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Double-click here to define book
Introduction head

The Jitter Operating Manual explains the following :

* How to use the Jitter features provided with the Jitter options
¢ How to make Jitter measurents

“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 Communications Performance Analyzer
irrespective of the option configuration.

“The HP 37717C PDH /DSn Operating Manual’describes the selection of PDH /
DSn features and how to peform PDH / DSn tests with the HP 37717C
Communications Performance Analyzer.

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

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

Introduction to Jitter

Errors will occur in a digital signal if jitter at the input of Network Equipment
exceeds a threshold value. It is important to check that the maximum input jitter, that
can be tolerated by that equipment, meets the ITU-T standards for maximum
tolerable input jitter.

Excessive jitter not only causes errors, alarms and loss of synchronization but
directly affects quality of service within the network.

During the transition from a PDH network to mixed PDH/SDH networks, tight
control of jitter levels is essential, especially as new sources of jitter emerge, caused
by the mapping process and network synchronization problems resulting in pointer
movements. The pointer movements cause tributary jitter at the PDH output ports of
the network element.

Cascading SDH regenerators on long distance links makes a build up of jitter
unavoidable. It is vital to keep the jitter accumulation at the line side of the network
element to a minimum as the SDH line rate is increasingly being used for
synchronization purposes within SDH networks. Excessive line jitter may cause
timing problems between network elements resulting in errors and pointer
movements.

ATM network elements such as switches, routers, multiplexers and cross connects
are also susceptible to jitter and it is therefore important to minimize jitter in ATM
networks.

Wander is an extremely slow variation in the timing of the pulse stream. Excessive
amounts of wander in a network will cause timing problems resulting in pointer
movements. Wander measurements are made at 2 Mb/s, using an external 2 Mb/s
MTS (ITU-T G.811) as a reference. Estimated frame and bit slips are also indicative
of wander effects.

The HP 37717C provides comprehensive Jitter testing at all PDH and SDH rates
from 2 Mb/s to 622.08 Mb/s (STM-4).
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HP 37717C Jitter Measurement
Four Jitter measurement options are available according to your testing needs.

Option UHN [US9] (PDH Jitter Measurement)

Option UHN provides Jitter measurement at PDH rates of 2 Mb/s, 8 Mb/s, 34 Mb/s and
140 Mbl/s.

To measure jitter connect the PDH signal to the PDH IN port of the PDH module
(Options UKK, UKJ and UKN).

The following Jitter measurements are available at all PDH rates:
Jitter HilT Count

Jitter HIT Seconds

Jitter HIT free Seconds

Peak Jitter (Positive and Negative)

Peak to Peak Jitter

The following Wander measurements are only available at 2.048 Mb/s:
Peak Wander (Positive and Negative)

Peak to Peak Wander

Estimated Bit Slips

Estimated Frame Slips

A graphical display of Wander is also provided.

DEMOD OUT connector provides a Demodulated Jitter output.

Option UHN [US9]
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Option A1M [A1Q] (PDH & STM-1 Electrical Jitter
Measurements)

Option A1M provides Jitter measurement at STM-1 Electrical rate and PDH rates
of 2 Mb/s, 8 Mb/s, 34 Mb/s and 140 Mb/s.

To measure jitter connect the PDH signal to the PDH IN port of the PDH module
(Options UKK, UKJ and UKN) or the STM-1 Electrical signal to the STM-1E IN
of the A1IM module.

The followingJitter measurementsare available at all PDH rates and STM-1
Electrical rate:

Jitter HilT Count

Jitter HIT Seconds

Jitter HIT free Seconds

Peak Jitter (Positive and Negative)

Peak to Peak Jitter

The followingWander measurementsare only available at 2.048 Mb/s:
Peak Wander (Positive and Negative)

Peak to Peak Wander

Estimated Bit Slips

Estimated Frame Slips

A graphical display of Wander is also provided.

DEMOD OUT connector provides a Demodulated Jitter output

10
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Option A1N [A1R] (PDH & STM-1 Optical & Electrical Jitter
Measurements)

Option A1N provides Jitter measurement at STM-1 Optical rate and PDH rates of 2
Mb/s, 8 Mb/s, 34 Mb/s and 140 Mb/s.

To measure jitter connect the PDH signal to the PDH IN port of the PDH module
(Options UKK, UKJ and UKN) or the STM-1 Electrical signal to the STM-1E IN
of the A1IN module or the STM-1 Optical signal to STM-1 IN of the AIN module.

The followingJitter measurementsare available at all PDH rates and STM-1
Optical rate:

Jitter HilT Count

Jitter HIT Seconds

Jitter HIT free Seconds

Peak Jitter (Positive and Negative)

Peak to Peak Jitter

The followingWander measurementsare only available at 2.048 Mb/s:
Peak Wander (Positive and Negative)

Peak to Peak Wander

Estimated Bit Slips

Estimated Frame Slips

A graphical display of Wander is also provided.

DEMOD OUT connector provides a Demodulated Jitter output.

11
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Option A1P [A1S] (PDH, STM-1 Electrical &Optical &STM-4
Optical Jitter Measurements)

Option A1P provides Jitter measurement at STM-1 Optical rate, STM-4 Optical
rate and PDH rates of 2 Mb/s, 8 Mb/s, 34 Mb/s and 140 Mb/s.

To measure jitter connect the PDH signal to the PDH IN port of the PDH module
(Options UKK, UKJ and UKN) or the STM-1 Electrical signal to the STM-1E IN
of the A1P module or the STM-1/STM-4 Optical signal to STM-1/STM-4 IN of
the A1P module.

The followingJitter measurement are available at all PDH rates, STM-1 Optical
rate and STM-4 Optical rate:

Jitter HilT Count

Jitter HIT Seconds

Jitter HIT free Seconds

Peak Jitter (Positive and Negative)

Peak to Peak Jitter

The followingWander measurementsare only available at 2.048 Mb/s:
Peak Wander (Positive and Negative)

Peak to Peak Wander

Estimated Bit Slips

Estimated Frame Slips

A graphical display of Wander is also provided.

DEMOD OUT connector provides a Demodulated Jitter output.

12
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Option A3L [A3M] PDH & STM-1 Electrical Jitter Measurements
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Option A3L [A3M]

Option A3L provides Jitter measurement at STM-1 Electrical rate and PDH
rates of 2 Mb/s, 8 Mb/s, 34 Mb/s and 140 Mb/s. Compliance to ITU-T 0.171
and testing to ITU-T G.825/G.958 is provided.

To measure jitter connect the PDH signal to the PDH IN port of the PDH
module (Options UKK, UKJ and UKN) or the STM-1 Electrical signal to the
STM-1E IN of the A3L module.

Jitter measurementsare available at all PDH rates and STM-1 Electrical
rate:

Jitter Hit Count

Jitter Hit Seconds

Jitter Hit Free Seconds

Peak Jitter (Positive and Negative)

Peak to Peak Jitter

Peak rms Jitter

Automatic Jitter Transfer with narrowband selective filtering, in
conjunction with Option UHK or A3K, Jitter Generation.

The user can control the number of frequency points at which Jitter is
generated, up to 55.

Fixed input masks, ITU-T G.823 for PDH and ITU-T G.958 for SDH, are
provided. A user defined mask is also available.

Jitter Transfer results are displayed in tabular form and in Graphical form.
The ITU-T pass mask is also displayed on the graph.

Wander measurementsare only available at 2.048 Mb/s:

Peak Wander (Positive and Negative)

Peak to Peak Wander

Estimated Bit Slips

Estimated Frame Slips

Implied Frequency Offset

A graphical display of Wander is also provided.

DEMOD OUT connector provides a Demodulated Jitter output.
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Option A3V [A3W] PDH & STM-1 Optical & Electrical Jitter
Measurements
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Option A3V [A3W]

Option A3V provides Jitter measurement at STM-1 Optical and electrical rate
and PDH rates of 2 Mb/s, 8 Mb/s, 34 Mb/s and 140 Mb/s. Compliance to ITU-
T 0.171 and testing to ITU-T G.825/G.958 is provided.

To measure jitter connect the PDH signal to the PDH IN port of the PDH
module (Options UKK, UKJ and UKN) or the STM-1 Electrical signal to the
STM-1E IN of the A3V module or the STM-1 Optical signal to STM-1/STM-
4 IN of the A3V module.

Jitter measurementsare available at all PDH rates and STM-1.
Jitter Hit Count

Jitter Hit Seconds

Jitter Hit Free Seconds

Peak Jitter (Positive and Negative)

Peak to Peak Jitter

Peak rms Jitter

Automatic Jitter Transfer with narrowband selective filtering, in
conjunction with Option A3K or UHK, Jitter Generation.

The user can control the number of frequency points at which Jitter is
generated, up to 55.

Fixed input masks, ITU-T G.823 for PDH and ITU-T G.958 for SDH, are
provided. A user defined mask is also available.

Jitter Transfer results are displayed in tabular form and in Graphical form.
The ITU-T pass mask is also displayed on the graph.

Wander measurementsare only available at 2.048 Mb/s:

Peak Wander (Positive and Negative)

Peak to Peak Wander

Estimated Bit Slips

Estimated Frame Slips

Implied Frequency Offset

A graphical display of Wander is also provided.

DEMOD OUT connector provides a Demodulated Jitter output.

14
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Option A3N [A3P] PDH, STM-1 Electrical & Optical & STM-4
Optical Jitter Measurements
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Option A3N [A3P]

Option A3N provides Jitter measurement at STM-1 Optical and electrical
rate, STM-4 Optical rate and PDH rates of 2 Mb/s, 8 Mb/s, 34 Mb/s and
140 Mb/s. Compliance to ITU-T O.171 and testing to ITU-T G.825/G.958
is provided.

To measure jitter connect the PDH signal to the PDH IN port of the PDH
module (Options UKK, UKJ and UKN) or the STM-1 Electrical signal to
the STM-1E IN of the A3SN module or the STM-1/STM-4 Optical signal to
STM-1/STM-4 IN of the A3N module.

Jitter measurementsare available at all PDH rates, STM-1 Optical and
electrical rate and STM-4 Optical rate:

Jitter Hit Count

Jitter Hit Seconds

Jitter Hit Free Seconds

Peak Jitter (Positive and Negative)

Peak to Peak Jitter

Peak rms Jitter

Automatic Jitter Transfer with narrowband selective filtering, in
conjunction with Option A3K or UHK, Jitter Generation.

The user can control the number of frequency points at which Jitter is
generated, up to 55.

Fixed input masks, ITU-T G.823 for PDH and ITU-T G.958 for SDH, are
provided. A user defined mask is also available.

Jitter Transfer results are displayed in tabular form and in Graphical form.
The ITU-T pass mask is also displayed on the graph.

Wander measurementsare only available at 2.048 Mb/s:

Peak Wander (Positive and Negative)

Peak to Peak Wander

Estimated Bit Slips

Estimated Frame Slips

Implied Frequency Offset

A graphical display of Wander is also provided.

DEMOD OUT connector provides a Demodulated Jitter output.

15
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Option UHK Jitter Generation

Option UHK provides Jitter Generation at all ETSI rates, 2 Mb/s, 8 Mb/s,, 34 Mb/s,
140 Mb/s, STM-1 and STM-4 depending on which PDH and SDH options are fitted.

Allows the generation of User Definable Jitter as follows:
Spot frequency Jitter within the ITU-T mask.
Swept frequency Jitter within the ITU-T mask.

Automatic Jitter Tolerance testing of PDH and SDH networks covering high and low
Q systems using fixed jitter tolerance masks. Peak to Peak Jitter and Modulating
frequencies as per ITU-T G.823 (PDH) and ITU-T G.958 (SDH).

