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About This Manual

This Jitter Operating manual explains the following:

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

The Mainframe Operating manual (37717-90271) 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 37717B irrespective of the option configuration.

The PDH Operating Manual (37717-90212) describes in detail how to perform PDH
tests with the HP 37717B PDH/SDH test set.

The SDH Operating Manual (37717-90273) describes in detail how to perform SDH
tests with the HP 37717B PDH/SDH test set.

he ATM Operating (37717-90215) describes in detail how to perform ATM tests
with the HP 37717B PDH/SDH test set.
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Jitter Operating Features

HP 37717B Jitter
Operating Features

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 37717B provides comprehensive Jitter testing at all PDH and SDH rates
from 2 Mb/s to 622.08 Mb/s (STM-4).

1-1
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HP 37717B Jitter Measurement

Four Jitter measurement options are available according to your testing needs.

Option UHN [US9] PDH Jitter Measurement

L]

[ I ]
JITTER RX

M REF N

@000

W 750

)

DEMOD DUT

2 8 34 140Mbfs

Figure 1-1

Option UHN provides Jitter measurement at 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).

The followingJitter measurementsare available at all PDH rates:
Jitter Hit 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.

Option UHN [US9]
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Option A3L [A3M] PDH & STM-1 Electrical Jitter Measurements
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Figure 1-2

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.

Option A3L [A3M]
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Option A3V [A3W] PDH & STM-1 Optical & Electrical Jitter
Measurements

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-

5—‘ """"""""" g m | 4 IN of the A3V module.
HTTER RECEIVER Jitter measurementsare available at all PDH rates and STM-1:
ZMREFIN = Jitter Hit Count
- Jitter Hit Seconds
1780
il O Jitter Hit Free Seconds

Peak to Peak Jitter

|
|
!
: Peak Jitter (Positive and Negative)
|
|
: Peak rms Jitter

©rO ©

Dgﬂrg‘?ﬂ _____ 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
7582 754

generated, up to 55.

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

T 5) 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.

Figure 1-3 Option A3V [A3W]
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Option A3N [A3P] PDH, STM-1 Electrical & Optical & STM-4
Optical Jitter Measurements

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 A3BN module or the STM-1/STM-4 Optical signal to STM-

i 1/STM-4 IN of the A3N module.
JITTER RECEIVER Jitter measurementsare available at all PDH rates, STM-1 Optical and
MAREF I — - electrical rate and STM-4 Optical rate:

i Jitter Hit Count

. Jitter Hit Seconds

.| Jitter Hit Free Seconds

: Peak Jitter (Positive and Negative)
| Peak to Peak Jitter

BEMOL Peak rms Jitter
11 S
= Automatic Jitter Transfer with narrowband selective filtering, in
‘ conjunction with Option A3K or UHK, Jitter Generation.
780} 7502 The user can control the number of frequency points at which Jitter is

STMATE o
I generated, up to 55.
STM-1ISTH:4 Fixed input masks, ITU-T G.823 for PDH and ITU-T G.958 for SDH, are

[ ) ) ) i
3G 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.

Figure 1-4 Option A3N [A3P]
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Option A3K [A3Q)] Jitter & Wander Generator

Option A3K provides Jitter Generation at all ETSI rates, 2 Mb/s, 8 Mb/s, 34 Mb/s,

Py 140 Mb/s, STM-1 and STM-4 depending on which PDH and SDH options are
j Walp ) fitted.
|: :l Allows the generation dflser Definable Jitterincluding Automatic Jitter

Toleranceas detailed for Option UHK.

| | Thejitter modulation can be sourced internally or from an External source. The

JITTER TX external modulation is connected to the MOD IN port.
M REF 1200
e Allows testing tdTU-T G.825.
(@) Full ITU-T 0.171 generation capability from 16Hz to 5 MHz
Py
'{:1 Provides stimulus falditter Transfer measurements
i Peak to Peak Jitter and Modulating frequencies as per ITU-T G.823 (PDH) and
(@Y ITU-T G.958 (SDH).
ottty
Provideswander Generation at2 Mb/s, STM-1 and STM-4 depending on which
S, PDH and SDH options are fitted. An external clock must be connected to the 2M
(Fa ) REF input.
1,5 a

W 780 The2M REF input can be used as an external clock for 2.048 Mb/s PDH
transmission.

P
e _ .
[ 1 ‘1| I Thewander modulation can be sourced internally or from an external source. The
mn‘;f‘ff:i*' external modulation is connected to the MOD IN port.
T
]

Allows the generation dflser Definable Wanderas follows:

Spot frequency Wander within the ITU-T mask.

Figure 1-5 Option A3K [A3Q]
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Jitter Operating Features

Option 140 [141] Extended Jitter Generator

Option 140 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 dflser Definable Jitterincluding Automatic Jitter
Toleranceas 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 td TU-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).

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

Option 140 [141]
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HP 37717B Jitter Features

Jitter Generation

The SIGNAL FREQUENCY selection is
made on the PDH or SDHFRANSMIT)
display as required. PDH - 2, 8, 34 or 14
Mb/s. SDH - STM-1, STM-1 OPT or
STM-4 OPT.

CLOCK SYNC,PAYLOAD and
PATTERN selections are also made on t!

PDH or SDHTRANSMIT) display as

required.

The jitter modulation can be obtained
internally from the HP 37717B 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
37717B.

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 §
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 maximunm
jitter is 50 UL. If STM-4 is selected the
maximum jitter is 200 UlI.

TRAMSMITTER OUTFUT

[ FOH ]

LGN :
ISETTINGSHSETTINGS

JITTER ~ WAMDER
JITTER

SIGHAL FREQUEMCY
MODULATION SOURCE

HESTRUCT ‘D JITTER |f

[ IMTERMAL ]

{OTEST %
FUMETION

JITTER

34 MbAs

MODULATION SOURCE

JITTER MASK [ OFF 1
CLOCK SYHC IHTERMAL
RANGE [ 1.0 Ul 1
MODULATION FREQUENCY [ 1000 Hz 1
AMPLITUDE [ 1.00 UI 1

STATUS:

OFF AUTO
TOLERHMCE]
TRANSHITTER OUTPUT [ FIH 1

{ MAIN HSTRUCT'DY JITTER || TEST !

(SETTINGSSETTINGS! [FUNCTION
JITTER / WANDER JITTER
JITTER [ o 1
SIGHAL FREQUENCY 34 Mbrs

[ EXTERMAL ]

STATUS:

N

RANGE
CLOCK SYNC INTERMAL
STATUS:
i BN
TRANSMITTER OUTPUT [ FIH 1
{ MAIN HSTRUCT'DY JITTER || TEST !
ISETTINGS{SETTINGS! FUMETION
JITTER ¢ WANDER [ JITTER 1
JITTER [ o 1
SIGHAL FREQUENCY 2 Mk/s
MODULATION SOURCE [ INTERWAL ]
JITTER MASK [ OFF 1
CLOCK SYNC INTERMAL
RAMGE L 10 U1 ]
MODULATION FREQUENCY [ 1000 Hz ]
AMPLITUDE [ 1.0 UI 1]
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The MODULATION FREQUENCY can be selected in the range 0.1 Hz to 5 MHz
depending upon the Signal Frequency selected.

When JITTER MASK [SWEPT] is
selected the HP 37717B will "sweep” | o et 200 Lo
through the jitter mask adjusting amplitud|.sertines setrinss, FuncTIOn,
according to the Jitter frequency. TTTER e con
SIGMAL FREQUEMCY 24 Mbds
The Current SWEPT FREQUENCY and| iirrer mask
AMPLITUDE are displayed. CLOCK SYNC IHTERMAL
To stop the "sweep" select OFF or SPOT SUEPT FREQUENCY 100 iz
AMFLITUDE 1.0 Ul
STATUS:

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. T|. T::I“:”I_EETSTTE:U;T”JT;”T“TTER [TEPS”T” !
jitter amplitude is adjusted and controlled. : ' '

(SETTINGS SETTINGS! [FUNCTION

. JITTER / WANDER JITTER

by the HP 37717B according to the TITTER [ on 1
SIGNAL FREQUEMCY 34 Mbos

frequency selected. MODULATION SOURCE [ INTERNAL 1]
JITTER MASK [ sPOT ]
CLOCK SYHEC INTERMAL
SPOT FREQUENCY [ 2228 Hz ]
AMPLITUDE 1.0 Ul

STATUS:
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When 2 Mb/s or 8 Mb/s is selected a Q
FACTOR selection is provided. TRANSHITTER ouTPuT L !

