm

e E12.048 Mb/st 50 ppm

o E2 8.448 Mb/st 30 ppm

» E334.368 Mb/st 20 ppm

o DS344.736 Mb/st 20 ppm

e E4139.264 Mb/< 15 ppm

In SDH systems if the master timing reference is lost a standby reference within 20
ppm can be used for a limited time:

e STM-1 155.520 Mb/st 20 ppm
e STM-4 622.080 Mb/st 20 ppm.

Default (Known State) Settings

It can be advisable to set the HP 37717C to a known state prior to setting up to make
a measurement. This clears all previous settings and provides a clearly defined
instrument state. For a list of Default Settings and the procedure for accessing them
seeStored Settings in the Mainframe Operating Manual

Test Setup Procedure (Frequency Offset Tolerance)

If checking frequency offset tolerance at PDH /DSn rates one of the following
options is required.

e UKJ (USA) UKN (USE), or UKK (USB) - Modules with PDH capability
e UKZ - Module with PDH / DSn capability.
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Figure 2

PDH / DSn Testing With The HP 37717C
Frequency Offset Tolerance

If checking frequency offset tolerance at SDH rates one of the following options
must be fitted:

e US1 (US5) or A1T (A1U) - SDH Module (STM-1 electrical)
¢ UH1 or UH2 or URU (STM-1 or STM-4 optical)

This setup procedure tests the clock recovery capability of the line terminal
equipment at 34 Mb/s using a PRBS pattern connected to fDént&rface. The
frequency of the generated data is offset and the data is looped back and monitored
for errors.

TEST SET
SIGNAL SIGNAL
IN ouT
O O
MUX
LOOPBACK
DEMUX

Frequency Offset Tolerance Test
1' Set up th SETTlNGS FUNCTION [ SETTINGS CONTROL 1

CONTROL dlsplay as Shown beIOW. TRANSMITTER AND RECEIVER [ COUPLED ]|

RECEIVER COUPLED TO TRANSMITTER

Any settings change made on the

(TRANSMIT] of (RECEIVE) displays will |
automatically occur on the other.

STATUS

INDEP— [ COUPLED) MULTIPLE]
ENDENT - WINDOW

52



PDH / DSn Testing With The HP 37717C
Frequency Offset Tolerance

2. Set up thégecgve) display as showr p— — -

opposite.

. SIGNAL
Select the PATTERN required from the | st uoe £ o oF Sk
CODE HDB3
menu ' PATTERN [ 2715-1 1 -
TERMINATION 758t UNBAL

D N GO W

3. Set up théresULTS] display as showp———

pL_CUMULATIVE ]|

opposite.

Any of the other results can be selected et er

without affecting the measurement. BIT ER
CODE EC I
CODE ER

ELAPSED TIME

STATUS:

CUMOL~ SHORT ERROR ALARM FREQ- MULTIPLE]
ATIVE TERM ANAL YS I SERSECONDS UENCY WINDOW

Continuity Check
Before running the test carry out a continuity test to verify the measurement path.

1. Connect a loopback at the desired point on the line terminal or cross-multiplexer
equipment.

2. Pres$RUN/STOP| to start a measurement.
3. Press error ad8INGLE| three times and check that the errors are recorded on the
RESULTS) display.

4. Pres$RUN/STOP| to stop the measurement.
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Frequency Offset Tolerance

Run the Test (Frequency Offset Tolerance)

1. Connect the HP 37717C to the(¥5
. . TRANSMITTER OUTPUT [ PDH 1
interface of the multiplexer and set up the™ | grern

EST
SETTINGS FUNCTION

1 H SIGNAL [ 34 Mb’s 1
TRANSMIT) display as shown opposite. Ao g

coDE HDB3
2. Pres$RuN/STOP) tO start the o oo 3 ||
measurement. TERMINATION 751 UNBAL

STATUS:

3. Select TX CLOCK OFFSET [+20ppm] and check that the Error Count and Error
Ratio results are unchanged.

4. Select TX CLOCK OFFSET [-20ppm] and check that the Error Count and Error
Ratio results are unchanged.

The OFFSET values used above conform to ITU, G.703 Recommendation. If
different values are required selection of [USER OFFSET] allows offsets of up to
100 ppm to be used.