The Automatic Jitter Tolerance results are plotted in graphical form relative to the
ITU-T mask.

The User can control:

the number of frequency points at which Jitter is generated, up to 55

the Dwell time - time taken at each frequency point

the Delay time - time delay at each frequency point before jitter is generated

the Bit error threshold - determines the threshold for the Jitter Tolerance PASS/FAIL
decision.

High or Low Q Factor selection (2 Mb/s and 8 Mb/s only)
the type of mask A or B (SDH only)
the Test Pattern

Option UHK

16
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Option A3K [A3Q)] Jitter & Wander Generation

Option A3K provides Jitter Generation at all ETSI rates, 2 Mb/s, 8 Mb/s, 34 Mb/s,
140 Mb/s, STM-1 and STM-4 depending on which PDH and SDH options are fitted.

Allows the generation dfiser Definable Jitterincluding Automatic Jitter
Tolerance as detailed for Option UHK.

Thejitter modulation can be sourced internally or from an External source. The
external modulation is connected to the MOD IN port.

Allows testing tdTU-T G.825.
Full ITU-T O.171 generation capability from JHz to 5 MHz

Provides stimulus foditter Transfer measurements
Peak to Peak Jitter and Modulating frequencies as per ITU-T G.823 (PDH) and ITU-T
G.958 (SDH).

Provideswander Generation at2 Mb/s, STM-1 and STM-4 depending on which
PDH and SDH options are fitted. An external clock must be connected to the 2M REF
input.

The2M REF input can be used as an external clock for 2.048 Mb/s PDH
transmission.

The wander modulation can be sourced internally or from an external source. The
external modulation is connected to the MOD IN port.

Allows the generation dfiser Definable Wanderas follows:

Spot frequency Wander within the ITU-T mask.

17
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Jitter Operating Features
Various Jitter features are available with Options UHK, UHN, A1M, A1N and A1P.

Jitter Generation Option UHK

The SIGNAL frequency selection is made

on the PDH or SDHTRANSMIT]  display| rmenmsamr - con 3
as required. PDH - 2, 8, 34 or 140 Mb/s e ™" s
SDH - STM-1, STM-1 OPT or STM-4 | 3im s
OPT.

EgﬂgEHTIDN FREQUENCY
PAYLOAD and PATTERN selections are
also made on the PDH or SDH

TRANSMIT] display as required.

[ ON 1
140 Mb/s

[ OFF ]|

00!

1.

C
C
C .0

So8
ccx

z
1
1

STATUS:

MULTIPLE]
WINDOW

JITTER MASK [OFF] allows the user to
set the jitter MODULATION
FREQUENCY, jitter RANGE and jitter
AMPLITUDE ..

TRANSMITTER OUTPUT

MAIN ISTRUCT'D[ JITTER
SETTINGS SETTINGS

JITTER

SIGNAL FREQUENCY

JITTER MASK

[ PDH 1

TEST
FUNCTION

[ ON 1
140 Mb/s
[ SWEPT ]|

SWEPT_FREQUENCY
AMPLITUDE

When JITTER MASK [SWEPT] is
selected the HP 37717C will "sweep"
through the jitter mask adjusting amplitud
according to the Jitter frequencyAt 2, 8, 3
and 140 Mb/s the masks are as defined
ITU-T G.823. At STM-1 and STM-4 the
masks are as defined in ITU-T G.958.

The Current SWEPT FREQUENCY and AMPLITUDE are displayed.

STATUS:

MULTIPLE]
WINDOW

To stop the "sweep" select OFF or SPOT.

If when using the SWEPT MASK capability a problem occurs around a certain
frequency which requires closer examination simply stop the sweep at that point by
selecting SPOT. The Spot frequency can be user controlled to more closely examine
the problem.

18
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When JITTER MASK [SPOT] is selected
TRANSHITTER OUTPUT [ PDH 1
WAIN STRUET?D/( TTTTER | TEST
SETTINGS SETTINGS FUNCT ION

jitter amplitude is adjusted and contolled

the user can select the jitter frequency. T

by the HP 37717C according to the
frequency selected.

JITTER
SIGNAL FREQUENCY
JITTER MASK

SPOT FREQUENCY
AMPLITUDE

[ ON 1
140 Mb/s
[_SPOT ]|

C 1000 Hz 1
1.00 UI

STATUS:

MULTIPLE]
WINDOW

When 2 Mb/s or 8 Mb/s is selected a Q
FACTOR selection is provided.

Q FACTOR selections should match the|
network equipment regenerator Q Facto

LOW Q systems have good Jitter
Tolerance and the mask corner points ar
modified to compensate.

TRANSMITTER OUTPUT

MAIN ISTRUCT'D[ JITTER
SETTINGS SETTINGS

JITTER

SIGNAL FREQUENCY
JITTER MASK

Q FACTOR

SPOT FREQUENCY
AMPLITUDE

[ PDH 1
TEST
FUNCTION
[ ON
8 Mb/s
L _SPOT 1
q
C 1000 Hz 1
1.00 UI

HIGH Q systems have poorer Jitter

STATUS:

Tolerance but a narrower Jitter Transfer
function and the mask corner points are
modified to compensate.

Jitter Tolerance Option UHK

i an

MULTIPLE]
WINDOW

When Jitter Tolerance is selected jitter is generated at a range of frequencies within
the ITU-T mask and errors are measured. If no errors occur (PASS) the jitter
amplitude at that frequency point is increased until errors occur (FAIL) or the ITU-T
mask limit is reached. The jitter amplitude level below FAIL or the mask limit is the

Jitter Tolerance for that frequency.

The Jitter Tolerance mask is displayed with the ITU-T G.823 (PDH) or ITU-T G.

958 (SDH) mask on tH@ESULTS)

display.

19
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NUMBER of POINTS determines the

. . . .. TRANSMITTER OUTPUT [ PDH 1
number of jitter frequencies at which jitte| s smwucrn e ) e
is transmitted (10 to 55). ST Frequency
PATTERN [ 2715-1 1
DWELL TIME determines the time the | s o eors S
jitter is generated at each jitter frequency r tiresson EoE
(1 second to 99.9 seconds). FRESS TS AhoRT

DELAY TIME determines the time delay
between the jitter frequency being

reached and jitter being generated. This il m
allows the network equipment to settle as

jitter frequency is changed (0 to 99.9

seconds).

ERROR THRESHOLD (0 to 1,000,000) If set to 0 any BIP or BIT error will signify
a FAIL. If set between 1 - 1,000,0000 determines the BIT error threshold for the
Jitter Tolerance PASS/FAIL decision.

If SDH Jitter is selected the type of SDt
. TRANSMITTER OUTPUT [ SDH 1
mask can be selected as either TYPE A | o8 gTaicrs [3ITer | _ Test | oUERRERD
TYPE B as per ITU-T G.958. S1ENAL FREQUENCY i
SDH_MASK
PATTERN [ 2715-1 1
Type A masks have goqd Jitter toler_a_nce NUMBER,0F FOINTS S
and the mask corner points are modified | s firesuon EoF
compensate FRESS TS AhoRT
Type B masks have poorer Jitter Toleran
but a narrower Jitter Transfer function a
the mask corner points are modified to | i

compensate.

20
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Jitter Generation Option A3K
The SIGNAL FREQUENCY selection is

made on the PDH or SDHFRANSMIT)
display as required. PDH - 2, 8, 34 or
140 Mb/s. SDH - STM-1, STM-1 OPT
or STM-4 OPT.

CLOCK SYNC,PAYLOAD and
PATTERN selections are made on the

PDH or SDHTRANSMIT) MAIN

TRANSMITTER OUTPUT
MAIN ISTRUCT'D [ JITTER

SETTINGS SETTINGS

JITTER / WANDER
JITTER
SIGNAL_FREQUENCY
MODULATION SOURCE
JITTER MASK

CLOCK SYNC

RANGE
MODULATION FREQUENCY
AMPLITUDE

FUNCTION

PDH
TEST

JITTER
34 Mb/s
[ INTERNAL ]
[ OFF 1
INTERNAL

C 1.0UI ]
C 1000 Hz ]
C 1.00 UI 1

SETTINGS display as required.

The jitter modulation can be obtained

STATUS:
OFF

internally from the HP 37717C jitter
module or from an external
MODULATION SOURCE.

When EXTERNAL is selected upto 10 U
of jitter modulation can be applied to the
MOD IN port.

When INTERNAL is selected the jitter

modulation is obtained from the HP

37717C.

JITTER MASK [OFF] allows the user to

set the jitter RANGE, MODULATION
FREQUENCY and AMPLITUDE.

If SIGNAL FREQUENCY 2Mb/s is
selected on the PDH display then up to 8
Ul of jitter can be generated. If 8, 34 or
140 Mb/s is selected the maximum jitter i
10 Ul. If STM-1 is selected the maximum

jitter is 50 UL. If STM-4 is selected the

maximum jitter is 200 UlI.
The MODULATION FREQUENCY can

AUTO UL T IPLE]
- “ roLERNCE] WINDOW
TRANSMITTER OUTPUT PDH
WATH | [STRUCT D (TTTTER || TEST
SETTINGS SETTINGS FUNCTION
TITTER ¢ WANDER TITTER
TITTER
SIGNAL_FREQUENCY 34 Mb/s
HODULATION SOURCE [ EXTERNAL 1
RANGE L_zul ]
CLOCK SYNC INTERNAL
EAl 10 Ul UL T IPLE]
il EER Winooi
TRANSMITTER OUTPUT PDH
WATH | [STRUCT D (TTTTER || TEST
SETTINGS SETTINGS FUNCTION
TITTER ¢ WANDER TITTER
TITTER oN
SIGNAL_FREQUENCY 34 Mb/s
HODULATION SOURCE [ INTERNAL ]
TITTER MASK [ OFF i
CLOCK SYNC INTERNAL
RANGE C 1.0 U1 )
MODULATION FREQUENCY [ 1000 Hz ]
AMPLITUDE [ 1.00UT1
ERRIE B UL T IPLE]
i WINDOW

be selected in the range 0.1 Hz to 5 MHz.
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When JITTER MASK [SWEPT] is

selected the HP 37717C will "sweep"
through the jitter mask adjusting amplitud
according to the Jitter frequency.

The Current SWEPT FREQUENCY and
AMPLITUDE are displayed.

To stop the "sweep" select OFF or SPOT

TRANSMITTER OUTPUT

MAIN ISTRUCT'D [ JITTER
SETTINGS SETTINGS

JITTER / WANDER
JITTER
SIGNAL_FREQUENCY
MODULATION SOURCE
JITTER MASK

CLOCK SYNC

SWEPT MASK
SWEPT_FREQUENCY
AMPLITUDE

PDH

TEST
FUNCTION

JITTER
ON
34 Mb/s
L INTERNAL 1]
[ SWEPT ]]
INTERNAL

G.823
1000 Hz
1.00 UI

i

MULTIPLE]
WINDOW

If when using the SWEPT MASK capability a problem occurs around a certain
frequency which requires closer examination simply stop the sweep at that point by
selecting SPOT. The Spot frequency can be user controlled to more closely examine

the problem.
When JITTER MASK [SPOT] is selected

the user can select the jitter frequency. TJM
jitter amplitude is adjusted and controlled” e+ wmues LI

by the HP 37717C according to the
frequency selected.

SIGNAL_FREQUENCY
MODULATION SOURCE
JITTER MASK

CLOCK SYNC

SPOT FREQUENCY
AMPLITUDE

34 Mb/s
[ INTERNAL ]
[ spoOT 1
INTERNAL

C 222@ Hz 1
1.00 UI

When 2 Mb/s or 8 Mb/s is selected a Q

STATUS:

FACTOR selection is provided.