{ MAIN HSTRUCT'DY JITTER | TEST !
ISETTINGS{SETTINGS! FUNCTION:

Q FACTOR selections should match the [ sirrer » waner JITTER

network equipment regenerator Q Factof :iewat rrequence AR
MODULATION SOURCE [ INTERNAL 1

. JITTER MASK SPOT

LOW Q systems have good Jitter o FACTOR — R L

Tolerance and the mask corner points ar

modified to compensate. SPOT FREQUENCY [ 2222 Hz ]
AMFPLITUDE 1.0 UI

HIGH Q systems have poorer Jitter N
Tolerance but a narrower Jitter Transfer
function and the mask corner points are

modified to compensate.

Jitter Tolerance

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 Mb/s.

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

number of jitter frequencies at which jitte | reensniTrer oureur e
. . { SDH i[ JITTER |} TEST }IOYERHERLD;
is transmitted (3 to 55). [ 15FUNCTIDN§? SETUP |

_ . e ¢ e e
DWELL TIME determines the time the SIGNAL FREQUENCY St 0T
jitter is generated at each jitter frequency | FTTER" terzat
(1 second to 99.9 seconds). muere ime [ 1e 3

ERROR THRESHOLD [ w3

DELAY TIME determines the tlme delay PRESS GIEEERER W ITH TRgﬁgN;; Sé;gDEEEECTED
between the jitter frequency/amplitude 0 JEGIF.FRESS ABATN O ARORT.
being applied and the test being rorr ] sieir

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.
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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.

BER >= provides a bit error ratio calculated from the bit error threshold selection
and the dwell time selection for the rate selected.

If SDH Jitter is selected the type of SDH

mask can be selected as either TYPE A | TrAnsmirrer aureur .
i SDH i JITTER |§ TEST }OYERHERL;
TYPE B as per ITU-T G.958. J [
JITTER # WAMDER [ JITTER 1
. JITTER [ TOLERAMCE 1
Type A masks have good Jitter tolerance | siennL rreaueney
and the mask corner points are modified | F*TTe pettati
compensate mieLC Tine [ z000: 3
DELAY TIME r S5.0= 1
. ERROR THRESHOLD [ 1000 1
Type B maSkS have poorer ‘]Itter T0|eran( PRESS IGEERER WITH TRgEEN;; gégésggggmsn
H H TQ BEGI. RSS AGAIM TO AEBORT.
but a narrower Jitter Transfer function an | sraus.
. . TYFE H [l TYFE E
the mask corner points are modified to [

compensate.

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[A3Q] or 140 [141] 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 selectec’

jitter is generated at a range of frequenci| +ransirrer oureur soH

within the ITU-T mask and the received |i StH[TTTer || TEeT usierichs,

Jitter is measured by Option A3L, A3V 0| Jirrer < vanoes LILTTER

A3N. Both transmitter and receiver must | gage - TEREY

be configured to the same rate. DELRY TIME [ 8.01= DUELL TIME [ s |
IMPUT MASK [ 6.952 A 1
F1 S00 Fz 6500 Al 1.50 Ul
F3 65000 F4 1300000 Az 0.15 UI
FPRSS MASK G5.952 A
PRESS ((IEREEAENS) WITH TRAMEMIT PAGE SELECTED

TO BEGIN. PRESS AGAIN TO ARBORT.
STATUS:
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Wander Generation

Wander generation is possible at 2.048

Mb/s, 155.52 Mb/s (STM-1) and 622,08 | "memmes curmer w3

Mb/s (STM-4) JSETTINGSESETTINGSEE dFuNCTION
SIGNAL [ 2 Mers 1

PDH 2 Mb/s requires a2.048 MHz MTS| cLock svnc [ Ext. J17. J[NENOEEEIC 750 1

clock to be connected to the 2M REF po| Live cove - [ el

. . FREQUENCY OFFSET aFF

on the Tx Jitter Module (Option A3K). : [ :

PAYLOAD TYPE [ STRUCTURED ]

CLOCK SYNC [EXT. JIT] and SIGNAL | g 2 1ee] st oo erove. ™
[2 Mb/s] must be selected on 1[5l

YANESENERN display. sTATUS:

The EXT. JIT. clock format can be 2 MHZ
data or clock, 78 unbalanced or 120 balanced.

If CLOCK SYNC [INTERNAL] is

SEEVELELRI PDH I MAIN SETTINGS [l Itk iadind S

display, PDH Wander is disabled. Tinssiserrinss) o runcTion

(SETTINGS SETTINGS! [FUNCTION
JITTER ¢ WANDER T WANDER
WANDER OFF

TO EMAELE WAMDER, SELECT AM EXTERMAL

STATUS:

JITTER WANDER

CLOCK SOURCE IM THE ‘MAIM SETTIMGS' FOLDER.

SDH Wander at STM-1 and STM-4 is

enabled if CLOCK SYNC [EXT MTS] or | TFmemmmer ovreur o 1
[STM-1 RX] or [STM-4 RX] is selected | fawom) EFULEﬂ R
on the |53l display. uAnpeR i —

If CLOCK SYNC [INTERNAL] is TLOGK SOURCE Tn THE ‘Son’ FoLDER.
selected on th|Sa]gl] display, SDH
Wander is disabled.

STATUS:

JITTER WANDER
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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 also made on t

PDH or SDHTRANSMIT) display as

required.

The wander modulation can be obtained
internally from the HP 37717B 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
modulation is obtained from the HP
37717B.

WANDER MASK [OFF] allows the user

TRAMSMITTER OUTFUT

{ MAIM

JITTER ~ WAMDER
WANDER

SIGHAL FREQUEMCY
MODULATION SOURCE
WAMDER MASK

CLOCK SYHC

COMMECT 2MHz SOURCE TO JITTER T¥ MODULE

MODULATION FREQUEHNCY

H USTRUCT DY JITTER |!
ISETTINGSSETTINGS

[ FIH 1
{OTEST %
FUMETION

[ WANDER 1

o

2 Hh/'s

[ IMTERMAL ]
[ OFF ]

EXT JITTER

[ 125000 uHz]

AMPLITUDE [ 80.0 UL ]
STATUS:
N

TRANSMITTER OUTPUT [ FIH 1
{ MAIN HSTRUCT'DY JITTER || TEST !
ISETTINGS{SETTINGS! FUMETION

JITTER # WANDER [ WANDER 1
WANDER [ O 1
SIGHAL FREQUEMCY 2 Mhbds
MODULATION SOURCE [ EXTERNAL 1
RANGE
CLOCE SYHC EXT JITTER

COMMECT 2MHz SOURCE TO JITTER T¥ MODULE

STATUS:

I

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-]
is selected the maximum wander is 3600
Ul. If STM-4 is selected the maximum
wander is 14400 Ul.

TRANSMITTER OUTPUT [ FIH 1
{ MAIN HSTRUCT'DY JITTER || TEST !
ISETTINGS{SETTINGS! FUMETION

JITTER # WANDER [ WANDER 1
WANDER [ O 1
SIGHAL FREQUEMCY 2 Mhbds

MODULATION SOURCE [ INTERNAL 1
WANDER MASK

CLOCK SYHC EXT JITTER
COMMECT 2MHz SOURCE TO JITTER T¥ MODULE

MODULATION FREQUEHNCY [ 125000 uHz]
AMFLITUDE [ g0.0 UI ]
STATUS:

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

When WANDER MASK [SPOT] is
selected the user can select the wander | TRANSHITTER DUTPUT R !