At the End of the Test

1. Halt the test by pressi , and disconnect the HP 37717C.
2. Remove the loopback from the line terminal or cross-multiplexer equipment.
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Multiplexer Testing

Application

PDH multiplexers combine four lower rate signals into a higher rate signal for
transmission or further multiplexing. It is important that each multiplexer port
operates error free and no "crosstalk" occurs between ports.

Multiplexing of the tributaries can be verified by performing a BER test at each of
the four ports. However a more rigorous test involves loading all four ports to
simulate live traffic conditions. This verifies the individual ports and detects any
crosstalk problems between the ports.

Default (Known State) Settings

It is advisable to set the HP 37717C to a known state before setting up a
measurement. This clears all previous settings and provides a clearly defined
instrument state. For a list of Default Settings and the procedure for accessing them
seeStored Settings

Multiplexer Test Setup Procedure
The following Options must be fitted to the HP 37717C to perform this test:
e UHC (US6) - Multiple Outputs

« UKJ (USA) or UKK (USB) - PDH Module

In this setup the PDH OUT signal and the three additional data outputs, from the
Multiple Outputs option, load the 34 Mb/s input ports of the multiplexer. The HP
37717C (Structured PDH Option UKJ (USA)) destructures the 140 Mb/s signal and
a BER test is performed on each of the 34 Mb/s signals in turn.

A SINGLE test period of 15 Minutes is used and the selected logging device is
enabled to record results and alarms.
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Multiplexer Testing

TEST SET
PDH MULTIPLE FDH
ouT QUTPUTS IN
o o o O
140 Mb/s ~
POH MUX
v v ¥ 9 LINE
34 Mb/s .
34 Mb/s »
34 Mb/s . &
34 Mb/s . TR
Figure 3 Structured PDH Multiplexer Test
NOTE This test can be performed using the Unstructured PDH Option UKK (USB) but the

equipment configuration is slightly different as shown below.

TEST SET

SIGNAL MULTIPLE SIGNAL

ouT QUTPUTS IN

Qo O
PDH MUX
34 Mb/s
] LINE T 420 Mb/s
34 Mb/s LOOPBALK
34 Mb/s
34 Mb/s -
34 Mb/s TREB
Figure 4 Unstructured PDH Multiplexer Test
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Multiplexer Testing

1. Connect the HP 37717C to the networ

equipment and set up t@THER

SRNERSe el display as shown

opposite.

2. Set up théTRaNSMIT) display
YIS RIINERE as shown opposite.

PAYLOAD TYPE, PATTERN and PRBS
POLARITY selections should meet the
requirements of the network equipment.

3. Set up th€RECEIVE) display MAIN
SETTINGS as shown below.

PAYLOAD TYPE [STRUCTURED]

ensures the 140 Mb/s signal is destructur

into the four 34 Mb/s test signals

C

PRYLOAD TYPE [ FRAMED 1
PRTTERN [ 2°15-1 PRBS]
PRBS POLARITY [ INV ] CCITT

FUNCTION [ SETTINGS CONTROL 1
TRANSHITTER AND RECEIVER  MRTHISIIEIN
i COUPLED) MULTIPLE]
ENDENT - WINDOW
TRANSHITTER OUTPUT [ PDH 1
WAIN | STRUCT D/ TEST
SETTINGS|SETTINGS FUNCTION
SIGNAL [ 3¢ Mbos 7|
CLOCK SYNC INTERNAL
TERAINATION 750 UNBAL
FREQUENCY OFFSET [ OFF 1

D M HEa

MULTIPLE]
WINDOW

RECEIVER INPUT [ PDH 1
STRUCT'D
HANINIES | SETT INGS'
SIGNAL [ 140 Mb/s 1
TERMINATION 750 UNBAL
LINE CODE CHMI
LEVEL [ TERMINATE 1

PRYLOAD TYPE [ STRUCTURED 1

TO_SET TEST SIGNAL, FIRST SELECT THE
*STRUCT*D SETTINGS' FOLDER RBOVE

STATUS:

MULTIPLE]
WINDOW
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4. Set up théreceve] display

RECEIVER INPUT [ PDH 1
STRUCTURED SETTINGS ESEeW LI
opposite. me e
The required 34 Mb/s test signal is ||
selected under 34Mb. N
STATUS:
5. Select the logging output required With oo © Losome ]
the|OTHER d|sp|ay LOGGING LOGGING SETUP [ CONTROL 1
function, LOGGING SETU! |PIEY[e= o
then select LOGGING SETUP
[ele]iNzlelll and set up the display as LOG ERROR SECONDS A 1
shown 0pp0$ite. LOG ON DEMAND RESULTS
70"
Start the Multiplexer Test
1. Set up thér display as shown
. p ESULTS p y RESULTS [ PDH 1C ERROR ANALYSIS]
opposite. 6.826 || W.2100 || W.2110 || M.2120
[ BIT 1
2. Pres$RUN/STOP| to start the . e ,
measurement. e 5
SES Z 1
UNAY Z
3. Repeat the test for the other three 34 | &' ‘
Mb/s signals, selectable on g FLAPSED THE
STRUCTURED SETTINGS IEJEV
G.821 ANALYSIS is selected but any of | ..
the other results can be selected from th
softkey menu without affecting the
measurement.
+ The measurement results and alarms are available display
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during the test period.

* The test can be halted at any time by pre§si081/STOP)
At the End of the Multiplexer Test

« The Date and Time the test started and the instrument setup are logged on the
selected logging device.

« All results are logged on the selected logging device at the end of the test.

< Any alarms which occur during the test period will be logged on the selected
logging device.
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Round Trip Delay

Round Trip Delay

Application

In certain applications the time taken for a signal to pass through the network can be
very important for example Voice Traffic where excessive delay can make speech
difficult to understand. The Round Trip delay feature of the HP 37717C allows
measurement of the delay at any interface or test signal rate.

Default (Known State) Settings

It can be advisable to set the HP 37717C to a known state prior to setting up to make
a measurement. This clears all previous settings and provides a clearly defined
instrument state. For a list of Default Settings and the procedure for accessing them
seeStored Settings in the Mainframe Operating Manual

Test Setup Procedure (Round Trip Delay)
The following Option must be fitted to the HP 37717C to perform this test:

e UKJ (USA) - Structured PDH Module

This setup is interfaced at 140 Mb/s with a test signal of 64 kb/s. A test pattern is
transmitted in the 64 kb/s slot and a timer is set running. A loopback is applied to the
network equipment to return the test signal. The received pattern stops the timer and
the Round Trip Delay is calculated.

TEST SET

SIGNAL SIGNAL

IN ouT
7 7

140 Mb/s M M

= L

LINE LINE
EQUIPMENT EQUIPMENT LOOPBACK
140 Mb/s A 1
] ~J

Round Trip Delay
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Round Trip Delay

1. Connect the HP 37717C to the networ

FUNCTION [ SETTINGS CONTROL 1

equipment as shown and set up the

OTHER| =N Xeleliizlell display

as shown opposite.

Any settings change made on the

(TRANSMIT] or (RECEIVE) displays will
automatically occur on the other.

2. Set up théTRANSMIT) display
YIS RIINERE as shown opposite.

The SIGNAL rate and LINE CODE
settings must match those of the network
equipment.

Ensure that therRANSmIT) TEST
FUNCTION display is set for bit errors.

3. Set up théTRANSMIT) display
STRUCTURED SETTINGS [EEEe

opposite.

The 2M PAYLOAD selection determines
the Framing which should match that of
the network equipment.

The test 64 kb/s slot is selected under
34Mb; 8Mb; 2Mb; 64kb.