Q FACTOR selections should match the
network equipment regenerator Q Factor

LOW Q systems have good Jitter
Tolerance and the mask corner points ar
modified to compensate.

TRANSMITTER OUTPUT

MAIN ISTRUCT'D [ JITTER
SETTINGS SETTINGS

JITTER / WANDER
JITTER
SIGNAL_FREQUENCY
MODULATION SOURCE
JITTER MASK

CLOCK SYNC

SPOT FREQUENCY
AMPLITUDE

PDH

TEST
FUNCTION

JITTER
ON
8 Mb/s
[ INTERNAL ]
L _SPOT 1
Q
INTERNAL

C 1000 Hz 1
1.00 UI

HIGH Q systems have poorer Jitter
Tolerance but a narrower Jitter Transfer

STATUS:

i an

MULTIPLE]
WINDOW
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function and the mask corner points are modified to compensate.

Jitter Tolerance Option A3K (A3Q)

When Jitter Tolerance is selected jitter is generated at a range of frequencies within
the ITU-T mask and errors are measured. If no errors occur (PASS) the jitter
amplitude at that frequency point is increased until errors occur (FAIL) or the
maximum jitter amplitude is reached. The highest jitter amplitude level at which
PASS occurs is plotted on the display as the Jitter Tolerance for that frequency.

The transmitter and receiver can be set to different rates to allow testing across
multiplexers e.g. Transmitter set to STM-1 with embedded 34 Mb/s and Receiver set
to 34 Mbl/s.

The Jitter Tolerance mask is displayed with the ITU-T G.823 (PDH) or ITU-T G.
958 (SDH) mask on tHgEsuLTs) display.
NUMBER of POINTS determines the

pumber quitter frequencies at which jitte ;731"5"‘%%’%5“5“;1”“ Fu[ﬁES?D}ZN ﬂggmgan
is transmitted (3 to 55) JITTER ¢ WRNDER T

: . SO0 sk Ve [ W
DWELL TIME determines the time the PRTTERN E e n

NUMBER_OF POINTS
DWELL TIME

jitter is generated at each jitter frequency
(1 second to 99.9 seconds).

DELAY TIME determines the time delay
between the jitter frequency/amplitude
being applied and the test being
performed. This allows the network
equipment to settle as jitter frequency is
changed (0 to 99.9 seconds).

ERROR THRESHOLD: If set to ANY ERRORS any BIP or BIT error will signify a
FAIL.

If set to BIT ERRORS the value set (between 1 - 1,000,0000) determines the BIT
error threshold for the Jitter Tolerance PASS/FAIL decision.

ol
ooa
@

DELAY TIME

ERROR THRESHOLD R >
PRESS GIIFEIN TO BEGIN.
PRESS AGAIN TO ABORT

STATUS:

BER >= provides a bit error ratio calculated from the bit error threshold selection
and the dwell time selection for the rate selected.
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If SDH Jitter is selected the type of SDH
mask can be selected as either TYPE A | TRNsnITrer outeur LS .

SDH STRUCT'D | JITTER TEST  OVERHERD
TYPE B as per ITU-T G.958. TITTER ¢ ner F”E"?gfggg:::”"%
SIGNAL FREQUENCY STH-1
Type A masks have good Jitter tolerance e )
and the mask corner points are modified | b ™"
compensate

ERROR THRESHOLD

>=
PRESS GIIFEIN TO BEGIN.
PRESS AGAIN TO ABORT

1
r 1
C 1.0s ]

1
£ 1

Type B masks have poorer Jitter Toleran
but a narrower Jitter Transfer function an

::r;emrgzrs]lg act(()erner points are modified to s

Automatic Jitter Transfer

Automatic Jitter transfer measurements are a receiver function and are explained
under Jitter Measurement. To perform Jitter Transfer measurements a Jitter
Generation module UHK or A3K and a Jitter measurement module, Option A3L
[A3M] PDH and STM-1 Electrical or Option A3V [A3W] PDH & STM-1 Electrical
and Optical or Option A3N [A3P] PDH, STM-1 Electrical & Optical and STM-4
Optical, are required.

When Jitter Transfer Function is selecte
jitter is generated at a range of frequencif. e et LS !

SDH STRUCT'D [ TITTER TEST  {DUERHERD
PRYLOAD

within the ITU-T mask and the received | e ¢ wmoes o

L JITTER 1

. . . JITTER
Jitter is measured by Option A3L, A3V 0O ;i Freauency R

. . NUMBER _DF PDINTS L 55 1

A3N. Both transmitter and receiver must| Y 1 Egame 30 ]

. F1 100 F2 1000 Al 1.50 Ul

be configured to the same rate. F3., Q00 F4 100000 A2 01S UI

PRESS (P& WITH TRANSMIT PAGE SELECTED
TO BEGIN. PRESS AGAIN TO ABORT.

STATUS:

OFF AUTO _ITRANSFER MULTIPLE]
- “ roLERnCEJRIFUNCT 10N WINDOW
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Wander Generation Option A3K

Wander generation is possible at 2.048

Mb/s, 155.52 Mb/s (STM-1) and 622.08
Mb/s (STM-4).

PDH 2 Mb/s requires a 2.048 MHz MTS
clock to be connected to the 2M REF po
on the Tx Jitter Module (Option A3K).

CLOCK SYNC [EXT. JIT] and SIGNAL

TRANSMITTER OUTPUT [ PDH 1
MAIN |ISTRUCT'D | JITTER TEST
SETTINGS| SETTINGS FUNCTION

SIGNAL [ 2 Mb’s 1
CLOCK SYNC [ EXT. JIT. SN AN[ 750 ]
TERMINATION [ 750 UNBAL ]
LINE CODE [ HDB3 1
FREQUENCY OFFSET [ OFF 1
PRYLOAD TYPE [ STRUCTURED 1

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

[2 Mb/s] must be selected on | Es]g]

MAIN SETTINGS dISpIay STATUS:

The EXT. JIT. clock format can be 2 MHz

2HHz 2hb/s
CLOCK DATA

MULTIPLE]
WINDOW

data or clock, 78 unbalanced or 120 balanced.

If CLOCK SYNC [INTERNAL] is

selected on tr GBIl MAIN SETTINGS| ez oo
SETTINGS SETTINGS FUNCTION

display, PDH Wander is disabled. LTTER ¢ WANOER —
STATUS:
[

SDH Wander at STM-1 and STM-4 is

enabled if CLOCK SYNC [EXT MTS] or
[STM-1 RX] or [STM-4 RX] is selected

on the Jalg] display.
If CLOCK SYNC [INTERNAL] is

selected on th|Sslg] display, SDH
Wander is disabled.

TRANSMITTER OUTPUT [ SDH 1
SDH STRUCT'D [ TITTER TEST  {DUERHERD

PRYLOAD FUNCTION . SETUP
JITTER ¢/ WANDER [L_WANDER ]|
WANDER OFF

TO ENABLE WANDER, SELECT AN EXTERNAL
CLOCK SOURCE IN THE ‘SDH' FOLDER.

Fe
R

MULTIPLE]
WINDOW
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The SIGNAL FREQUENCY selection is

made on the PDH or SDHFRANSMIT)
display as required. PDH - 2 Mb/s. SDH
STM-1, STM-1 OPT or STM-4 OPT.

CLOCK SYNC, PAYLOAD and
PATTERN selections are made on the

PDH or SDHTRANSMIT) MAIN
SETTINGS display as required.

TRANSMITTER OUTPUT

MAIN ISTRUCT'D [ JITTER
SETTINGS SETTINGS

JITTER ¢/ WANDER
WANDER
SIGNAL_FREQUENCY
MODULATION SOURCE
WANDER MASK

CLOCK S

[ PDH 1
TEST

FUNCTION
L_WANDER 1
Loy _ ]

2 Mb/s
[ INTERNAL ]
[ OFF 1

ITTER

YNC EXT T
CONNECT 2MHz SOURCE TO JITTER TX MODULE

MODULATION FREQUENCY
AMPLITUDE

[ 125000 uHz]
C 10Ul 1

The wander modulation can be obtained

STATUS:
33

N =N

MULTIPLE]
WINDOW

internally from the HP 37717C jitter
module or from an external
MODULATION SOURCE.

When EXTERNAL is selected up to 10 U
of wander modulation can be applied to
the External Modulation port.

When INTERNAL is selected the wander

TRANSMITTER OUTPUT

MAIN ISTRUCT'D [ JITTER
SETTINGS SETTINGS

JITTER ¢/ WANDER
WANDER
SIGNAL_FREQUENCY
MODULATION SOURCE
RANGE

CLOCK S

[ PDH 1

TEST
FUNCTION

[ WANDER 1

L ON 1
2 Mb/s

L EXTERNAL ]

[ 10 UL ]]

ITTER

YNC EXT T
CONNECT 2MHz SOURCE TO JITTER TX MODULE

modulation is obtained from the HP

STATUS:

37717C.

WANDER MASK [OFF] allows the user

K wun

MULTIPLE]
WINDOW

to set the wander MODULATION
FREQUENCY and wander AMPLITUDE

If SIGNAL FREQUENCY 2Mb/s is
selected on the PDH display then up to &
Ul of wander can be generated. If STM-1
is selected the maximum wander is 360(Q
Ul. If STM-4 is selected the maximum

TRANSMITTER OUTPUT

MAIN ISTRUCT'D [ JITTER
SETTINGS SETTINGS

JITTER ¢/ WANDER
WANDER
SIGNAL_FREQUENCY
MODULATION SOURCE
WANDER MASK

CLOC| N

[ PDH 1
TEST
FUNCTION
[ WANDER 1
L ON 1
2 Mb/s
L INTERNAL 1]
[ OFF ]|

TER

K SYNC EXT JIT
CONNECT 2MHz SOURCE TO JITTER TX MODULE

MODULATION FREQUENCY
AMPLITUDE

[ 125000 uHz]
C 10Ul 1

wander is 14400 UI.

STATUS:

The MODULATION FREQUENCY is set
in pHz in the range 0.000010 Hz to
0.125000 Hz.

MULTIPLE]
WINDOW
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When WANDER MASK [SPOT] is

selected the user can select the wander
frequency inuHz. The wander amplitude
is adjusted and controlled by the HP
37717C according to the frequency
selected.

At 2 Mb/s the mask is as defined in ITU-T
G.823. At STM-1 and STM-4 the mask is

TRANSMITTER OUTPUT [ PDH 1
WATN | [STRUCT D [ TTTTER || TEST

SETTINGS SETTINGS FUNCTION
TITTER ¢ WANDER [ WANDER 1
WANDER [ ON i
SIGNAL_FREQUENCY 2 tbos
HODULATION SOURCE [ INTERNAL 1
WANDER MASK [ SPOT ]
CLOCK SYNC EXT TITTER
CONNECT 2MHz SOURCE TO JITTER TX MODULE
SPOT FREQUENCY [ 125000 uHzl
AMPLITUDE 1.0 U1

as defined in ITU-T G.958.

Jitter Measurement

STATUS:

The RECEIVER RANGE selection on the
display determines the

measurement range of the jitter receiver.

The HIT THRESHOLD selection sets the
jitter level above which a jitter HIT is
recorded.