MAINM HSTRUCT DY JITTER || TEST

frequency ||'qu The wander amp“tude SETTINGS JSETTINGS) ‘FuncTIoni
is adjusted and controlled by the HP uRnDER e Eon ]
. SIGNAL FREQUENCY 2z Mhos
37717B accordlng to the frequency NDDULHTIDNQSDURCE [ INTERMAL 1
selected WANDER MASK T 5POT ]
’ CLOCK SYNC EXT JITTER
At 2 Mb/s th Ki defined in ITU-1 CONNECT 2MHz SOURCE TO JITTER TH MODULE
S (né mask IS as aefined in “| spot FrReEcuency [ 125000 uHz]
G.823. At STM-1 and STM-4 the mask ig #nrLITUDE 1.0 U1
as defined in ITU-T G.958. N
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Jitter Operating Features

Jitter Measurement
The RECEIVER RANGE selection on th

RECEIVE] display determines the

measurement range of the jitter receiver.

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

The FILTER selection allows the use of
Low Pass and High Pass filters in the jittg
measurement LP, HP1, HP2, LP+HP1,
LP+HP2.

If Option A3L, A3V or A3N are fitted an
additional selection 12 kHz HP is
provided.

FILTER allows the selection of Low Pass
and High Pass filters in the pk_pk and
RMS jitter measurement LP, HP1, HP2,
LP+HP1, LP+HP2, 12 kHz HP.

It is 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.

If 12 kHz HP is selected under FILTER th

RECEIVER INFUT [ FOH ]

{ MAIN  HSTRUCT'DY JITTER
ISETTINGSSETTINGS
SIGNAL FREQUENCY 140 Mb/s
RECEIYER RAMGE [ 1.6 UL 1
HIT THRESHOLD [ 1.00 UL 1
FILTER L oFF ]|

WAMDER AYAILAELE AT ZMESS OHLY

STATUS:

i S A A e

RECEIVER INPUT [ PDH 1

{MATH  HSTRUCT DY JITTER

ISETTINGS SETTINGS
SIGNAL FREQUEMCY 140 Mb/s
RECEIVER RAMGE [ 1.6 UI 1
HIT THRESHOLD [ 1.00 UI 1
FILTER [ OFF 1
ADDITIONAL RMS FILTER [ OFF 1

WAMDER AYAILAELE AT ZMESS OHLY

STATUS:

LF+HF1 W LF+HFz W1

ADDITIONAL RMS FILTER field is
removed from the display.

CALIBRATION of Jitter Transfer should
always be performed with LEVEL
[TERMINATE] selected.

If the Jitter Transfer measurement is to b
made at a network equipment monitor
point select MONITOR after the

RECEIVER INPUT [ PDH 1

{MATH  HSTRUCT DY JITTER

ISETTINGS SETTINGS
SIGNAL FREQUEMCY 140 Mb/s
RECEIVER RAMGE [ 1.6 UI 1
HIT THRESHOLD [ 1.00 UI 1

FILTER

WAMDER AYAILAELE AT ZMESS OHLY

STATUS:

CALIBRATION is completed before
making the jitter transfer measurement.

LF+HF1 I LF+HF2
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Jitter Operating Features

If 2 Mb/s Signal Frequency is selected

Wander measurements are available by |

selecting WANDER [ON]. Wander
measurements are made relative to a 2
MH/z reference Clock/Data signal
connected to the 2 MH/z REF IN port.

WANDER REFERENCE selection should
match the network equipment PDH
interface, 72 unbalanced or 120

balanced. WANDER REF FORMAT

should match the source of the reference,

DATA or CLOCK.

RECEIVER INFUT

LGN :
ISETTINGSHSETTINGS
SIGMAL FREQUEMCY

RECEIVYER RAMGE
HIT THRESHOLD
FILTER

WANDER
WAMDER REFEREMCE
WAMDER REF. FORMAT

STATUS:

il N

HETRUCT ‘D[ JITTER

[ FOH ]
2 Mb/s

[ 1.6 UI ]

[ 1.00 UI ]

[ OFF ]

[ 75& UMEAL 1]
[ HDES DATA 1]

Short Term or Cumulative results of Jitter

amplitude are available on tfRESULTS

display. Short Term results are recalculatq

at user defined intervals during the
measurement period. Cumulative results
provide result at that time in the
measurement period.

RMS and TRANSFER FUNCTION are
only available when Option A3L or A3V
or A3N is fitted.

ELAFSED TIME

STATUS:

The Filter selection is also displayed.

HITS AMPLI
TUDE

RESULTS [ JITTER 1[0 CUMULATIVE ]
5Hﬁ53iﬁEi ...... .......

+VE PERAK 0.1UI
-VE PERAK 0.1UI
PEAK-PEAK 0.1UI
RMS 0.1UI
FILTERS OFF

00d 00k 00m O1s

Cumulative results of Jitter Hits are
available on th display.

A Jitter Hit occurs when the measured
jitter exceeds the Hit Threshold set on th

display.

RESULTS [ JITTER

TS ....... TR
i TUDE ¢

HIT COUNT
HIT SEC
FREE SEC

ELAFSED TIME

STATUS:

4.285E+09
1
1

00d 00h 0Om Oi1s

AUTO
TOLER
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Jitter Operating Features

If 2 Mb/s Wander measurements are

selected Wander results of Wander, Bit
Slips and Bar Graph are available.

Bit Slips results of Estimated Bit Slips an
Estimated Frame Slips are provided.

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

RESULTS [ WAMDER

+YE FERK

-YE FERK

FEAK-FERK

FEAK-FEAK (15 MIM)
FEAK-FEAK (24 HOURS)
TIME-IMTERYAL ERROR

ELAFSED TIME

B[ WANDER

0.001
0.001
0.001
0.001
0.001
0.001

EITS
EITS
EITS
EITS
EITS
EITS

00d 00h 0Om Oi1s

NOTE

STATUS:

An Estimated Frame Slip corresponds to il B
256 Bit Slips.

If BAR GRAPH is selected the cumulativi
Wander measurements are displayed in | F&stTs [ vANDER
graphical form. TEST TIMING ;
The Bar Graphs are additive - in the SZZ“GE — ! ZFF — 25:
example shown the Wander is -1.125 Bit (WA L, R Lo, I
-16 -8 o +3 +16
| IR | N il I AT | IR ]
[ ]
-1 o +1
L 1 | 1 ]
[_]
ELAPSED TIME ced uhoaam o=
STATUS:

Jitter Transfer (Options 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] or 140 [141] 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
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Jitter Operating Features

NUMBER of POINTS determines the
number of Jltter frequenCies at which Jltte TRANSMITTER OUTPUT SDH

is transmitted (1 to 55). TR T acRHERD
JITTER ~ WANDER
DELAY TIME is selectable in the range ST FREQUENCY
5.0 seconds to 30.0 seconds and NUMBER oF FoINTS ‘ ss 3
. . - . DELAY TIME [ S.0]s DWELL TIME [ 5=
determines the time the jitter is generater| evrmese = rssss Al g
at each jitter frequency. Phss maok R aeea

DWELL TIME is selectable in the range | _ 1o sesin."Fress nsarn 1o Azokr.
5.0 seconds to 30.0 seconds and Bl i
determines the time delay between the

jitter frequency/amplitude being applied

and the test being performed. The greater the DWELL time the more accutate the
measurement due to increased averaging. This is of particular benifit when

measuring in a critical area with only a few POINTS selected.

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.

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.

If SDH Jitter is selected the type of SDH

mask can be selected as either TYPE A (| transtirrer oureur o
TYPE B as per ITU-T G.958. T g o e
Type A masks have good Jitter tolerance | sirrer ~ """ [TRANGFER FH 1
and the mask corner points are modified *| oo clte

MUMEER 0OF POINTS C 55 1
Compensate IIJEIP_E¥ ;;25 [ 5.01= DWELL TM S51=

F1 S0o0 Fz &3500

. Fz &5000 Fa 1200000 Az 0,15 Ur

Type B masks have poorer Jitter Toleranc| rass nasx 5958 A

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

TO BEGIM. PRESS AGAIM TO AEBORT.
STA
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NOTE

Jitter Operating Features

The type of mask available depends upol

the rate selected. TRANSMITTER OUTPUT SIH

For conformity with ITU-T, G.958 is TR e ton et
available for SDH rates and G.823 is Tirren © VMTER (RCANL=
available for PDH rates. nepE At

HUMEER OF FOINTS L 33 1

When G.823 or G.958 is selected the ma:| 5% jine © s.00= DueLL TImE [ 8=

frequencies and amplitudes are displaye| F: sstonl i tisossse1 ae £ olisior

PASS MASK [ G.258 A 1

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 37717B must be connected back to back in order to perform a calibration
cycle before making a Jitter Transfer measurement.