TRANSHITTER AND RECEIVER  NANNSIONENN)
RECEIVER COUPLED TO TRANSMITTER
i COUPLED| UL T IPLE]
ENDENT - WINDOW
TRANSHITTER OUTPUT [ PDH 1
STRUCT 5| TEST
SARTIES| SETTINGS FUNCTION
SIGNAL [ 140 Mb/s 1
CLOCK SYNC INTERNAL
TERNINATION 751 UNBAL
LINE CODE CH1
FREQUENCY OFFSET [ OFF 1
PAYLORD TYPE [ STRUCTURED 1 |
TO_SET TEST SIGNAL, FIRST SELECT THE
*STRUCT’D SETTINGS’ FOLDER REOUE
STATUS:
UL T IPLE]
WINDOW
TRANSHITTER OUTPUT [ PDH 1
WAIN TEST
SETTINGS /SARIES| FUNCTION
TEST SIGNAL [ 64 kbis 1]
2M PAYLOAD [ PCH31 1
34Mb_ BMb _ 2Mb _ Gkb
L2 10 3 1L 4 10 11
HANDSET [ OFF 1 |
PATTERN [ 2"11-1 PRBS]
PRES POLARITY [ NORM] oIt
B/G PATTERN
B/B PATTERN 64 Kb/s NUMBERED
STATUS:
UL T IPLE]
WINDOW

Continuity Check

Before running the test carry out a continuity test to verify the measurement path.
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PDH / DSn Testing With The HP 37717C
Round Trip Delay

1. Connect a loopback at the desired poi~=
on the line terminal equipment and set u[@

the(RESULTS) display as shown oppositg
2. Pres$RruN/STOP]| to start a

measurement.

3. Press error ad8INGLE| three times

and check that the errors are recorded o

ESULTS [ PDH
CODE

10 CUMULATIVE 1

FAS
2 Mbls

BIT EC
BIT ER

ELAPSED TIME

the(RESULTS) display.

STATUS:

MULTIPLE]
WINDOW

4. Pres$RuN/STOP] to stop the

measurement.

Start the Test (Round Trip Delay)

1. Set up théresuLTS] display as show

opposite.
Select ACTIONe]Y] to start the test.

The Round Trip Delay result is displayed
in milliseconds.

The delay measurement range is up to 2 seconds. The Resolution varies according to

the received rate:

* 2Mb/s - s

* 8, 34,140 Mb/s - 1ds
e STM-1-0.5ms

RESULTS [ PDH
ACTION

DELAY

ELAPSED TIME

1C TRIP DELAY 1

[ OFF ]|

Msec

STATUS:
OFF

MULTIPLE]
WINDOW
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PDH / DSn Testing With The HP 37717C
M2100, M2110, M2120 Analysis

M2100, M2110, M2120 Analysis

Application

Previously ITU-T G.821 was the only international recommendation available to
measure the quality of a communications link. ITU-T G.821 was originally an “Out
of Service” measurement and analysis for commissioning a link and troubleshooting
during severe disruption. The commissioning test was a one month “Out of Service”
test based on errored and severely errored seconds. A one month test with the
subsequent loss of revenue is clearly unacceptable.

Due to demand ITU-T G.821 also evolved into proprietary methods for “In Service”
testing based on FAS and code errors. Demand for high quality leased lines meant
an “In Service” performance standard, closer to real conditions and allowing
comparisons between providers, was required.

The ITU-T M.2100 series was specifically defined to provide a clear indication of
link quality, for service providers using long term performance analysis. “Bringing
into Service” and “repair criteria” analysis were also included.

M.2100 analysis is based on frame errors and provides Error Seconds (anomaly),
Severely Errored Seconds (defect) and Unavailability results for receive and
transmit directions. Transmit results are only available for 2 Mb/s signals with CRC
framing. “Out of Service” testing is only available for the receive direction. M.2110
is an “Out of Service” measurement for “bringing into service” testing of paths. A
15 minute BER test (G.821) is performed and if this is error free a 24 hour M.2110
test is performed. If the 24 hour M.2110 test displays PASS (S1 limit not reached)
the path can be returned to service. If FAIL is displayed (S2 limit reached or
exceeded) the 15 minute BER test should be repeated, If m-d-;- (UNCERTAIN)is
displayed (result between the S1 and S2 limits) run the 7 day BIS test.