The FILTER selection allows the use of

33 SPOT MULTIPLE]
EE Ea8 Wuno
RECEIVER INPUT [ PDH 1

MAIN ISTRUCT'D[ JITTER
SETTINGS SETTINGS

SIGNAL FREQUENCY

RECEIVER RANGE
HIT_THRESHOLD
FILTER

140 Mb/s
[1.6 UI 1
L 1.00 UI 1
[ OFF ]|

WANDER AURILABLE AT 2MB/S ONLY

Low Pass and High Pass filters in the
jitter measurement LP, HP1, HP2,

STATUS:

LP+HP1, LP+HP2.

i e
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If Option A3L, A3V or A3N are fitted an

addl'FlonaI selection 12 kHz HP is SETT‘EE}ENLU:EEI’?;?LLE S !

prOVIded. SIGNAL FREQUENCY 140 Mbes
RECEIVER RANGE [ 1.6 UI 1
HIT THRESHOLD [ 1.00 UI 1

FILTER allows the selection of Low Pass| bt as rites o

WANDER AURILABLE AT 2MB/S ONLY

and High Pass filters in the pk_pk and
RMS jitter measurement LP, HP1, HP2,
LP+HP1, LP+HP2, 12 kHz HP.

Itis possible that different filters will be  ——
required for Peak_Peak and RMS [ "]
measurements and the ADDITIONAL

RMS FILTER field allows the selection of 12 kHz HP for RMS measurement only.

D

If 12 kHz HP is selected under FILTER th

ADDITIONAL RMS FILTER field is e ™
removed from the display. “SIGHAL FREUECY Y
CALIBRATION of Jitter Transfer should | fizor
alW&yS be performed with MAIN WANDER RURILABLE AT 2MB/S ONLY
SETTINGS, LEVEL [TERMINATE]

selected.

If the Jitter Transfer measurement is to b
made at a network equipment monitor s o —
point select MONITOR after the
CALIBRATION is completed before

making the jitter transfer measurement.

If 2 Mb/s Signal Frequency is selected
. RECEIVER INPUT [ PDH 1
Wander measurements are available by |t siwuces e

selecting WANDER [ON]. Wander :;:T;;“:g:g:” ) j:"’zl :
measurements are made relative to a 2 | Hi kst Pt 1
MH/z reference Clock/Data signal WENDER, REFERENCE [ 75 UNBAL ]

WANDER REF. FORMAT [_HDB3 DATA ]|

connected to the 2 MH/z REF IN port.

WANDER REFERENCE selection should
match the network equipment PDH

interface, 752 unbalanced or 120 srarus;
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balanced. WANDER REF FORMAT should match the source of the reference,
DATA or CLOCK.

Short Term or Cumulative results of Jitte
RESULTS [ JITTER 1L CUMULATIVE 1

amplitude are available on thgeSuULTS] | "™
display. Short Term results are

- . +VE PERAK 0.01 UI
recglculated at user dedflnec_i intervals _VE PERK 0.01 UI
during the measurement period. PEAK-PEAK 0.01 UI
Cumulative results provide result at that | FILTERS LP+HP2

ELAPSED TIME

time in the measurement period.

The Filter selection is also displayed.

STATUS:

MULTIPLE]
WINDOW

Cumulative results of Jitter Hits are
RESULTS [ JITTER 1L CUMULATIVE 1
[ |

available on th display. AL

A Jitter Hit occurs when the measured | 411 counT  4.295E+09
jitter exceeds the Hit Threshold set onthg HIT SEC 1
RECEIVE] JITTER display. FREE SEC 1

ELAPSED TIME

STATUS:

MULTIPLE]
WINDOW

If 2 Mb/s Wander measurements are

3 RESULTS [ WANDER BLWANDER ]|
selected Wander results of Wander, Bit
Slips and Bar Graph are available.
Bit Slips results of Estimated Bit Slips | % & plooi Ei73
and Estimated Frame Slips are provided| Fces @ o oo i

ELAPSED TIME

Estimated Bit Slips signify slippage from
the start of the measurement, Resolution

Ul

STATUS:
An Estimated Frame Slip corresponds po M B B
256 Bit Slips.
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If BAR GRAPH is selected the
cumulative Wander measurements are
displayed in graphical form.

The Bar Graphs are additive - in the

example shown the Wander is -1.125
Bits.

RESULTS [ WANDER BL_BAR GRAPH N
-256 -128 o +128 +256
| IR | IR | IR | IR ]
-18 -8 o +8 +16
| IR | IR 'l BN | IR ]
[ ]
-1 o +1
L L 1 Ll 1 ]
[_]
ELAPSED TIME
Wi BIT BAR UL TIPLE]
W SLIPS GRAPH WINDOW
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Jitter Transfer Option A3L [A3M], A3V [A3W], A3N [A3P]

To perform an automatic Jitter Transfer test the transmitter and receiver must be set
to the same rate, STM-4, STM-1, 140 Mb/s, 34 Mb/s, 8 Mb/s or 2 Mb/s. The Jitter
Generator, Option UHK or A3K [A3Q] provides the stimulus for the Jitter Transfer
measurement.

Narrow band filtering is used in the Jitter receiver, Option A3L [A3M] or A3V

[A3W] or A3N [A3P]. This allows selection and measurement of the relevant jitter
components in order to provide accurate and repeatable results.

The Jitter transfer results are displayed in tabular and graphical form.
The graphical results are plotted as Gain V Frequency.

The Pass Mask, specified in the relevant ITU-T standard, is also displayed on the
graph.

There is no ITU-T Pass Mask for 140 Mb/s

NUMBER of POINTS determines the
number of jitter frequencies at which jitte TST’T‘NWET;E’JEED;ELPUT“”E“ Fu[.EES?D}ZN ﬂggmgan
is transmitted (l to 55) TITTER ¢ WANDER
i . aéggHL FREQUENCY St
DELAY TIME is selectable in the range § uner o rans : s 1
H INPUT MASK [ G.958 A 1
secqnds to 300 ;econds and determlrles o k2 000 w150 ul
the time the jitter is generated at each jitt

PASS MASK G.958 A
frequency.

s
DWELL TIME is fixed at 5 seconds and

determines the time delay between the |swmus: I —
jitter frequency/amplitude being applied N R GG R
and the test being performed. This allows

the network equipment to settle as jitter frequency is changed.

When 2 Mb/s or 8 Mb/s is selected a Q FACTOR selection is provided for the input
mask. Q FACTOR selections should match the network equipment regenerator Q
Factor.

L JITTER 1
L TRANSFER _FN ]
STHM-1

LOW Q systems have good Jitter Tolerance and the mask corner points are modified
to compensate.

HIGH Q systems have poorer Jitter Tolerance but a narrower Jitter Transfer function
and the mask corner points are modified to compensate.
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If SDH Jitter is selected the type of SDH
mask can be selected as either TYPE A
TYPE B as per ITU-T G.958.

Type A masks have good Jitter tolerance
and the mask corner points are modified
compensate

Type B masks have poorer Jitter Toleran
but a narrower Jitter Transfer function an

TRANSMITTER OUTPUT [ SDH 1

SDH STRUCT'D [ TITTER TEST  {DUERHERD
PRYLOAD FUNCTION . SETUP

JITTER / WANDER

[_JITTER 1
CTRANSFER FN 1
SIGNAL FREQUENCY STM-1 OPT

MODE CALIB
NUMBER_OF POINTS C 55
DELAY TIME L 5.0s 1
INPUT MASK [ G.958 A

100 F2 1000 A1l 1.50 UI
F3 10000 F4 100000 A2 0.15 UI
PASS MASK G.958 A

PRESS (P& WITH TRANSMIT PAGE SELECTED
TO BEGIN. PRESS AGAIN TO ABORT.

the mask corner points are modified to

compensate.

The type of mask available depends upo

STATUS:

the rate selected.

For conformity with ITU-T, G.958 is
available for SDH rates and G.823 is
available for PDH rates.

When G.823 or G.958 is selected the ma
frequencies and amplitudes are displaye
for information only.

If USER is selected the mask jitter

frequencies, F1 F2 F3 and F4, and jitter
amplitudes, A1 A2 can be set to user
defined values.

To achieve the required accuracy:

1.The HP 37717C must be connected back to back in order to perform a calibration

6.958 6.958 MULTIPLE]
[ | Winooi
TRANSHITTER OUTPUT [ SDH 1
SOH | STRUCT D) [ TTTTER || TEST  (OUERHERD)
PAYLOAD FUNCTION | SETUP
TITTER ¢ WANDER [_JITIER 1
TITTER CTRANSFER FN 1
SIGNAL FREQUENCY STH-1 OPT
DE CALIB
NUMEER_OF POINTS L
DELAY T1 4 5.0s 1
INPUT MASK [ USER 1
1[ M0l F2[ 65001 AL [ 1.50UI
F3 [ 650001 F4 [13000001 A2 [ 0.153U1
PRSS MASK [6.958°A 1
PRESS ISR WITH TRANSMIT PAGE SELECTED
TO BEGIN. PRESS AGAIN TO RBORT
T MULTIPLE]
DIGIT DIGIT WINDOW

cycle before making a Jitter Transfer measurement.

2. The HP 37717C must have been switched on for 1 hour before starting a calibration

cycle.

3. The climatic conditions must remain stable from switch-on to end of

measurement.

4. The Jitter Transfer measurement must be started within 10 minutes of completion

of the Calibration.
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Jitter Transfer Calibration

Before making Automatic Jitter transfer measurements the HP 37717C must be
calibrated to remove any uncertainties. The calibration is carried out by connecting
the HP 37717C back to back.

« If PDH Jitter Transfer is required connect PDH IN to PDH OUT.

e |f STM-1 Electrical Jitter Transfer is required connect STM-1E OUT of the SDH
Module to STM-1E IN of the Jitter Measurement module Option A3L [A3M] or
A3V [A3W] or A3N [A3P].

e If STM-1 or STM-4 Optical Jitter Transfer is required connect STM-1/STM-4
OUT of the Optical module to STM-1/STM-4 IN of the Jitter Measurement
module Option A3V [A3W] or A3N [A3P].

e |f 1550 nmSTM-1/4 SDH Jitter Transfer is required a 10 dB attennuator must be
connected between STM-1/4 OUT of the Optical module and STM-1/STM-4 IN
of the Jitter Measurement module Option A3V [A3W] or A3N [A3P].

e The CALIBRATION should always be carried out with LEVEL [TERMINATE]

selected on thRecEIVE] JITTER display.
If the measurement is to be made at a network equipment monitor point select

MONITOR after the CALIBRATION is completed before making the jitter
transfer measurement.

To start the Calibration:
1. Select MODE [CALIB] on the

1 TRANSMITTER OUTPUT [ SDH 1
TRANSM'T JI | I tR dlspla‘y SDH STRUCT'D [ TITTER TEST {OUERHERD
PRYLOAD FUNCTION . SETUP
2. Pres =R Y11
b LTRANSFER FN_J|
' RUN/STOP * aéggHL FREQUENCY E;EY% OPT

NUMBER_OF POINTS

The Jitter Transfer display is replaced by st e uSER

ASK
FL L 400] F2 [ 65001 A1

. . . . C1.
an information display for the duration of| E3 o0l 4 tuaomod e £ olasr
the Calibration. TR s sere

STATUS:

OFF AUTO _ITRANSFER MULTIPLE]
- “ roLERnCEJRIFUNCT 10N WINDOW
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The estimated time to complete the
calibration will appear on the display.

Transfer Function Calibration In Progress

When the Calibration is complete the Prass Run/Stop to Abort

dISp|ay will revert to thé RANSMIT Estimated Duration : 12 minutes 55 seconds.
JITTER display.

The Jitter Transfer measurement must b
started within 10 minutes of the
completion of Calibration.

STATUS: Jitter transfer function in progress

Jitter Transfer Measurement
1. Connect the HP 37717C to the network

1 m TRANSMITTER OUTPUT [ SDH 1
eq u I p e nt SDH STRUCT'D [ TITTER TEST  {DUERHERD
PRYLOAD FUNCTION . SETUP

JITTER ¢/ WANDER L JITTER 1
2. Select MODE [MEASURE] on the i p—
TRANSMIT] JITTER display HMEER, 0 PoTS b B

INPUT MASK [ USER
65007 [ 1.50u1

FL L 400] F2 [ AL
3 Pres / F3 [ 650001 F4 [1300000] A2 [ 0.15]UI
. RUN STOP . PASS MASK [ G.958 A 1
PRESS (P& WITH TRANSMIT PAGE SELECTED
TO BEGIN. PRESS AGAIN TO ABORT.