2. The HP 37717B 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.

5. If maximum Delay time, maximum Dwell time and maximum number of Points is
selected the accuracy specification cannot be guaranteed as the time from start of
calibration to end of measurement (test period) will be approximately two hours.

It is recommended that the maximum test period does not exceed 90 minutes.

Test Period = Delay Time + Dwell Time + 5 Seconds X Number of Points X 2
(Calibration + Measurement).

Jitter Transfer Calibration

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

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

< |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].
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Jitter Operating Features

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 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].

* The CALIBRATION should always be carried out with LEVEL [TERMINATE]
selected on thgRECEIVE) 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 TRAMSHMITTER QUTFUT S5DH
TRANSMIT JITTER dISplay. [ sDH [ TITTER 1 TEST HOVERHERD}
H (FUNCTION: SETUP
2. PreSRUN/STOP . JITTER / WAMDER [ JITTER 1
) ) ) SIonAL FREQUENCY ”EfEEP?” !

The Jitter Transfer display is replaced by| e e Sl
an information display for the duration of | it raex = =2 ™ T"bse 0 5
the Calibration. F5  cso00  F4 1000000 Az 0015 UI

FHSS MASK G.952 A

PRESS (GIGEEADIY WITH TRANMSMIT PAGE SELECTED

TO BEGIM. FRESS AGAIN TO ABORT.

i

A bar graph showing the progress of the
Calibration WI” appear on the dISplay Transfer Funmction Calikration In Frogress
When the Calibration is complete the Fress Runsetap we fkert
display will revert to th¢TRANSMIT braporcion conpiese s 1%
MiRIERY display.
The Jitter Transfer measurement must b
started within 10 minutes of the —
completion of Calibration. sTATus: IR R
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Jitter Operating Features

Jitter Transfer measurement
1. Connect the HP 37717B to the networl

equ'pment TRAMSMITTER QUTPUT SDH
TR e on e
2. Select MODE [MEASURE] On the ] J[TTER./ WANDER ] - C JITTE.R 1
JITTER d|S |a ;i;;gﬁ FREQUENCY TR TEn
TRANSMIT) BIRREERY display sien - i
MUMEER OF POINTS C 1
3. PreSRUN/STOP . ?E;Ei ;égi [ 5.01s DWELL TE”E.;SB HS]S ;
F1 S0o0 Fz &3500 Al 1.50 UI
Fz2 65000 F4 1200000 A2 0.15 UI
FASS MASK G.958 A
FRESS (IEEERELD VI TH TRANSMIT FAGE SELECTED
TO BEGIM. PRESS AGAIM TO ABORT.
]
The Jitter Transfer results are plotted in
Graph form and the graph’s progress cat
be monitored on theFransmIT]  display. 5555 Macks STHL  Tume
a — e
% -z0 ) ~
E -40
—-&0
Freq LHzZ) 1O 100 1K 10K 100K m
STATUS:

At the end of the measurement the Grap’

or Text results can be viewed on the RESULTS [ JITTER 10 TRANSFER FN 1
. FORMAT Imﬁﬁlﬁﬁ!] SCALE [ WIDE 1

RESULTS JITTER dlsplay' G958 Mask: STM1I  Tupe A

SCALE [WIDE] provides a vertical axis ’ 7 T

range of +5 dB to -60 dB and is
recommended for viewing the high
frequency portion of the graph as this
allows a clearer view of the difference  |erea 2 T 7o Tk TEC TRak i
between the actual result and the ITU-T |eremwe
pass mask. N S
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.

—-z20 -

.

Gain (dB)

-40
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Jitter Operating Features

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

is made.

The Jitter Transfer results can also be

Vl_ewed in TEXT form on th{r ESULTS RESULTS [ JITTER 1L _TRANSFER FH 1]
display. o LT raee
. . . . . Foint Frequencs Mazk (4B) Gain(dB) Resuls
The following information is displayed for | > S7  ollo  olos  Faes
2 €69 0.10 0.01  PASS
each result: 4 773 0.10 0.01  PASS
. s L 0.10 0.00  PASS
Point Number 7 iiar oln -oloi s
Jitter Frequency v A T T =
10 1854 0.10 0.01  PASS
Mask value 11 2144 0.10 -0.01  PASS
12 2420 0.10 0.01  PASS
Result STATUS:
Pass /Fail Indication. I N . | |

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

Jitter Testing with the HP
377178

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 37717B 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¢GfiHER)

STORED SETTING NUMBER 0 and pressi 2NN

Test Setup Procedure (Jitter Tolerance Test)

The following Option must be fitted to the HP 37717B to perform this test:
* A3KJ[A3Q] or 140 [141] - Jitter Generation

* UKJ or UKK - PDH Module

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

HP 377178
FOH/SDH TEST SET

PDH PDH
IN auT
o]
PDH MUX
A - 34 Mb/s LINE
v
— TRB
140 Mb/s
Figure 2-1 Structured PDH Jitter Tolerance Test

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

HP 377178
POH/SDH TEST SET

PDH PDH
IN ouT
O ]
3 34 Mb/s -
" MUX >
34 Mb/s _ — DEMUX
Figure 2-2 Unstructured PDH Jitter Tolerance Test
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Jitter Testing

1. Connect the HP 37717B to the networ
equipment, and set up tHERANSMIT)
display [NISERINE as shown

opposite.

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

2. SelecfTransmiIT) EiRI=3Y and setu

the display as shown opposite.

The Jitter Tolerance example shown will

take approximately 10 minutes to
complete.

3. Set up théRECEIVE) display
as shown opposite.

TRAMSMITTER OUTFUT

{STRUCT'DY JITTER | TEST
ISETTINGSE i

SIGHAL

CLOCK SYHC
TERMIMATION

LIME CODE
FREQUEMCY OFFSET

FAYLOAD TYFE
FATTERH
FRES FOLARITY

STATUS:

PDH
FUNCTION:
[ 24 Mbrs 1
INTERMAL
752 UNBAL
HDB3
[ OFF 1
[ FRAMED ]
[ 223-1 PRES]
[ INV 1 CoITT

STATUS:

JITTER [ TOLERAMCE 1
SIGHAL FREQUEMCY 34 Mbss
FATTERH [ 2725-1 ]
MUMEER OF FOINTS [ 55 ]
DWELL TIME [ 1.0s ]
DELAY TIME [ 1.0s ]
ERROR THRESHOLD [ AMY ERRORS 1]
FRESS (GIEEERDR WITH TRANSMIT FAGE SELECTED

TO BEGIM. FRESS AGAIM TO AEORT.

RECEIVER INFUT

FIH

SIGHAL
TERMIMATION
LIME CODE
FAYLOAD TYFE

TO SET TEST SIGHAL,

STATUS:

TO *STRUCTURED SETTIMGS'

[ 140 Mbes ]
T5% UMEAL
CHMI

[ STRUCTURED 1]

FIRST SET *SETTIMNGS'
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Jitter Testing

4. Set up thérecEIVE)  HIRVSIVEES

A RECEIVER IMFUT FIOH
SISRINE display as shown opposite. |, g
34M PAYLOAD selection should match TEST SIGNAL . [ 34 Mhls 1
the PAYLOAD TYPE selection on the brRAnEn
. F4Mb
TRANSMIT | YINNEISRIINEEN display. [z o1
FATTERH [ 2~23-1 PRES]
FRES POLARITY [ INY 1 CCITT

STATUS:

RCT JITTER

Run the Test (Jitter Tolerance)

Pres§RuN/STOP]| to start the
measurement.