The PASS FAIL and UNCERTAIN parameters are determined by the S1 and S2
limits which are user selectable.

UNACCEPTABLE
S2

BIS Objective (BISO}—| REGION OF UNCERTAINTY

S1

BRING INTO SERVICE
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PDH / DSn Testing With The HP 37717C

M2100, M2110, M2120 Analysis

Default (Known State) Settings

It can be advisable to set the HP 37717C to a known state prior to setting up to make
a measurement. This clears all previous settings and provides a clearly defined
instrument state. For a list of Default Settings and the procedure for accessing them

seeStored Settings in the Mainframe Operating Manual

Test Setup Procedure M2110 Analysis

The following Option must be fitted to the HP 37717C to perform this test:

¢ UKJ - Structured PDH Module

This setup procedure is interfaced at 140 Mb/s, with a test signal of 2 Mb/s with

PCM30CRC framing.

1. Set up théOTHER)
display as shown opposite.

Any settings change made on the

(TRANSMIT]] or (RECEIVE] displays will
automatically occur on the other.

2. Connect the HP 37717C to the line

equipment and set up thERANSMIT
display as shown

opposite.

The settings of SIGNAL rate and LINE
CODE must match those of the network
equipment.

FUNCTION [ SETTINGS CONTROL 1

TRANSMITTER AND RECEIVER [ COUPLED ]|
RECEIVER COUPLED TO TRANSMITTER

STA

TUS:
INDEP- COUPLED]
e [l ]

MULTIPLE]
WINDOW

TRANSMITTER OUTPUT PDH

STRUCT'D | TEST
HANBNIES SETTINGS FUNCTION

SIGNAL [ 140 Mb/s 1
CLOCK SYNC INTERNAL
TERMINATION 750 UNBAL
LINE CODE CHMI
FREQUENCY OFFSET [ OFF 1
PRYLOAD TYPE [ STRUCTURED 1

TO_SET TEST SIGNAL, FIRST SELECT THE
*STRUCT*D SETTINGS' FOLDER RBOVE

STATUS:

MULTIPLE]
WINDOW
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PDH / DSn Testing With The HP 37717C

M2100, M2110, M2120 Analysis

3. Set up thérRANSMIT] display

STRUCTURED SETTINGSESEalelVy

opposite.

2M PAYLOAD selects the Framing which
must match that of the network equipmen

4. Set up théResuLTs) display as show

opposite.

5. Pres$RUN/STOP)| to start the

measurement.

At the end of the test period check that th

G.821 results are error free.

TRANSMITTER OUTPUT PDH

TEST
SETTINGS, SRS FUNCTION

TEST SIGNAL
2M  PAYLOARD
34Mb 8hb

L1101 31011

PRBS POLARITY [ INV ]
B/G PATTERN [ RIS

[ 2 Mb’s 1
[ PCM30CRC 1
2hb

PRTTERN [ 2715-1 PRBS]

CCITT
1

STATUS:

MULTIPLE]
WINDOW

RESULTS CTIMING CONTROL]

SHORT _TERM PERIOD [1 SECOND
TEST TIMING C

GRAPH STORAGE L OFF
[ INTERNAL

1
SINGLE 1L 1 HOUR 1

]
1

STATUS:

MULTIPLE]
WINDOW

RESULTS [ PDH

Jﬁls.azs M.2100 1 H.2110
|

1C ERROR ANALYSIS]

BIT

EC AnD ES

CODE ES
ELAPSED TIME

EEGNIIN

STATUS:

MULTIPLE]
WINDOW
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PDH / DSn Testing With The HP 37717C

M2100, M2110, M2120 Analysis

6. Set up th§RESULTS) display as show

opposite

RESULTS [ PDH
G.821 G.82b

1C ERROR ANALYSIS]
M.2100 [ M.2110 1

Select the Path Allocation value required
in the range 0.5% to 40%.

The Path Allocation value determines the
S1 and S2 limits and these will change o
the display as the Path Allocation value i
changed.