STATUS:

OFF AUTO _ITRANSFER MULTIPLE]
- “ roLERnCEJRIFUNCT 10N WINDOW

The Jitter Transfer results are plotted in

Graph form and the graph’s progress cal

be monitored on theFEransmIT]  display,

G958 Mask: STM1  Tupe A

o — e
“
“
o “
= -20 \
= “
- “
D -40
-&0
Freg LHz) 10 100 1K 10K 100K 1M

STATUS:
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At the end of the measurement the Grap

or Text results can be viewed on the A S
RESULTS) NMIRIERY display. 5958 Mask: STHL Tape R
SCALE [WIDE] provides a vertical axis ° b S

~

range of +5 dB to -60 dB and is -20 N
recommended for viewing the high
frequency portion of the graph as this
allows a clearer view of the difference
between the actual result and the ITU-T | —

pass mask. [ |
SCALE [NARROW] provides a vertical

axis range of +3 dB to -3 dB and is recommended for viewing the low frequency
portion of the graph as this allows a clearer view of the difference between the actual
result and the ITU-T pass mask.

The graph on therraNnsmIT)  display is cleared wiieRANSMIT is pressed but
the(RESULTS) display remains available until the next Jitter Transfer measurement

is made.

Bain [dB)
-

-40

-&0
Freq LHz) 10 100 1K 10K 100K iM

The Jitter Transfer results can also be

viewed in TEXT form on thERESULTS FoRurT prge e
1 Point Frequency Mask(dB) BGain(dB) Resul
dISplay. chss :lask:l STHL  Tupe A i
. . ) ) ) Point Freoquency Mask(dB) Gainl(dB) Result
The following information is displayed for| : 378 010 0,04 Fass
each result: 3 5 oiia oio1  rhes
. 5 395 0.10 0.00 PASS
Point Number 5 9n e - rhes
Jitter Frequency : 1205 o 1o o6 Phes
10 1354 0.10 0.01 FASS
Mask value 12 Zis oie ool rnas
Result -
Pass /Fail Indication. il

If applicable, results 13 to 55 can be
viewed on pages 2 through 5.
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Multiplexer Jitter Tolerance

Multiplexer Jitter Tolerance

Application

It is important that network equipment can operate correctly in the presence of
certain amounts of jitter. ITU-T has specified tolerance masks of jitter amplitude
against jitter frequency which all network equipment must be able to withstand and
provide error free operation.

Jitter is applied at the ITU-T specified jitter frequencies and the amplitude increased
beyond the ITU-T mask limits until errors occur or the maximum possible jitter
amplitude is reached. The resulting amplitude levels are plotted relative to the mask
to determine the network elements jitter tolerance.

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
see !IStored Settingsith the Masinframe Operating Manual.

Test Setup Procedure (Jitter Tolerance Test)
The following Option must be fitted to the HP 37717C to perform this test :
« UHK - Jitter Generation

* UKJ or UKK - PDH Module

This setup procedure is based on 34 Mb/s CMI, PRBS test data with jitter
terminated in 7X). The HP 37717C Automatic jitter tolerance feature is used and
the results plotted on the ITU-T mask.

38



Jitter Testing
Multiplexer Jitter Tolerance

FPDH/SDH/ATM
TEST SET

PDH POH

IN ouT

o] O

PDH MUX
A - 34 Mb/s LINE
¥
— TRIB
140 Mb/s -

Structured PDH Jitter Tolerance Teg

This test can be performed using the Unstructured PDH Option UKK but the
network equipment must be looped back at the higher rate.

FDH/SDH/ATM
TEST SET
PDH PDH
IN ouT
4 34 Mb/s —
> ] MUX
34 Mb/s . — DEMUX

Unstructured PDH Jitter Tolerance Test

39



Jitter Testing
Multiplexer Jitter Tolerance

1. Connect the HP 37717C to the network

equipment, and set up tfERANSMIT)
display MAIN SETTINGS as shown

opposite.

PAYLOAD TYPE, PATTERN and PRBS
POLARITY selections should match the
regirement of the network equipment.

2. Selec{TRANSMIT

up the display as shown opposite.

JITTER and set

TRANSMITTER OUTPUT [ PDH

STRUCT'D | JITTER TEST
HARPNIES SETTINGS FUNCTION

SIGNAL
CLOCK SYNC
TERMINATION

[ 34 Mb/s
INTERNAL

750 UNBAL
LINE CODE HDB3
FREQUENCY OFFSET [ OFF
PRYLOAD TYPE [ FRAMED
Tl [ 2°23-1 PRBS]
PRBS POLARITY [ INV ] Cl

STATUS:

MULTIPLE]
WINDOW

; o seT s SETT Thos M. FuTLon
The Jitter Tolerance example shown will

take approximately 10 minutes to
complete.

3. Set up thérecEIVE) display MAIN

SETTINGS as shown opposite.

TRANSMITTER OUTPUT [ PDH

JITTER [ TOLERANCE

SIGNAL FREQUENCY 34 Mb/s

PATTERN [ 2723-1

NUMBER_OF POINTS C 55

DWELL TIME E 1.0s
C

DELAY TIME 1.0s
ERROR THRESHOLD 0
PRESS GIIFEIN TO BEGIN.
PRESS AGAIN TO ABORT

1

STATUS:

MULTIPLE]
WINDOW

RECEIVER INPUT [ PDH 1

STRUCT'D | JITTER
HARPNIES SETTINGS

SIGNAL [ 140 Mb/s 1

TERMINATION 750 UNBAL

LINE CODE cH

PRYLOAD TYPE

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

LEVEL [ TERMINATE 1
[ STRUCTURED 1

STATUS:

MULTIPLE]
WINDOW
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Jitter Testing
Multiplexer Jitter Tolerance

4. Setup th@RECEVE) STRUCTURED

SETTINGS display as shown opposite.

34M PAYLOAD selection should match
the PAYLOAD TYPE selection on the
MAIN SETTINGS display.

Run the Test (Jitter Tolerance)

RECEIVER INPUT [ PDH 1
JITTER
SETTINGS [HARBIYHS
TEST SIGNAL [ 34 Mb/’s 1
34M PAYLOARD [ FRAMED 1
PRTTERN [ 2°23-1 PRBS]
PRBS POLARITY [ INV ] CCITT

STATUS:

MULTIPLE]
WINDOW

Pres§RuN/STOP]| to start the

measurement.

The measurement takes approximately
ten minutes to complete and its progres

can be monitored on thRERANSMIT
display.

G323 Mask: 34Mb s

10.0
)
p 1.0 o
-] ~
3 ~
pt | A
~ 0.1
o
=
T
0.01
Freq (Hz) 10 100 1K 10K 100K 1M

STATUS: Jitter auto tolerance in progress

At the end of the test the results can be

viewed on théresULTS] display.

The results on th@RANSMIT] display arg 0.0

cleared wheliTRANSMIT] is pressed but
the[RESULTS) display remains available

until the next Jitter Tolerance measureme

is made.

RESULTS [ JITTER pL_RUTO TOLER ]|

G323 Mask: 34Mb s

Amplitude (UID

0.01
Freq (Hz) 10 100 1K 10K 100K 1M

STATUS:

CUMOL SHORT AUTO MULTIPLE]
ATIVE TERM TOLER WINDOW
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Jitter Testing
Multiplexer Jitter Tolerance

If Option 1CW, RS-232-C Remote control, or Option 1A8, HP-IB Remote Control,
or Optioin A3B or Option A3D is fitted the Jitter Tolerance Mask results can be
logged to an External printer (SE€ennecting an HP 550C DeskJet Printer in the
Mainframe Operating Manugl

To Log the Auto Tolerance plot : Select the required logging device
display. Select LOGGING [ON]. Sele¢RESULTS)
and pres@PRINT NOW] .

To log the results which make up the Jitter Auto Tolerance plot select the printer on

the JRJENel display. Sele§ResuLTs) NINEE:RY EVIOEMER] and press
PRINT NOW].
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Jitter Testing
Wander and Slips

Wander and Slips

Application

The ITU-T specify the frequency limits within which network equipment clocks
should operate. However when network equipment from different manufacturers is
connected together errors in transmission may occur due to timing differences.

To avoid this problem Master Timing sources are typically used as a reference
timing source for all network equipment. The timing reference is distributed
throughout the network as a 2 Mb/s signal.

Problems may arise due to wrongly configured equipment running on internal
clocks or at the junction of different operators network equipment.

Because the timing sources may operate at slightly different frequencies and exhibit
long term frequency drift then phase difference (Wander) may occur, between the
incoming data and the network equipment. This causes "Bit Slips" in the network
equipment buffers and results in frames being repeated or deleted thus reducing the
efficiency of data transfer.

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
see !IStored Settingsith the Masinframe Operating Manual.

Wander and Slips Test Setup Procedure
The following Options must be fitted to the HP 37717C to perform this test :

e UHN or A1M or A1IN or A1P or A3L or A3V or A3N - PDH Jitter receiver +
Wander and Estimated Slips

* UKJ or UKK - PDH Module

This measurement is made on live traffic and is interfaced at the line terminal
equipment monitor point. The HP 37717C is usedrgtaive onlynode to measure
the Wander and Estimated Bit Slips.

A SINGLE test period of 24 HOURS is used and use of a printer for the recording of
results and alarms is included. A graphical record of the results can be viewed on the
HP 377174GRAPH) display at the end of the test period.
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Jitter Testing
Wander and Slips

PDH/SDH/ATM
TEST SET
2 Mb/s POH
REF N
o

DIGITAL
SWITCH
7 Mb/s fa— ]
TRIBS
2 Mo/s
FRAME
BUFFERS
LINE e P

2Mb/s MASTER
TIMING SOURCE

Wander and Slips Test

1. SelecfRecelve] and set up the display

as shown opposite. ﬁ% s T !
Selections of TERMINATION, LINE o ]
CODE and PAYLOAD TYPE should LeUE T

match those of the network equipment. | e ™

EQUALIZER [ OFF 1 GAIN [ 20 dB
YPI C

PCM30CRC 1
[LIVE TRAFFIC]

MULTIPLE]
WINDOW

2. Select the printer and set up the

OTHER| [[NelelellNtel display as shown [ eno

opposite.

LOGGING PERIOD and LOG ERROR
SECONDS selections can be modified | vos esror secons

LOG AT END OF TEST

according to the users requirements. L0 aN DEWRND

[ LOGGING 1
LOGGING SETUP [ CONTROL 1
LOGGING Loy ]
LOGGING PERIOD [ OFF 1

[ OFF 1
ALL RESULTS
[ RESULTS 1

STATUS:
OFF

MULTIPLE]
WINDOW
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Jitter Testing
Wander and Slips

3. Set up théRESULTS
TIM'NG CONTROL dISp|ay aS Shown RESULTS [TIMINMG CONTROL]

opposite. TEST TImING L WNORL 3 !
The STORAGE selection enables the FRAPH STORAGE T ]

graphics. To disable graphics select
STORAGE [OFF].

Graphics can be stored to the instrumen
store - INTERNAL or to DISK.