G323 Mask: 34Mb s

The measurement takes approximately (0.
ten minutes to complete and its progres

can be monitored on tRERANSMIT
display.

Amplitude (UID

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

V|eWed on thRESULTS dISplay. RESULTS [ JITTER jIC AUTO TOLER ]

G223 Mask: 34Mbs
The results on th@RANSMIT] display ar Lo.0
cleared whelITRANSMIT] is pressed bul

the(RESULTS) display remains available Lo i
until the next Jitter Tolerance measureme .

is made.

Amplitude (UID

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

STATUS:
cuMUL

ATIVE

AUTO
TOLER
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Jitter Testing

If Option A3B or Option A3D, Remote control, is fitted the Jitter Tolerance Mask
results can be logged to an External printer (Seenecting an HP 550C DeskJet
Printer in the Mainframe Operating Manyal

To Log the Auto Tolerance plot and the results which make up the Jitter Auto
Tolerance plot:

Select the required logging device on display.
Select LOGGING [ON].

Selec{RESULTS) NIRIE:Y EVIeReIN=RY and presBRINT NOW
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Jitter Testing

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 37717B 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 sel¢GfiER)

STORED SETTING NUMBER 0 and pressi 2NN

Wander and Slips Test Setup Procedure

The following Options must be fitted to the HP 37717B to perform this test:

« UHN or A3L or A3V or A3N - PDH Jitter receiver + Wander and Estimated Slips
e UKJ or UKK - PDH Module

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

A SINGLE test period of 24 HOURS is used and use of the internal printer for
recording of results and alarms is included. A graphical record of the results can be
viewed on the HP 37717®RAPH) display at the end of the test period.
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Figure 2-3

Jitter Testing

DIGITAL
SWITCH

-

Z Mo/s Ja—
TRBS

—

LINE P

HF 37717B
POH/SDH TEST SET

2 Mb/s FDH
REF IN

BUFFERS

ZMb/s MASTER
TIMNG SOURCE

Wander and Slips Test

1. SelecfReceve] and set up the displ
R RECEIYER IMPUT FIOH
as shown opposite. Jﬁ .
Selections of FRAMING, CODE and E— [zmore 1
TERMINATION should match those of TEST HODE [ IN SERWICE 1]
. FRAMING [ PCHM20OCRC ]
the network equipment. CODE [ HDE3 ]
FATTERN LIYE TRAFFIC
TERMIMATION [ 75% UMEAL 1]
STATUS:
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Jitter Testing

2. Select INTERNAL printer and set up
the(OTHER] display as

shown opposite.

LOGGING PERIOD and LOG ERROR
SECONDS selections can be modified
according to the users requirements.

FUMCTION [ LOGGING 1
LOGGING [ CONTROL 1
LOBGING Con )
LOGGING PERIOD [ OFF 1
LOG ERROR SECONDS [ OFF

]
LOG AT EMD OF TEST ALL RESULTS

LOG OM DEMAND RESULTS

STATUS:

il N

3. Set up théResuLTS) display as show

opposite.

The STORAGE selection enables the
graphics. To disable graphics select
STORAGE [OFF].

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

4. SelecfRESULTS) fAYRE -

WWNIERY is selected b EIRSHEEY or
YNV may be selected without
affecting the measurement.

RESULTS [TIMIMG COMTROL]

SHORT TERM FERIOD [1 SECOND ]
TEST TIMING [ MAMUAL ]

GRAFH STORAGE

[ 1 MIM RESOL'M
[ IMTERMAL ]

STATUS:

RESULTS [ WAMDER BIL WANDEER ]

+YE FERK 0.001 EITS
-YE FERK 0.001 EITS
FEAK-FERK 0.001 EITS
FEAK-FEAK (15 MIM) 0.001 EITS
FEAK-FEAK (24 HOURS) 0.001 EITS
TIME-IMTERYAL ERROR 0.001 EITS

ELAFSED TIME 00d 00h 0Om Oi1s

STATUS:

WANDER
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Jitter Testing

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 (MTS clock) to the Receive Jitter
module 2 Mb/s REFERENCE input.

If no reference signal is connected to the HP 37717B then the status nié&3age
REF"is displayed.

4, Pres$RUN/STOP| to start the measurement.

If EI:XeRINE] is selected the current
wander measurements are displayed in | REsLTS [ UANDER

graphical form. Three positive and TEST TIMING [

negative sliding bar graphs, 3fl Ul, £ STORAGE [ oFF 1

16 Ul and+ 256 UI, are displayed. -zse -1z TN tize 256

The Bar Graph displays are additive - in| ¢ | . i? ,,,,,,, L e

this example -1.125 UI. -1 . o . +
ELAFPSED TIME = PP R L T 1

STATUS:

WANDER ] FAR

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

* The test can be halted at any time by preS®O8I/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
internal printer.

< Any alarms which occur during the test period will be logged on the internal
printer.

< Atthe end of the test period a complete set of results are logged on the internal

printer.

< 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 dat€r&gaics External
HP 550C DeskJet Printer
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Jitter Testing

¢ Results and Alarm summaries can be viewed ofGR&PH display.

The total graphics store capacity is normally 20,000 events. An event is the
occurrence of an error or an alarm. The resolution, determined by the selection made
under STORAGE on th@ESULTS] 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 thRESULTS] display.
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Jitter Testing

Desynchronizer 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 or TU moves with respect to the SDH frame.

A jitter measurement is made to verify that the Desynchronizer output jitter is within
the required specification.

Default (Known State) Settings

It is advisable to set the HP 37717B 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 sel¢CfiHER)

STORED SETTING NUMBER 0 and pressi 2NN
Desynchronizer Stress Test Setup Procedure

The following options must be fitted to the HP 37717B to perform this test:

¢ UKK or UKJ - PDH module

* UHN or A3L or A3V or A3N - Jitter measurement module

¢ A3R - SDH module

e UH1 or 130 or 131 - STM-1/4 Optical interface

The HP 37717B 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 Desynchronizer output is returned to the HP 37717B and a jitter measurement is
performed on the demapped 2 Mb/s signal.
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Figure 2-4

Jitter Testing

HP 377178
PDOH/SDH TEST SET
OPTICAL
PDH IN ouT
O O
i STM-4
A (22 DESYNCHRONISER
ZMb/s

Desynchronizer Stress Test

1. Connect the HP 37717B to the networ

equipment and set up tfERANSMIT)
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.

TRAMSMITTER OUTFUT

ISTRUCT /I JITTER if
PAYLOAD i i
SIGMAL [STH-4 OFTI[ 1310
CLOCK [EXT MTS CLK 1 OFFSET [ OFF 1

[ FOREGROUMD

]

MAFFING [ AU-4 1 [ Tu-12 ]
[ASYNC 2Mb/s ]

2M OFFSET [ 0 pem 1
CHANMEL STH-1  TUGS TuBZ TU
[11 [11 [11 [11

TU PAYLOAD [ UNFRAMED 1

FATTERH [2+15-1 PRES] [INWERTI ITU

STATUS:

2. Set up thérraNsmIT) EEESS
FVN[e3§Ie]N] display as shown opposite.

Pointer adjustments are made every 10 '

with an extra ADDED adjustment as
defined in ITU-T standard G.783.

Pointer sequences are started by selecti

:

TRANSMITTER OUTPUT [ 5DH 1
{ SDH  HSTRUCT'DY JITTER i TEST |/OVERHEAD!

; {PAYLOAD & JFUNCTION[_SETUP

TEST FUNCTION [ SDH 10 ADJUST PTR 1

POINTER TYPE [ TU POINTER 1]

[ 6.783 1

ADJUSTHENT TYPE [ SIMGLE 1

[ WITH ADDED 1]

POLARITY [ 1

INTERVAL [ 10 ms 1

POINTER SEQUEMCES [ STOFFED 1

STATUS:

MEGATIVEQFOSITIVE]
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Jitter Testing

3. Set up thgRECEIVE] display

as shown opposite.