BIS LIMITS [ PATH ALLOC JAiM1-d]
2-hr 24-hr T-day
ES S1
BIS sz
LIMITS-  SES S1
BIS RESULTS-
ELAPSED TIME

STATUS:

7. Set up thgresuLTs) display as show

opposite.

Pres§ruN/STOP] tO start the

measurement.

8. View the M.2110 results.

BIS Results of PASS, FAIL and m-d-;-

(uncertain) are possible.

If PASS is displayed (S1 limit not reached
the path may be returned to service
immediately.

If FAIL is displayed (S2 limit reached or

exceeded) repeat the BER (G.821) test.

If m-d-;- is displayed (result between the
S1 and S2 limits) run the 7 day BIS test.

PATH USER MULTIPLE]
ALLOC. PROGRAM WINDOW
[HSIMSRT TIMING CONTROL ]|
SHORT _TERM PERIOD [1 SECOND 1
TEST TIMING [ SINGLE 1L 24 HOURS 1
GRAPH STORAGE [ OFF 1

[ INTERNAL 1
STATUS:
[TROUBLE TIMING PDH PDH MULTIPLE]

SCAN CONTROLJERESULTS ALM_SCAN] WINDOW
RESULTS [ PDH 1C ERROR ANALYSIS]

G.821 G.82b M.2100 [ M.2110 1

BIS LIMITS [ PATH ALLOC JAiM1-d]
2-hr 24-hr T-day

BIS ES S1

LIMITS-  SES S1

BIS RESULTS-

ELAPSED TIME

STATUS:

PATH USER MULTIPLE]

ALLOC. PROGRAM WINDOW
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PDH / DSn Testing With The HP 37717C

Monitoring DS3 with ATM Payloads

Monitoring DS3 with ATM Payloads

Option Required DS1, DS3, E1 and E3 Transmit and Receive Interfaces for ATM

PayloadsOption UKZ

Connect the HP 37717C RECEIVE DS
IN to the network monitor point, select

the(RECEIVE) display and DS3 rate.

Select the convergence layer, Direct or
PLCP.

Selec{RESULTS for the physical

and convergence layer results.

RECEIVER INPUT

PHYSICAL|: ATH
LAYER LAYER

ATM

SIGNAL

TERMINATION

LINE CODE

LEVEL

CONVERGENCE SUB-LAYER

CELL SCRAMBLING

(R
750 UNBAL
[ TERMINATE 1

[ DIRECT 1

[ ON 1

STATUS:

El FA rA =N

MULTIPLE]
WINDOW

CONVERGENCE SUB-LAYER

CELL SCRAMBLING

RECEIVER INPUT ATM

PHYSICAL|: ATH

LAYER LAYER
SIGNAL [ DS3 1
TERMINATION 750 UNBAL
LINE CODE B32S
LEVEL [ TERMINATE 1

[ _PLCP ]|

[ ON 1

STATUS:

DIRECT PLCP
[

MULTIPLE]
WINDOW

RESULTS [ PDH

1L CUMULATIVE 1

FEBE PLCP PLCP MORE
BIP 33: 3B TRATLER

MISMATCHES

ELAPSED TIME

PLCP TRAILER-

STATUS:

MULTIPLE]
WINDOW
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PDH / DSn Testing With The HP 37717C
Monitoring DS3 with ATM Payloads

Selec{RESULTS) ALARM

SECONDS tO dISp|ay the phySICa| and RESULTS [ PDH B _ALARM SECONDS ]
convergence layer alarms.

POWER LOSS

LOS PLCP LOF
DS3 LOF PLCP RAI
DS1 LOF

M34 LOF

Mz LOF

FERF

RAI

ELAPSED TIME

STATUS:

CUMDL- SHORT [ ALARN G.826 MULTIPLE]
ATIVE TertJliseconns JlANALYS!S) m WINDOW

Information on cell level testing is given in “The ATM Operating Manual’.
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A