STATUS:

OFF
ES

4. Selec{RESULTS) -

AR is selected b EIREESY  or
EICYERYGE] may be selected without | 2 Fe i

PERK-PERAK
PERK-PERAK (15 MIN) BITS

RESULTS [ WANDER BL WANDER ]|

| PERK-PEAK (24 HOURS) BITS
affecting the measurement. FekCReRC (3¢ olns HE
IMP FREQUENCY OFFSET Ppn

Run the Test (Wander and Slips) -

1. Pres$SIGNAL IN| until the Monitor
indicator, above the key, is lit.

2. Connect the PDH IN port to the line terminal equipment monitor point.

3. Connect the network master timing source to the HP 37717C 2 Mb/s
REFERENCE input.

If no reference signal is connected to the HP 37717C then the status message "NO
REF" is displayed.

4, Pres$RUN/STOP| to start the measurement.
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Jitter Testing
Wander and Slips

If EIN:XeRYR] is selected the current

wander measurements are displayed in | fesTs LR T —

graphical form. Three positive and =256 -tzs b ¥128  +256

negative sliding bar graphs, sfl Ul, -16 -8 0 +a 16

+ 16 Ul andt 256 Ul, are displayed. o o DR — »
L P N | PRI R 1

The Bar Graph displays are additive - in
this example -1.125 UI.

ELAPSED TIME

STATUS:

[
« The measurement results and alarms are available display

during the test period.

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

« The Date and Time the test started and the instrument setup are logged on the
printer.

« Any alarms which occur during the test period will be logged on the printer.
< Atthe end of the test period a complete set of results are logged on the printer.

« A graphical record of the results during the test period can be viewed on the
display. If Remote Control option 1A8 (HP-IB) or 1CW (RS-232-C),
or A3B or A3D is fitted the graph results can be logged to an external printer, at
a later date. SeBraphicsandExternal HP 550C DeskJet Printer in the
Masinframe Operating Manual

« Results and Alarm summaries can be viewed of@RaPH display.

The total graphics store capacity is normally 20,000 events. The resolution,
determined by the selection made under STORAGE OfREBULTS) 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
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Jitter Testing
Wander and Slips

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 thgRESULTS] display.
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Jitter Testing
Desynchroniser Stress

Desynchroniser Stress

Application

At the boundary of the SDH network the 2 Mb/s or 140 Mb/s payload is demapped
from the SDH signal. Pointer adjustments in the SDH signal may cause high levels
of tributary jitter in the output payload. Excessive amounts of tributary jitter will
result in errors.

The desynchronizing phase lock loop of the network element should minimize the
level of tributary jitter in the payload but correct operation under stress conditions
must be verified.

The desynchronizing phase lock loop can be stressed by adding pointer movement
sequences (defined in ITU-T standard G.783) to the SDH signal such that the test
VC-4 moves with respect to the SDH frame.

A jitter measurement is made to verify that the desynchroniser output jitter is within
the required specification.
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. The default settings are set by seléCfiMER)

STORED SETTING NUMBER 0 and pressi

Desynchroniser Stress Test Setup Procedure
The following options must be fitted to the HP 37717C to perform this test:
¢ UKK or UKJ - PDH module

¢ UHN or A1M or A1IN or A1P or A3L or A3V or A3N - Jitter measurement
module

e AILT - SDH module
e UH1 or UH2 or URU or USN or UKT - STM-1/4 Optical interface <

The HP 37717C PDH/SDH test set transmits an STM-4 optical signal carrying 2
Mb/s payload. Pointer movement sequences are added in a controlled manner.

The desynchroniser output is returned to the HP 37717C and a jitter measurement is
performed on the demapped 2 Mb/s signal.
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Jitter Testing
Desynchroniser Stress

PDH/SDH/ATM
TEST SET
OPTICAL
PDH IN ouT
O
i STM-4
A (22 DESYNCHRONISER
7Mb/s

Desynchroniser Stress

1. Connect the HP 37717C to the network

equipment and set up tERANSMIT)
display as shown opposite.

The CLOCK SYNC selection determines
the synchronization source for the
TRANSMIT clock. If

is selected a 2 Mb/s reference must be
connected to the 2M REF IN port. The
format can be CLOCK or DATA.

2. Set up théTRANSMIT)  TEST
FUNCTION display as shown opposite.

Pointer adjustments are made every 10 I
with an extra ADDED adjustment as
defined in ITU-T standard G.783.

Pointer sequences are started by selecti
POINTER SEQUENCE .

TRANSMITTER OUTPUT [ SDH 1

SDH JITTER TEST (DUERHERD:
FUNCTION . SETUP

SIGNAL L STM-4 OPT ]

CLOCK SYNC [_EXT MTS BC CLOCK ]
FREQUENCY OFFSET [ OFF 1
STM-1 UNDER TEST L1 1
PAYLOAD [ TU-12 1

TU MODE [ ASYNC ]

SELECTED TU TUG3 [11 TUB2 [1]1 TU [1]
TU_PARYLOAD [ UNFRAMED ]
PRTTERN [ 2715-1 PRBS]

[ INV ] CCITT
Oppr]

;RHS POLARITY r
[ 273-1 PRBS 1

PATTERN IN OTHER TUs

STATUS:
Iﬂiﬁﬁﬂﬁﬁ Hﬂﬁﬁﬂﬁﬁ 'iﬂiﬂl
MTS OPT_REC

MULTIPLE]
WINDOW

TRANSMITTER OUTPUT SDH

SDH STRUCT'D | JITTER TEST  |/DUERHERD:
PRYLOAD FUNCTION(_SETUP

TEST FUNCTION [ SDH 1C ADJUST PTR 1
POINTER TYPE [ TU POINTER ]
G.783 1

ADJUSTMENT TYPE [ SINGLE 1
L WITH ADDED 1

POLARITY L _POSITIVE ]|
INTERUAL [ 10ms 1

POINTER SEQUENCES [ STOPPED 1

STI

ATUS:
INEGAT TUEJRPOS I TTUE]

MULTIPLE]
WINDOW
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Jitter Testing

Desynchroniser Stress

3. Set up théRECEIVE) JITTER

display as shown opposite.

If Jitter filtering is required select from the

softkey menu.

4. Set up thResuLTs) TIMING
CONTROL display as shown opposite.

Start the Desynchroniser Stress Test

1. Pres$RUN/STOP)| to start the Jitter

measurement. .

Jitter Hits can be viewed without affecting

the measurement.

RECEIVER INPUT [ PDH 1
MAIN ISTRUCT'D[ JITTER
SETTINGS SETTINGS

SIGNAL FREQUENCY 2 Mb/s
RECEIVER RANGE [16 UI 1
HIT_THRESHOLD L 0.5UI 1
FILTER [ OFF ]]
WANDER REFERENCE [ 750 UNBAL 1]
WANDER REF. FORMAT [ HDB3 DATA 1

STATUS:

RESULTS [TIMIMG COMTROL]

SHORT TERM FERIOD [1 SECOND

TEST TIMING [ MAMUAL ]
GRAFH STORAGE [ OFF
[ IMTERMAL
STATUS:

RESULTS [ JITTER 1C CUMULATIVE 1

HITS ' (G
TUDE

+VE FERK ur
-VE FERK ur
PEAK-FPERK ur
FILTERS OFF

ELAPSED TIME

STATUS:

MULTIPLE]
WINDOW
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Jitter Testing
SDH Jitter Tolerance

SDH Jitter Tolerance

Application

It is important that network equipment can operate correctly in the presence of
certain amounts of jitter. ITU-T has specified tolerance masks of jitter amplitude
against jitter frequency which all network equipment must be able to withstand and
provide error free operation.

Jitter is applied at the ITU-T specified jitter frequencies and the amplitude increased
until errors occur or the mask limit is reached. These amplitude levels are plotted on
the mask to determine the network elements jitter tolerance.

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
see !IStored Settingsith the Masinframe Operating Manlua

Test Setup Procedure (Jitter Tolerance Test)

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

« UHK - Jitter Generation

¢ UKJ or UKK - PDH Module

e US1 or A1T - SDH Module

e UH1, UH2, URU, USN or UKT - Optical Interface Module

This setup procedure is based on STM-4 optical test signal with jitter terminated in
75Q. The HP 37717C Automatic jitter tolerance feature is used and the results
plotted on the ITU-T mask.
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Jitter Testing
SDH Jitter Tolerance

PDH/SDH/ATM TEST SET

STM-1/STM-4
ouT —

Q Q ADD

DROP

PDH IN

STM-4 OPT MUX

2 Mbls |

1. Connect the HP 37717C to the network

equ'Dment and Set up t ANSMIT %LPUEITTER IE[ESS]'JTH IIIUERHE?HD

. A FUNCTION . SETUP

display as shown opposite. SiowL  RSTENTERCISSOI_INTERIAL]
CLOCK SYNC [ EXT MTS 1L CLocK 1

FREQUENCY OFFSET [ OFF 1

CLOCK SYNC, STM-1 UNDER TEST | spgwssrer 3 . ;
and PAYLOAD selections can be SHLECED U Tugs :5:“s¥ﬂ§zs:f: U [1]

TU PAYLOA! TRUCTURED 1]

modified according to the users IO RELT b RAVLOS" FOLDER REOGE. -
requ"-ements SET?EE%E.{N OTHER TUs C ZASEl nggm%
STATUS:

MULTIPLE]
WINDOW

52




Jitter Testing
SDH Jitter Tolerance

Selec{TRANSMIT) JITTER and set

up the display as shown opposite.

This Auto Tolerance example will take
approximately nine minutes to complete.

TRANSMITTER OUTPUT

SDH STRUCT'D [ TITTER
PRYLOAD

JITTER

SIGNAL FREQUENCY

SDH_MASK

PATTERN

NUMBER_OF POINTS
DWELL TIME

DELAY TIME
ERROR THRESHOLD

[ SDH

TEST  {DUERHERD

1

FUNCTION . SETUP

[ TOLERANCE
STM-4 OPT

1

TYPE A

[ 2723-1 1
C 55 1
C 1.0s 1
C 1.0s 1
C 0 1

PRESS GIIFEIN TO BEGIN.
PRESS AGAIN TO ABORT

STATUS:

MULTIPLE]
WINDOW
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Jitter Testing
SDH Jitter Tolerance

Set up théReCEIVE) MAIN
SETTINGS display as shown opposite.

Run the Test (SDH Jitter Tolerance)

Pres§RuN/STOP]| to start the

RECEIVER INPUT [ PDH 1
STRUCT'D | JITTER
HARPNIES SETTINGS
SIGNAL [ 2 Mb’s 1
TERMINATION [ 750 UNBAL ]
LINE CODE [ HDB3 1
LEVEL [ TERMINATE 1
PRYLOAD TYPE [ STRUCTURED 1

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

STATUS:

MULTIPLE]
WINDOW

measurement.

The measurement takes approximately
nine minutes to complete and its
progress can be monitored on the

TRANSMIT] display.

G958 Mask: STM4 Tupe A

Amplitude (UID

0.01

Freq (Hz) 10 100 1K 10K

At the end of the test the results can be
viewed on théresULTS] display.

The results on th@RANSMIT]  display
are cleared whelTRANSMIT] is pressed
but thelRESULTS) display remains

available until the next Jitter Tolerance
measurement is made.

To Log the Auto Tolerance plot : Select

RESULTS [ JITTER pL_RUTO TOLER

]l

G952 Maszk: STM4  Tupe R

N

~

Amplitude (UI)

0.01
Freq (Hz) 10 100 1K 10K

100K

iM

the required logging device on the

OTHER| |[Nelelellel display.Select

LOGGING |ON|. SelecfRESULTS

JITTER JAUTO TOLER JEUSHOEESS
PRINT NOW |.

STATUS:
CUMUL SHORT AUTO
ATIVE TERM TOLER

MULTIPLE]
WINDOW
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Jitter Testing
In Service SDH Jitter

In Service SDH Jitter

Application

It can be useful at the installation or field trial stage of SDH rings or linear networks
to verify the networks tolerance to jitter under simulated Live Traffic conditions and
monitor its effects on the network equipment i.e Alarms particularly OOF and LOF.