If Jitter filtering is required select from thg

softkey menu.

4. Set up thgResuLTS) display as

shown opposite.

Start the Desynchronizer Stress Test

1. Pres$RUN/STOP] to start the Jitter

measurement.

Jitter Hits can be viewed without affecting’

the measurement.

RECEIVER INFUT [ FOH ]

SIGHAL FREQUEMCY

2 Mb/s

RECEIVYER RAMGE [ 1.6 UI ]

HIT THRESHOLD [ 0.05 UI ]

FILTER [ OFF ]

ADDITIOMAL RMS FILTER [ 12 kHz HF 1]

WANDER [ OFF ]
STATUS:

RESULTS [TIMIMG COMTROL]

SHORT TERM FERIOD [1 SECOND ]
TEST TIMING [ MAMUAL ]
GRAFH STORAGE [ OFF ]
[ IMTERMAL ]
STATUS:

RESULTS [ JITTER

AMFLI
TUDE

+VE PERAK 0.01 UI
-VE PERAK 0.01 UI
PEAK-PEAK 0.01 UI
FILTERS OFF

ELAFSED TIME 00d 00h 0Om Oi1s

AUTO
TOLER

STATUS:
5 L
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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 37717B 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¢CfiHER)

STORED SETTING NUMBER 0 and pressi 2NN
Test Setup Procedure (Jitter Tolerance Test)

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

* A3KJ[A3Q] or 140 [141] - Jitter Generation

¢ UKJ or UKK - PDH Module

¢ A3R - SDH Module

e UH1 or 130 or 131 - Optical Interface Module

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

2-14



Figure 2-5

Jitter Testing

HP 37717B PDH/SDH/ATM TEST SET

STM-1/STM-4
PDH IN ouT )
(B Q ADD
___..>
DROP
STM-4 OPT MUX
2 Mb/s
SDH Jitter Tolerance Test
1. Connect the HP 37717B to the networ
equipment and set up tRERANSMIT S—
display as shown opposite. . . i | seTUP |
SIGHAL [STM-4 OPTIL 1550 J[IMTERMAL 1]
CLOCK SYNC STM-]_ UNDER TEST CLOCEKE [EXT MTS DATA 1 OFFSET [ OFF ]
and PAYLOAD selections can be modifie T s g | FoRESROUND 1
according to the users requirements. [RSYNC 2Mbrs 1
ZM OFFSET [ 0 pem ]
CHAMHEL STM-1 TUGZ TUGZ TU
[11 [11 [1] [11
TU PAYLOAD [ STRUCTURED ]

Selecf{TraNSMIT) NIREERY and set up

the display as shown opposite.

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

TO SET TEST SIGHMAL, FIRST SELECT THE
*STRUCT'D PAYLOAD® FOLDER ABOYE.

STATUS:

JITTER [ TOLERAMCE 1
SIGHAL FREQUEMCY STHM-4 OFT

SDH MASK [ TYFE A ]
FATTERH [ 2725-1 ]
MUMEER OF FOINTS [ 40 ]
DWELL TIME [ 1.0s ]
DELAY TIME [ 1.0s ]
ERROR THRESHOLD [ AMY ERRORS 1]

FAGE SELECTED
TO BEGIM. FRESS AGAIM TO AEORT.

STATUS:
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Jitter Testing

Set up théreceive) NEANESRINES

display as shown opposite.

Run the Test (SDH Jitter Tolerance)
Pres§RuN/STOP]| to start the

measurement.

The measurement takes approximately
nine minutes to complete and its progre

can be monitored on tRERANSMIT
display.

At the end of the test the results can be

viewed on théresSULTS] display.

The results on therrANSMIT)  display
are cleared WhefTRANSMIT] s presse
but thelRESULTS] display remains

available until the next Jitter Tolerance
measurement is made.

To Log the Auto Tolerance plot and the
results which make up the plot: Select ti

required logging device on th@THER)
display. Select LOGGING

RECEIVER INFUT

SETTIMGE

SIGHAL
TERMIMATION
LIME CODE
LEVEL

FAYLOAD TYFE

2 Mb/s

T5% UMEAL
HDES
TERMIMATE

[ STRUCTURED

TO SET TEST SIGHMAL, FIRST SELECT THE
*STRUCT'D SETTINGS® FOLDER AEBOYE

’ JITTER

G958 Mask: STM4 Tupe A

Amplitude (UID

0.01

Freq (Hz) 10 100

FESILTY | SRR

PN BRiEl WTEs Tag+ H

. ML

BTATE

Illilll !IIIIII IIIIIII

[ON]. SelecfReSULTS) NIRIE:Y ESICRI=RY and pre$pRINT NOW
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Jitter Testing

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 37717B 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¢GfiER)

STORED SETTING NUMBER 0 and pressi 2NN

Test Setup Procedure (In Service SDH Jitter)

The following Option must be fitted to the HP 37717B to perform this test:
* A3KJ[A3Q] or 140 [141] - Jitter Generation

e UKJ or UKK - PDH Module

* A3R - SDH Module

e UH1 or 130 or 131 - 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 37717B "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

HP 37717B PDH/SDH/ATM TEST SET

ADD ADD
— | DROP ——p» DROP | g
MUX STM-1 IN STM-1 OUT] MUX

D19 o £
P s S

Figure 2-6 In Service SDH Jitter Test

Selec{RECEIVE and set up the

display as shown opposite.

RECEIVER INFUT [ SDH ]

STRUCT 'Y TEST :OVERHERAD:
{PAYLOAD {FUNCTIONMONITOR |
PAYLOAD and PAYLOAD TYPE [ s1enAL  [sTH-1 0PT) B .
selections can be modified according to t

users requirements.

MAFFING AU-4 [ YC-4 ]
[ 140 Mbes ]
FAYLOAD TYFE [ FRAMED ]

PATTERM [LIYE TRAFFIC]

STATUS:

Selec{TRANSMIT and set up the

display as shown opposite.

TRAMSMITTER OUTFUT [ SDH ]

[STRUCT I JITTER i TEST
PAYLOAD i HFUNCTI

SIGHAL [STM-1 OFTI[ 1550 JLTHRU MODE]
CLOCK STM-1 OFT R¥

FAYLOAD OVERWRITE [ OFF ]
SO0H+POH CHAMMEL OVERWRITE [ OFF ]

R¥ SIGHAL RE-TRAMSMITTED UMCHAMGED.

STATUS:

SDH STRUCT * OVERHER
OA FUMCTIOMNE SETUP
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Run the Test (In Service SDH Jitter)

Selec{TraNsMIT] KEREERY and set up

the display as shown opposite.

When JITTER MASK [SWEPT] is “ITTTER 7 VANDER L TTTTER T
selected the HP 37717B will "Sweep" ;i;;gﬁ FREQUENCY : g:mq oPT !
through the jitter mask adjusting amplitud sirrer maek o)
according to the Jitter frequency. SLock sy " internaL

. . SWEFPT MASK 5.938
Monitor the network alarms, particularly | suert Frequency 1000 Hz

AMFPLITUDE 1.00 UI
Out Of Frame and Loss Of Frame.

STATUS:

’
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Table 1-1

Jitter Testing

Tributary Mapping Jitter

Application

Tributary Mapping jitter occurs during the mapping and demapping process inside
SDH network equipment as the PDH signal is mapped into its Virtual Container.

The method used for mapping an asynchronous 2 Mb/s into a VC-12 provides a
number of opportunities to justify the 2 Mb/s data. The justification process allows
for variations between the 2.048 Mb/s clock and the clock timing the synchronous
network. This process however introduces jitter into the tributary signal when it is
demapped from the VC-12.

Tributary Mapping jitter has four basic characteristics:

1 Itislow in amplitude (ITU-T G.783 specifications listed below).

ITU-T G.783 Mapping Jitter Specifications

Payload Offset (ppm) | Measurement Bandwidth | Maximum Jitter (Ul pk-pk)
2 Mb/s +50 18 - 100 kHz 0.08

34 Mb/s +20 10 - 800 kHz 0.08

139 Mbl/s +15 10 - 3500 kHz 0.08

2 ltisrelatively high frequency (and can therefore be suppressed by the SDH NE's
de-synchronizer).