Alarm generation selection, 17
Alarm Monitoring, 26

Alarm scan display, 28

Alarm seconds display, 28
Analysis of N X 64 kb/s, 29

B

B/G Pattern, 13

BERT Testing, 33

Binary Interfaces, Option UH3 (US7)
Display Selections, 22
Module Information, 7

C

Code, 10, 11, 15, 19

Convergence sub-layer selection, 16
Coupled Settings, 64

Cross Multiplexer Testing, 38

D
Default Settings, 64
Drop 2Mb/s, 12

DS1, DS3, E1 and E3 Interfaces for ATM

Payloads, Option UKZ
Display Selections, 15
Module Information, 5

E

G
Graph
Storage resolution selection, 37

H
Handset, 13

|

In Service., 10

Insert 2Mbl/s, 12
Introduction to PDH, 2

L
Live Traffic., 10
Loopback BERT Testing, 34

M

M2100, M2110, M2120 Analysis, 63

Monitor Equalizer, 14

Monitor Gain, 14

Multiple PDH Outputs, Option UHC
Module Information, 8

Multiplexer Testing, 55

N
N X 64kb/s, 13
Numbered, 13

o

E1, E3 and E4 Interfaces for ATM Pay- Out Of Service, 10

loads,OptionUKN
Display Selections, 19

P
El, E3 and E4 Interfaces for ATM Pay- Pattern, 10, 11, 13

loads. Option UKN
Module Information, 6

Payload Type, 11
Payload Type 2Mb/s Framing, 12

E1, E3 and E4 Tx and Rx Interfaces forPayload Type Framed, 11

ATM Payloads, Option UKN
Module Information, 6
End to End BERT Testing, 33
Error add selection, 17
Error Add Test Function, 14

F

FAS Monitoring, 44

Framing 2Mb/s, 10

Frequency Measurement, 48
Frequency Offset, 9, 11, 15, 19
Frequency Offset Tolerance, 51

Payload Type Structured, 12, 16
Payload Type Unframed, 11
PRBS Polarity, 11, 13

R

Receive and transmit settings linked, 30

Round Trip Delay, 60

S

Scrambling selection, 16
Settings Coupled, 64

Storage resolution selection, 37

Structured PDH, 11

Structured PDH , Options UKJ or UKN
Display Selections, 11
Module Information, 11

Structured PDH Multiplexer Test, 56

T
Termination, 10, 11, 15, 19

Test Function, 14, 17

Test Mode, 10

Test Signal, 12

Timeslot selection, 30

Trail trace selection, 16

Transmit and receive settings linked, 30

U
Unstructured PDH Multiplexer Test, 56
Unstructured PDH, Option UKK
Display Selections, 9
Module Information, 3
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Learning Products Map

All of the learning products which apply to the HP 37717C Communications Performance Analyzer with ATM
Services and LAN testing capability are shown below:

The HP 37717C Mainframe Operating Manual- 37717-90282
General operating information irrespective of option.

The HP 37717C PDH / DSn Operating Manual - 37717-90283
Information about the PDH / DSn modules, how to select the features available and measurement examples.

The HP 37717C SDH / SONET Operating Manual - 37717-90284

Information about the SDH / SONET modules, how to select the features available and measurement examples.
This book also contains a table of ANSI / ETSI equivalent terms.

The HP 37717C Jitter Operating Manual - 37717-90285
Information about the Jitter modules, how to select the features available and measurement examples.

The HP 37717C ATM + LAN Operating Manual - 37717-90286

Information about the ATM and LAN modules, how to select the features available and measurement exam-
ples. This book also contains tutorial information on some ATM and LAN measurements, Information on pre-
stored sequences and a glossary of ATM and LAN terms.

Calibration Manual - 37717-90287:
Provides specifications and methods of testing that the instrument meets its specifications.

Remote Control Manual - 37717-90288:

Provides remote control information for instruments fitted with the RS232 and HP-IB remote control option
modules.



About This Edition

This is the 1st edition of
the 37717-90283 manual.
It documents the product
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Edition dates are as
follows:
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1997
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In This Book

This book provides information on HP 37717C
modules with PDH / DSn capability when used
with instruments which have ATM Services
and LAN testing capability. It also provides
applications associated with these modules.
The individual applications contain techniques
which may be of value for purposes other than
those shown.

Printed in U.K. 09/97
37717-90283
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