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
see !IStored Settingsith the Masinframe Operating Manlua

Test Setup Procedure (In Service SDH Jitter)

The following Option must be fitted to the HP 37717C to perform this test :
* UHK - Jitter Generation

e UKJ or UKK - PDH Module

e US1 or A1T - SDH Module

e UH1, UH2, URU, USN or UKT - Optical Interface Module

In this set up the received SDH signal has Jitter added and is retransmitted via SDH
THRU mode. The Swept Mask feature is used and the HP 37717C "sweeps" through
the jitter mask, adjusting the jitter amplitude according to the jitter frequency. The
network equipment alarms are monitored particularly OOF and LOF.
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Jitter Testing
In Service SDH Jitter

ADD

| DROP
MUX

£

PDH/SDH/ATM TEST SET

STM-1IN STM-1 OUT|

O O

STM-1 OPT

v

Select[RECEIVE] and set up the

display as shown opposite.

PAYLOAD and PAYLOAD TYPE
selections can be modified according to t
users requirementst.

Selec{ TRANSMIT and set up the

display as shown opposite.

STRUCT'D | TEST OVERHERD
/NN | PAYLOAD FUNCTION MONITOR
SIGNAL [STM-1 OPT]

PRYLOAD [ 140 Mb/s 1

PRYLOAD TYPE [ FRAMED 1
PATTERN [LIVE TRAFFIC]

ADD
— p| DROP | o
MUX
STM-1 OPT ¢ T
RECEIVER INPUT [ SDH 1

STATUS:

MULTIPLE]
WINDOW

TRANSMITTER OUTPUT [ SDH 1
JITTER TEST  {DUERHERD
| FUNCTION . SETUP
IGNAL [STHM-1 OPTIC1310]CTHRU MODE]
CLO STM-1 OPT RX
PAYLOAD OVERKRITE [ OFF 1
SOH+POH CHANNEL OVERWRITE [ OFF 1

RX SIGNAL RE-TRANSMITTED UNCHANGED

STATUS:

MULTIPLE]
WINDOW
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Jitter Testing
In Service SDH Jitter

Run the Test (In Service SDH Jitter)

Selec{TRANSMIT) JITTER and set

up the display as shown opposite.

When JITTER MASK [SWEPT] is
selected the HP 37717C will "sweep"
through the jitter mask adjusting amplitud
according to the Jitter frequency.

Monitor the network alarms, particularly
Out Of Frame and Loss Of Frame.

TRANSMITTER OUTPUT [ SDH 1
SDH STRUCT'D [ TITTER TEST  {DUERHERD
PRYLOAD FUNCTION . SETUP
JITTER N
SIGNAL FREQUENCY STM-1_OPT
JITTER MASK L SWEPT ]]
DH_MASK [ TYPE B
SWEPT_FREQUENCY 1000 Hz
AMPLITUDE .00 UI

STATUS:

MULTIPLE]
WINDOW
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Tributary Mapping Jitter

Tributary Mapping Jitter

Application

STM-4 with TU12 Payload. Frequency Offset TU12 by 1 or 2 ppm. Measure Jitter
on received TU12.

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
see !IStored Settings!!.

Test Setup Procedure (Tributary Mapping Jitter)

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

« UHK - Jitter Generation

¢ UKJ or UKK - PDH Module

¢ US1or A1T - SDH Module

e UH1, UH2, URU, USN or UKT - Optical Interface Module

In this set up Frequency Offset is added to a TU12 tributary within an STM-4 SDH
signal. A Jitter measurement is performed on the received TU12 tributary.
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Jitter Testing
Tributary Mapping Jitter

Selec{ TRANSMIT and set up th

display as shown opposite.

The 2M OFFSET can be varied during th & sne

test.

Selec{RECEIVE and set up the

display as shown opposite.

TERMINATION and LINE CODE
selections should matc that of the netwo
equipment.

STM-1 UNDER TEST, TU PAYLOAD,
PATTERN, PRBS POLARITY and
PATTERN IN OTHER TU'S selections
can be modifed according to the users
requirements.

Selec{RECEIVE] JITTER and set

TRANSMITTER OUTPUT [ SDH 1

SDH STRUCT'D | JITTER TEST  {DUERHERD
PRYLOAD FUNCTION . SETUP

[STH-4 DPT][lSSD][]INTERNHL]

CLI [ INTERNAL

FREQUENCY OFFSET [ OFF 1
STM-1 UNDER TEST L1 1
PAYLOAD [_TU-12 ]]

TU MODE [ ASYNC ]
SELECTED TU TUG3 [2]1 TUB2 [4] TU L3
TU_PARYLOAD [ PCM30CRC
PRTTERN

PRBS POLARITY
2M_OFFSET

PATTERN IN OTHER TUs

1
1
[ 2715-1 PRBS]

[ INV ] CCITT
[ Oppn]

[ 273-1 PRBS 1

A NN N

MULTIPLE]
WINDOW

RECEIVER INPUT

STRUCT'D | JITTER
HARPNIES SETTINGS

[ PDH 1

SIGNAL [ 2 Mb’s 1
TERMINATION [ 750 UNBAL ]
LINE CODE HDB3 1
LEVEL [ TERMINATE 1
PRYLOAD TYPE [ PCM30CRC ]
PRTTERN [ 2°15-1 PRBS]
PRBS POLARITY [ INV ] CCITT
STATUS:

MULTIPLE]
WINDOW

up the display as shown opposite.

Any filter can be selected from the softke
menu.

RECEIVER INPUT [ PDH 1
AIN | STRUCT'D | JITTER
SETTINGS SETTINGS
SIGNAL FREQUENCY 2 Mb/s
RECEIVER RANGE [1l.6 UI 1
HIT_THRESHOLD L 0.05 UL 1
FILTER [ HP1 ]]
WANDER [ OFF 1
STATUS:
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Jitter Testing
Tributary Mapping Jitter

Run the Test (Tributary Mapping Jitter)

PressRUN/STOP)| to start the Jitter measurement.
The Jitter Amplitude and Jitter Hits results can be viewed

display.
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Jitter Testing
Selective Jitter Transfer Measurement

Selective Jitter Transfer Measurement

The problem with many SDH jitter analyzers is the fact that their receivers are
wideband receivers and are not able to measure within a sufficiently narrow
bandwidth. The reason is that these instruments are designed to measure peak to
peak jitter in the transmission network for troubleshooting purposes and are not
designed to make selective jitter measurements. The jitter analyzer just measures the
peak-peak value of the incoming jitter over a wide frequency range. The problem
occurs when testing the jitter transfer of real network equipment i.e. SDH
regenerators.

The regenerator produces intrinsic jitter and this disturbs the measurement as the
jitter receiver cannot determine whether it is measuring the jitter produced by the
jitter analyzers transmitter or the intrinsic jitter which is generated, at a different
frequency, by the regenerator. The problem is greatest at the higher jitter modulating
frequencies when the amount of jitter generated, as per ITU-T G.958, is much
smaller. The measurement is corrupted by the higher amplitude intrinsic jitter
generated by the regenerator at lower frequencies and incorrectly measured by the
analyzer.

The accurate method for measuring jitter transfer requires a selective measurement.
The HP 37717C uses narrow band filtering in the jitter receiver which allows
selection and measurement of the relevant jitter components. This provides the
capability to measure jitter selectively and provide accurate and repeatable results.
Jitter Transfer is performed to ITU-T G.823/G.958 with Graphical and Tabular
results. The input jitter can conform to ITU-T G.823/G.958 or be user defined.

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. The default settings are set by sel¢CfinER)
STORED SETTING NUMBER 0 and press

Test Setup Procedure (Jitter Transfer Test)

The following Options must be fitted to the HP 37717C to perform this test:
e A3K or UHK - Jitter Generation

e AS3L or A3V or A3N - Jitter Measurement

e US1or A1T - SDH Module

e UH1 or UH2 or URU or UKT or USN - Optical Interface
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NOTE

NOTE

Jitter Testing
Selective Jitter Transfer Measurement

This setup procedure is based on 155.52 Mb/s (STM-1), 140 Mb/s payload, PRBS
test data with jitter. The jitter generation and jitter measurement are provided by the
HP 37717C. The HP 37717C is calibrated in a back to back mode, to remove any
inaccuracies before the automatic Jitter Transfer measurement is made.

To achieve the required accuracy:

1.The HP 37717C must be connected back to back in order to perform a calibration
cycle before making a Jitter Transfer measurement.

2. The HP 37717C must have been switched on for 1 hour before starting a calibration
cycle.

3. The climatic conditions must remain stable from switch-on to end of measurement.

4. The Jitter Transfer measurement must be started within 10 minutes of completion
of the Calibration.

Calibrate the HP 37717C

Before making Automatic Jitter transfer measurements the HP 37717C must be
calibrated to remove any uncertainties. The calibration is carried out by connecting
the HP 37717C back to back.

For this test connect STM-1/STM-4 OUT of the Optical module to STM-1/STM-4
IN of the Jitter Measurement module Option A3V [A3W] or A3N [A3P].

If 1550 nmSTM-1/4 SDH Jitter Transfer is required a 10 dB attennuator must be
connected between STM-1/4 OUT of the Optical module and STM-1/STM-4 IN of
the Jitter Measurement module Option A3V [A3W] or A3N [A3P].

If PDH Jitter Transfer is required connect PDH IN to PDH OUT.
If STM-1 Electrical Jitter Transfer is required connect STM-1E OUT of the SDH

Module to STM-1E IN of the Jitter Measurement module Option A3L [A3M] or A3V
[A3W] or A3N [A3P].
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Jitter Testing
Selective Jitter Transfer Measurement

1. Set up the OTHER SETTINGS
CONTROL display as shown opposite. | feno L SETTINGS EONTROL 1

TRANSMITTER AND RECEIVER [ COUPLED ]|

Aﬂy SDH SettingS Change made on the RECEIVER COUPLED TO TRANSMITTER

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

STATUS:

INDEP— [ COUPLED) MULTIPLE]
ENDENT - WINDOW

2. SelecfTRANSMIT) SDH and

set up the display as shown opposite. J?ﬁmﬁi’;ﬁ“”w iy
| FUNCTION . SETUP

If 1550 NmSTM-1/4 SDH Jitter Transfer | &ifae ! ik e
is required a 10 dB attennuator must be
connected between STM-1/4 OUT of the| |

. C UuFRHMED 1
Optical module and STM-1/STM-4 IN of | B oy B
the Jitter Measurement module Option
A3V [A3W] or A3N [A3P].

PRYLOAD [ 140 Mb/s 1

STATUS:

3. Setup theg ECEIVE| BelaRlII=Es
dISp|ay as S OWH OppOSIte. RECEIVER INPUT [SDH JITTER 1
For CALIBRATION, HP 37717C T e
HIT_THRESHOLD [ 1.00 UI 1
E:_It_)gglavclzltl(\eli_lk_)é]ck to back, select LEVEL A 1
If the measurement is to be made at a
network equipment monitor point select
MONITOR after the CALIBRATION is
completed before making the jitter transfi s

measurement.

The RECEIVER RANGE, HIT THRESHOLD, FILTER and ADDITIONAL RMS
FILTER selections not valid for Jitter Transfer measurements.
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Jitter Testing
Selective Jitter Transfer Measurement

4. Select MODE [CALIB] on the

TRANSMIT] JITTER display S0 ST (TTTER| et g
PAYLOAD FUNCTION SETUP

JITTER / WANDER L JITTER 1

Sel_ect_f[he NUMBER OF POINTS at 1 J—
which jitter transfer measurements are tq jusser or romrs Lo
be made. FET "R 65001 AL T 15021

ngg nggégg% FE ElaUUUUUJ [Hg_gsg'éSJUI]
Select the DELAY TIME in the range 5.0| #eess Uiy reausuit eace seLecten
to 30.0 seconds. This determines the tim

the jitter is generated at each jitter

frequency. STATUS:
q 4 N
DWELL TIME is fixed at 5 seconds and

determines the time delay between the jitter frequency/amplitude being applied and
the test being performed. This allows the network equipment to settle as jitter
frequency/amplitude is changed.