3 It varies in amplitude as the PDH tributary frequency is offset relative to the VC-
n. This is due to changes in the mappings "bit-stuff justification" ratio to
compensate for such offsets.

4 The peak mapping jitter occurs at a small offset from 0 ppm (PDH tributary
relative to VC-n).

L pe-pie
i

paalk mopoing e | = QDT LA )
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Default (Known State) Settings

It can be advisable to set the HP 37717B 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¢CiHER)

STORED SETTING NUMBER 0 and pressi [JZaNIN.
Test Setup Procedure (Tributary Mapping Jitter)

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

e UHN or A3L or A3V or A3N - Jitter Receiver

e UKJ or UKK - PDH Module

e AS3R - SDH Module

e UH1 or 130 or 131 - 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.

PDH/SDH/ATM Test Set

POHIN  OUT —>
ouT ? ADM
i STM-4
) 2 MHz MTS
Clock
2 Mb/s Y
Figure 2-7 Tributary Mapping Jitter Test
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Jitter Testing

Selec{TRANSMIT and set up the

display as shown opposite.

The 2M OFFSET can be varied during th
test.

TRAMSMITTER OUTFUT [ SDH ]

ISTRUCT /I
PAYLOAD i

HFUNCTION SETUP

JITTER || TEST {OVERHEAD;

SIGHAL [STM-4 OFTI[ 1550 JLIMTERMAL 1]

CLOCK [IMTERMAL ] OFFSET [ OFF ]
[ FOREGROUMD
MAFFING [ AU-4 1 [ Tu-12

2M OFFSET [ 0 ppm] CAS ARECD [ 1111

[ASYHC 2Mb-s

CHAMMEL STHM-1 TUGS TUGZ TU
[11 [z21 [4] [=2]

TU FAYLOAD

[ FCM3OCRC ]

FATTERH [2+15-1 PRES] [INWERTI ITU

STATUS:

Selec{RECEIVE and set up the

display as shown opposite.

TERMINATION and LINE CODE
selections should match that of the
network equipment.

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

RECEIYER INPU [ FIH 1
ETRUCT T TITTER
ISETTINGS ;

SIGNAL [ 2 Mbrs 1

TERMINATION [ 75@ UMEAL 1

LINE CODE [ HIEZ 1

FAYLOAD TYFE
FATTERH
FRES FOLARITY

STATUS:

FCM30CRC ]
2~15-1 FRES]
[ IMY ] CCITT

SelectRecevE| MimE=s] and set up the

display as shown opposite.

Any filter can be selected from the softke
menu.

SIGHAL FREQUEMCY

RECEIVYER RAMGE
HIT THRESHOLD
FILTER

WANDER

STATUS:

Run the Test (Tributary Mapping Jitter)

Pres§RuN/STOP]| to start the Jitter measurement.
The Jitter Amplitude and Jitter Hits results can be viewed

2 Mb/s

[ 1.6 UI ]
[ 0.05 UI ]
[ HF1 ]
[ OFF ]

display.
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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 37717B 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 37717B 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¢CfiHER)
STORED SETTING NUMBER 0 and press [{ZJNIN

Test Setup Procedure (Jitter Transfer Test)

The following Options must be fitted to the HP 37717B to perform this test:
¢ A3KJ[A3Q] or 140 [141] - Jitter Generation

* AS3L or A3V or A3N - Jitter Measurement

¢ A3R - SDH Module

e UH1 or 130 or 131 - Optical Interface
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Jitter Testing

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 37717B. The HP 37717B is calibrated in a back to back mode, to remove any
inaccuracies before the automatic Jitter Transfer measurement is made.

NOTE To achieve the required accuracy:
1.The HP 37717B must be connected back to back in order to perform a calibration
cycle before making a Jitter Transfer measurement.
2. The HP 37717B 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.
5. If maximum Delay time, maximum Dwell time and maximum number of Points is
selected the accuracy specification cannot be guaranteed as the time from start of
calibration to end of measurement (test period) will be approximately two hours.
It is recommended that the maximum test period does not exceed 90 minutes.
Test Period = Delay Time + Dwell Time + 5 Seconds X Number of Points X 2
(Calibration + Measurement).

Calibrate the HP 37717B

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

NOTE 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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1. Set up the OTHER SETTINGS
CONTROL display as shown opposite.

FUMCTIOHN [ SETTINGS CONTROL ]

TRAMSMITTER AMD RECEIVER [ COUFLED 1

Any SDH settings change made on the

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

RECEIVER COUFLED TO TRAMSMITTER

STATUS:

2. SelecfTRANSMIT and
TRAMSMITTER OUTPUT [ SDH ]

set up the display as shown opposite.

G S TRUCT ‘T JITTER i) TEST (JOVERHEARL:
PAYLOAD | (FUNETION] SETUP |

If 1550 nmSTM-1/4 SDH Jitter Transfer [~ siewaL  rstr-1 oFTIC 1350 ICINTERMAL 1

is required a 10 dB attennuator must be [ 7 PR T AEEET LA
connected between STM-1/4 OUT of the T - [ FoRgGRoUND ]
Optical module and STM-1/STM-4 IN of [ 140 Mors ]

140M OFFSET 0 ppm

the Jitter Measurement module Option
A3V [A3VV] or A3N [A3P] PAYLOAD TYPE [ UNFRAMED 1

FATTERH [2~25-1 PRES] [INWERTI ITU

STATUS:

’

34. Setup thegreceve) R ENILESR

dlsplay as shown OppOSIte. RECEIVER INFUT [SDH JITTER 1
For CALIBRATION, HP 37717B

SIGMAL [ STM-1 OPT 1
connected back to back, select LEVEL RECEIVER RANGE Cie o1 1
[TERMINATE]. Porr 0]
ADDITIOMAL RMS FILTER [ 12 kHz HF 1
LEVEL

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
measurement.

The RECEIVER RANGE, HIT THRESHOLD, FILTER and ADDITIONAL RMS
FILTER selections not valid for Jitter Transfer measurements.
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5. Select MODE [CALIB] on the

i TRAMSMITTER OUTPUT SIDH
TRANSMIT) BIIRISE dISplay {SDH [ JITTER 1 TEST {OVERHERD
i H (FUMCTION:; SETUF
Select the NUMBER OF POINTS at JITTER / WANDER [ JITTER ]
. . JITTER [TRANSFER FH 1]
which jitter transfer measurements are t¢| siennL rreavency oani B
be made. BELRY TINME [ S.01c DUELL Time [ 51
INPUT MASK [ G.958 A 1
. F1 S00 Fz &500 Al 1.50 U1
Select the DELAY TIME in the range 5.0 = ssooc  rs 1so0000 Rz olis i
to 30'0 Seconds' Thls determlnes the t”T PRESS (NERERIE WITH TRAMSMIT PAGE SELECTED
the jitter is generated at each jitter sTatuss | FRESS AEAIN TO ARGRT.
CHLIE
frequency. = |

DWELL TIME is selectable in the range

5.0 seconds to 30.0 seconds and determines the time delay between the jitter
frequency/amplitude being applied and the test being performed. The greater the
DWELL time the more accutate the measurement due to increased averaging. This
is of particular benifit when measuring in a critical area with only a few POINTS
selected.

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.

6. Pres$RUN/STOP)| to start the calibration.

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

A bar graph showing the progress of the
calibration will appear on the display.

Transfer Function Calikration In Progress

Press RunsStop to Abort

When the Calibration is complete the

display will revert to théTRANSMIT braport ion camplete @ 121
MiRIERY display.

The Jitter Transfer measurement must b
started within 10 minutes of the
completion of Calibration. sTATs: SRR
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Figure 2-8

NOTE

NOTE

Jitter Testing

HF 377178
PDH/SDH TEST SET
STM-1/ STM-1/
STM-4 STM-4
IN ouT

REGENERATOR

Jitter Transfer Test

Automatic Jitter Transfer Measurement

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

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

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

2. SelecfTRANSMIT JITTER
and pres BRUN/STOP to start the ) TRAMSMITTER OUTPUT SDH

i SDH i JITTER |i TEST HOVERHEAT}
measurement. [ 1§FUNCTIDN5§ SETUP  §
JITTER ~ WANDER [ JITTER

The Jitter Transfer results are plotted in | siow reeauencr e

MODE

Graph form and the graph's progress cai | e creemms e b o

be monitored on therRansmIT]  display. | f' " ™6e rz eson aroi.50 ur

Fz &5000 F4 1200000 Az 0,15 Ur

FASS MASK 5.935% A

TO BEGIM. PRESS AGAIM TO AEBORT.
STATUS:

|::F||_1£: MERSLUR

Changing the HP 37717B 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.
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3. The Jitter Transfer results can also be
viewed in TEXT form on th@RESULTS St b eroe

H G958 Mask: STM1  Tupe A
d|Sp|ay. Foint Frequency Mask (dB) Gain(dBE)] Result
1 500 0.10 0.0z FRSS
578 .10 o.04 FASS

669

-

=4

2 .10 0.01 PASS
4

5 895

&

7

2

.10 0.0t PRSS
.10 0.00 PASS
.10 0.0z PRSS
-0.01 FASS

The following information is displayed for

each result:

Point Number 3 1385

Jitter Frequency 10 154

Mask value e Eeen
STATUS:

Resul IR I N . .

Pass /Fail Indication.

1025
1197
.10 0.0z FRSS
.10 o.ot FASS
.10 0.01 PASS
.10 -0.01 FASS
.10 0.01 PASS

coocooocoocooo
o

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 | Ffesuers scnLe [ DRANSFER FN 1

can be viewed on t ESULTS 5958 Mazk: STM1  Tupe A
M=y display. ° — T

-20

SCALE [WIDE] provides a vertical axis
range of +5 dB to -60 dB and is
recommended for viewing the high o
frequency portion of the graph as this =~ |fr=e tr=2 18 190 1k 16 1ok i
allows a clearer view of the difference S-T= Kiiiin

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 therransmIT)  display is cleared WieRANSMIT) is pressed but
the(RESULTS] display remains available.

To Log the jitter transfer plot and the results which make up the Jitter transfer plot:

Select the required logging device on display.
Select LOGGING [ON].

Selec{RESULTS) NIRIE:Y EEENEERYEVNGIOI and presBRINT NOW

Gain (dB)

-40

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)
ERESEN display or by using the USER mask capability of the HP 37717B.

2-28



NOTE

Jitter Testing

3. To use the USER mask capability sele

EIRRERY 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 0.20 Ul, 50 kHz
to 65 kHz and 0.10 UI, 65 kHz to 75 kHz

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

and a calibration performed. PréggN/STOP

1. Connect the HP 37717B to the netwo

equipment

2. SelecfTRANSMIT JITTER
and presfRUN/STOP)-

The TEXT and GRAPH results can be

viewed on théresuLTS) KLRIER
display.

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 TEXT results can also be viewed.

TRAMSMITTER OUTPUT

SIDH

SDH i JITTER |{ TEST HOYERHEAD
i FUMCTION:! SETUF

JITTERE » WAHNDER
JITTER

SIGMAL FREQUENCY
MODE

MUMEER OF POINTS
DELAY TIME [ 5.01s
INPUT MASK

Fi [ 0001 Fz L
Fz2 [ e5S000]1 F4 [
FASS MASK

FRESS (JIREERITR W1 TH

TO BEGIM. PRESS AGAIM TO AREORT.
STATUS:

[ JITTER 1
[TRANSFER FM 1
STH-1 OPT
CALIE
C 55 1
DWELL TIME [ 51s
[ USER 1
650001 AL [ 0.207U1
750001 A2 [ [E.10]U1
[ 5.958 A 1

TRAMSMIT FAGE SELECTED

to start the Calibration.

TRAMSMITTER OUTFUT

SDH

SDH Y[ JITTER |i TEST :iOYERHEAD
: iFUMCTION: SETUP !

JITTER / WANDER
JITTER

SIGMAL FREOUENCY
MODE

MUMEER OF POINTE
DELAY TIME [ 53.01s
INPUT MASK

Fi [ 50001 Fz2 [
F3 [ 650001 F4 [
FASS MASK

PRESS GIIREERTR WITH

STATUS:

JITTER WAMTER

TO BEGIN. FRESS AGAIN TO AEORT.

[ JITTER ]
[TRAMSFER FH 1
STHM-1 OPT
[ MERSURE 1
L 55 1
DWELL TIME [ 31s
[ USER

650001 A1 [ 0.20]UT
F5000]1 A2 [ 0.10]UI
[ 6.9528 A 1

TRAMSMIT PAGE SELECTED

RESULTS [ JITTER

FORMAT [ GRAFPH] SCALE [GEE 1

G358 Mask: STM1 Type A

1L TRAMSFER FH 1

I

+3.0
B +1.0
]
I S cmais
c
m -1.0 N
o \
\
\
-2.0 -
Fresq tHz) 1O 100 1k 10K 100K 1M
STATUS:
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A
Automatic Jitter Transfer, 1-5, 1-11

D

Default (Known State) Settings, 2-1
Delay Time, 1-10, 1-18, 2-26
Desynchronizer Stress Application, 2-11
Desynchronizer Stress Test, 2-12

DH Jitter Tolerance Test, 2-15

Dwell Time, 1-10, 1-18, 2-26

E

Error Threshold, 1-10
Estimated Bit Slips, 1-17
Estimated Frame Slips, 1-17

H
Hit Threshold, 1-15

|

In Service SDH Jitter Application, 2-17

In Service SDH Jitter Test, 2-18

Introduction to Jitter, 1-1

ITU-T G.783 Mapping Jitter Specifica-
tions, 2-20

J
Jitter Filters, 1-15
Jitter Generation
Option A3K, 1-6, 1-7
Jitter Generation Features, 1-8
Jitter Mask, 1-8
Jitter Measurememnt
PDH, 1-2
Jitter Measurement
PDH & STM-1, 1-4
PDH & STM-1E, 1-3
PDH, STM-1 & STM-4, 1-5
Jitter Measurement Features, 1-15
Jitter Operating Features, 1-1
Jitter Tolerance
Option A3K {A3Q}, 1-10
Jitter Transfer
Calibration, 1-19
Graph Results, 1-21
Measure, 1-21
Option A3L, A3V, A3N, 1-17
Text Results, 1-22

Jitter Transfer Measurement, 2-23
Jitter/Wander Generation
Option A3K (A3Q}, 1-6, 1-7

Wander Reference, 1-16
Wander Reference Format, 1-16

L
Log the Auto Tolerance plot, 2-5
Log the Jitter Transfer plot, 2-28

M

Multiplexer Jitter Tolerance Application,
2-1

N

Number of Points, 1-10, 1-12
P
PDH, 1-3

Q
Q Factor, 1-10, 1-18

S

SDH Jitter Tolerance Application, 2-14

SDH Mask, 1-11, 1-18

Selective Jitter Transfer Measurement, 2-
23

Spot Frequency, 1-9

Structured PDH Jitter Tolerance Test, 2-2

Swept Jitter Mask, 1-9

T
Tributary Mapping Jitter Application, 2-20
Tributary Mapping Jitter Test, 2-21

U
Unstructured PDH Jitter Tolerance Test, 2-
2

W
Wander and Slips Application, 2-6
Wander and Slips Test, 2-7
Wander Bar Graph, 1-17
Wander Generation

Option A3K, 1-6
Wander Graphics, 2-10
Wander Mask, 1-13
Wander Measurement, 1-16
Wander modulation, 1-6
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Learning Products Map

Other learning products which apply to this instrument are listed below:
Mainframe Operating Manual 37717-90271

PDH Operating Manual 37717-90212

SDH Operating Manual 37717-90273

ATM Operating Manual 37717-90215

Calibration Manual 37717-90268

Remote Control Manual 37717-90269
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In This Book

This book contains operating information
relating to Jitter operation and measurement
using the HP 37717B.
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