The NUMBER OF POINTS, DWELL TIME and DELAY TIME determine the time
the calibration and eventually the measurement will take to complete.

Select the INPUT MASK as G.958A or G.958B to correspond to the type of
regenerator being tested. The PASS MASK will adopt the same selection.

5. Pres$ruN/STOP)| to start the calibration.

The Jitter Transfer display is replaced by an information display for the duration of
the Calibration.

The estimated time to complete the
calibration will appear on the display.

Transfer Function Calibration In Progress

When the Calibration is complete the Prass Run/Stop to Abort
dISp|ay will revert to théTRANSMIT Estimated Duration : 12 minutes 55 seconds.

JITTER display.

The Jitter Transfer measurement must b
started within 10 minutes of the
completion of Calibration.

STATUS: Jitter transfer function in progress
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Jitter Testing
Selective Jitter Transfer Measurement

TEST SET

STM1/STM4  STM1/STM4

IN ouT
0 o)

REGENERATO

Jitter Transfer Test

Automatic Jitter Transfer Measurement

1. Remove the back to back connection and connect the HP 37717C to the network
equipment as shown above.

NOTE If the measurement is to be made at a network equipment monitor point select

LEVEL [MONITOR] on the[RecEIVE) display before making the
jitter transfer measurement.

2. SelecfTRANSMIT JITTER,
select MODE [ENSNIE and press | SRl e b aneto

RUN/STOP) to start the measurement. [~ moes F”;ngfggf:ﬂj

. ) ﬁégggf FREQUENCY . Pl' ;

The Jitter Transfer results are plotted in | s o ronrs foe
3 INPUT MASK [ USER

Graph form and the graph’s progress cal B il 7 bl B D hoo

. -~ H . 1
be monltored On th RANSMlT dlsplay‘ PRESS GIIYESIN@ WITH TRANSMIT PAGE SELECTED

TO BEGIN. PRESS AGAIN TO ABORT.

STATLS:
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NOTE

Jitter Testing
Selective Jitter Transfer Measurement

Changing the HP 37717C configuration or any Jitter Transfer parameter will
invalidate the CALIBRATION. If this occurs the CALIBRATION must be repeated
before a Jitter Transfer measurement is made.

3. The Jitter Transfer results can also be

viewed in TEXT form on thERESULTS BESULTS e T TRRISFER FN 3
dISp|ay Point Frequency Mask(dB) Gain(dB) Result

5958 Mask: STM1 Tupe A
Point Frequencu Mask(dB) Gain(dB) Result
500 o0.10 0.0% FASS

The following information is displayed for
each result:
Point Number

578
669
773
895
1035
1197

10 0.04 FASS
10 0.01 PASS
10 0.01 FASS
10 0.00 FASS
10 0.03 FA3SS
-0.01 FASS

WO R W
cooooooooon
o

Jitter Frequency 1202 {0 0loi phss
Mask value 1 2iaa b -loi  phos

12 2430 10 0.01 FASS
ReSUIt STATUS:
Pass / Fail Indication. [ ]
Results 13 to 55 can be viewed on pages 2
through 5.

4. At the end of the measurement the
Graph results and the ITU-T pass mask | Furs Uy o s v

can be viewed on tHeESULTS 5958 Mask: STM1 Tupe A
ARE=ERY display. ° - AT

~

SCALE [WIDE] provides a vertical axis
range of +5 dB to -60 dB and is
recommended for viewing the high

Gain (dB)
!
]
o

|
i
=]

frequency portionlof the graph asthis | <60 frrmrm e e
allows a clearer view of the difference [ —

between the actual result and the ITU-T 5 |
pass mask.

SCALE [NARROW] provides a vertical axis range of +3 dB to -3 dB and is
recommended for viewing the low frequency portion of the graph as this allows a
clearer view of the difference between the actual result and the ITU-T pass mask.

The graph on therransMIT)  display is cleared wiieRANSMIT) is pressed but
the(RESULTS] display remains available.

If the jitter transfer measurement is close to or exceeding the ITU-T pass mask in a
particular area it may be desirable to Zoom in on the area of interest.

This is possible by viewing the TEXT results on [[RESULTS)
display or by using the USER mask capability of the HP
37717C.
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Jitter Testing
Selective Jitter Transfer Measurement

To use the USER mask capability select

JITTER and set up

the display as shown opposite.

The user can enter F1, F2, F3, and F4 jit
frequency points and Al and A2 jitter
amplitude values.

In this example the jitter transfer will be

measured at 55 points between 50 kHz &
75 kHz, at amplitudes of 0.35 Ul, 50 kHz
to 65 kHz and 0.15 Ul, 65 kHz to 75 kHz

TRANSMITTER OUTPUT [ SDH 1

SDH JITTER TEST  {DUERHERD
FUNCTION . SETUP

JITTER / WANDER
SIGNAL FREQUENCY
MODE CALIB
NUMBER_OF POINTS

DELAY TIME L 5.0s 1
INPUT MASK

FL [ 50000] F2 [ 650001 A1 [ 3.50]U1
F3 [ 650001 F4 [ 750001 A2 [ 0.151UI
PASS MASK [ G.958 A 1

PRESS (P& WITH TRANSMIT PAGE SELECTED
T0 BEGIN. PRESS AGAIN TO ABORT

[_JITTER 1
CTRANSFER FN 1
STM-1 OPT

W w

MULTIPLE]
WINDOW

NOTE Before the measurement can be made the HP 37717C must be connected back to back

and a calibration performed. PréggN/STOP to start the Calibration.

1. Connect the HP 37717C to the network

equipment. S| STRUETD (TTTTER | TEST | OUERHERD
PAYLOAD FUNCTION . SETUP

JITTER / WANDER L JITTER 1
2. SelecfTRANSMIT JTTER, | 5 e T
select MODE [Y[EEIIEE and press it g onrs L el
RUN/STOP J- B3 ool FCE 30000 Mt ofel

PASS MASK [ G.958 R 1

s

R ULT TPLE

.
The TEXT and GRAPH results can be
viewed on théResULTS) NIRIER FERWAT™ | Shabn 2 sonLe i
dISpIay. G95E Mask: STML Tupe A

+3.0
SCALE [NARROWI] provides a vertical -
axis range of +3 dB to -3 dB and is : N M- RE—.
recommended for viewing the low g e ;
frequency portion of the graph as this -z.0 :
. . Freq tHz) 10 100 1K 10K 100K in

allows a clearer view of the difference
between the actual result and the ITU-T [—
pass mask. [ T |

The TEXT results can also be viewed.
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Jitter Testing
In Service ATM Jitter

In Service ATM Jitter

Options required:

 Jitter Generation UHK

* PDH Module UKJ

* ATM Module UKN or UKZ

Application

Receiver set to Live Traffic, Jitter added in ATM THRU mode. Swept Mask used
and network equipment checked for Alarms particularly OOF LOF.

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
see !IStored Settingsih the Masinframe Operating Manlua

Test Setup Procedure (In Service SDH Jitter)

In this set up the received ATM signal has Jitter added and is retransmitted via ATM
THRU mode. The Swept Mask feature is used and the HP 37717C "sweeps" through
the jitter mask, adjusting the jitter amplitude according to the jitter frequency. The
network equipment alarms are monitored particularly OOF and LOF.
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Jitter Testing
In Service ATM Jitter

Select [RECEIVE) PHYSICAL

LAYER and set up the display as shown IUERLIE%ET —— !
OppOSIte. SIGNAL [ 2 Mbs 1
T o™ E g

TERMINATION and LINE CODE LEVEL [ TERMINATE I
selections should match those of the CRE4 MLTIFRAME Lo !
network equipment. SERRMELING o !

STATUS:
Selec{ TRANSMIT PHYSICAL
LAYER and set up the display as shown

TRANSMITTER OUTPUT [ ATH 1

opposite.

Run the Test (In Service ATM Jitter)
Selec{TrRANSMIT] JITTER and set up

the display as shown opposite.

When JITTER MASK [SWEPT] is
selected the HP 37717C will "sweep"
through the jitter mask adjusting
amplitude according to the Jitter
frequency.

Monitor the network alarms

PHYSICAL|: ATH JITTER TEST
LAYER LAYER FUNCTION

SCRAMBLING [ ON 1

SIGNAL [2 Mb/s 1 L THRU HMODE ]|

ST

ATUS:
INTERNAL] THRU
[ e

MULTIPLE]
WINDOW

TRANSMITTER OUTPUT L ATH 1
PHYSICAL | ATH JITTER TEST

LAYER LAYER FUNCTION

JITTER N 1

SIGNAL FREQUENCY Mb,

JITTER MASK L SWEPT ]]

Q FACTOR [ HIGH Q 1

SWEPT_FREQUENCY 1000 Hz

AMPLITUDE 1.00 UI
STHS: SWEPT SPOT MULTIPLE]
El kSl NS Minoba
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Jitter Testing
In Service ATM Jitter
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Jitter Tolerance Test
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L
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M

MODULATION FREQUENCY, 21, 26
MODULATION SOURCE, 21
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NUMBER of POINTS, 20, 23

o

Option A1M, 10
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Option A3K, 17
Option UHK, 16
Option UHN, 9

p
PATTERN, 21
PAYLOAD, 21
PDH, 13

R
RECEIVER RANGE, 27

S

SDH Jitter Tolerance, 51

SDH Mask, 32

SDH mask, 24

Selective Jitter Transfer Measurement, 61

SIGNAL FREQUENCY, 21

Slips and Wander, 43

SPOT, 22

WANDER MASK, 27

STM-1 Electrical and Optical Jitter Mea-
surement, 12

STM-1 Electrical Jitter Measurement, 10

STM-1 Optical and Electrical Jitter Mea-
surement, 11

STM-4 Optical Jitter Measurement, 12

SWEPT FREQUENCY, 22

SWEPT MASK, 22

T
Tributary Mapping Jitter, 58
TYPE A, 24

Type A masks, 20

TYPE B, 24

Type B masks, 20

w

Wander and Slips, 43
Wander and Slips Test, 44
Wander Measurement, 28
Wander modulation, 17
WANDER REF FORMAT, 29

PDH and STM-1 Electrical Jitter Measure-WANDER REFERENCE, 28

ment Option A1M, 10

PDH Jitter Measurement Option UHN, 9
PDH, STM-1 Electrical and Optical and
STM-4 Optical Jitter Measurement
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Measurement Option A1N, 11

Q
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Learning Products Map

All of the learning products which apply to the HP 37717C Communications Performance Analyzer are shown
below:

The HP 37717C Mainframe Operating Manual- 37717-90221
General operating information irrespective of option.

The HP 37717C PDH / DSn Operating Manual - 37717-90222
Information about the PDH / DSn modules, how to select the features available and measurement examples.

The HP 37717C SDH / SONET Operating Manual - 37717-90223

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 - 37717-90224
Information about the Jitter modules, how to select the features available and measurement examples.

The HP 37717C ATM Operating Manual - 37717-90225

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

Remote Control Manual - 37717-90227:

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

Calibration Manual - 37717-90228:
Provides specifications and methods of testing that the instrument meets its specifications.
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This is thelst edition of the
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In This Book

This book provides information on HP 37717C
modules with Jitter 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. 08/95
37717-90224
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