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1. Jitter Definition
1.1 What is Jitter and Wander?

In a digital network, the phenomenon where the noise in the transmission line and the transmission
pattern that cause the transmission signal timing to be disrupted and the average position of the pulse
phase to be offset is called jitter or wander (Refer to Figure 1-1). There is no difinition that clearly distin-
guish jitter from wander, but generally the boundary between the jitter and wander frequency (phase
modulation frequency) is about 10 Hz, with frequencies below this being called wander and frequencies

above this being called jitter. (Refer to Figure 1-2)
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Figure 1-2 Jitter and Wander




1.2 Jitter Amount

The jitter amount is considered as the amount of phase variation between a measured signal and the
reference signal. Figure 1-3 (a) and (b) shows the waveforms when a reference signal and the measured
signal are observed using an oscilloscope. The blurred rising and falling edge in the jittered signal in
Figure 1-3 (b) is the composite view of each instance of the delay or lead of the phase conditions between
(c) and (d). This phase difference between (c) and (d) is the jitter amplitude and the reciprocal of the
repeat period (Tm) is called the jitter frequency (fm).

(a) Reference Signal

(b) Measured Signal

Jitter Amplitude (Ulpp)

(c) Measured Signal :
Phase 1 E—

(d) Measured Signal
Phase 2

(e) Measured Signal
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() Measured Signal
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- B

Figure 1-3 Jitter Wave Form




1.3 Jitter Units
Because jitter is the phase variation and its amount is an evaluation parameter for digital signal transmis-
sion quality, common units must be defined for all transmission codes. For this reason, "Unit Interval (Ul)"
is used as the unit for jitter amplitude, and 1 Ul is defined as 1 cycle of the clock (Refer to Figure 1-4). The
actual units consist of two types, Ulpp (phase variation width peak-to-peak) and Ulrms (phase variation
width root mean square). Because these units are normalized parameters that do not rely on the bit rate,
the jitter amplitude among different bit rates can be compared. (Refer to Figure 1-5)
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Figure 1-4 Jitter Unit (1)
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Figure 1-5 Jitter Unit (2)




1.4 Jitter Types
A variety of names are given to jitter depending on the generation mechanism and the cause. The
following are the four representative types of jitter.

Systematic Jitter
Nonsystematic Jitter

Mapping Jitter

LW DN PR

Pointer Jitter

1.4.1 Systematic Jitter
Systematic jitter occurs in relation to the transmission pattern and is also called pattern jitter. The cause
of this jitter generation is the interference between the signals in each part of the equipment, AM/FM
conversion, and clock recovering circuit detuning, etc. Because systematic jitter has the same trend in all
repeater systems the cumulative effect becomes large and thus this jitter has a major impact on transmis-
sion quality.

1.4.2 Nonsystematic Jitter
The main cause of nonsystematic jitter is noise and because it occurs in individual repeaters, the cumu-
lative effect is small and thus has a minor impact on transmission quality.

1.4.3 Mapping Jitter

Mapping jitter occurs when asynchronous signals are mapped in SDH or SONET frames. C-bit justifica-
tion is performed to absorb the mismatch caused by the asynchronous signal frequency offset. This stuff
bit called C bit (Justification control bit) causes jitter during demapping. The equipment reduces this
mapping jitter using a PLL circuit, etc., and is required to meet the mapping jitter standards in ITU-T
(International Telecommunication Union-Telecommunication) G.783 (for example, 139Mb/s f3-f4 0.075
Ulpp or less). Figure 1-6 shows the VC-4 container configuration in the SDH frame. The asynchronous
signal frequency offset can be absorbed by embeding information into the justification opportunity bit (S)
in each row in the VC4 container and then maps these into the SDH/SONET frame.
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Figure 1-6 VC-4 Container Structure
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1.4.4 Pointer Jitter

Pointer jitter is caused by the change of pointer, which is the mechanism that compensates for the fre-
guency and phase difference between the SDH/SONET frame and container at the SDH/SONET map-
ping process. As shown in Figure 1-7, the pointer action is performed byte by byte. For this reason, a
phase gap occurs in the tributary signal from the pointer action (value change) during demapping pro-
cess. A single pointer action causes an 8-bit (H3 byte) x 3-byte = 24-bit phase gap and corresponds to a
24 Ul jitter amount. Transmission equipment should smooth this phase gap caused by the pointer action
and should meet the combined jitter standards in the ITU-T G.783. (For example, bit rate 139Mb/s,
frequency range f3 to f4, under the pointer action conducted in sequence as shown in Figure 1-8, it shall
be 0.075 Ulpp or less. Refer to Item 2.6 combined jitter.)
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2L g 87 87 87 | o
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c 6
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9
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1*:1001 SS11

Figure 1-7 AU-4 Pointer
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1.5 ITU-T Standards
The ITU-T (International Telecommunication Union-Telecommunication) standard recommendations are
provided for controlling jitter and wander performance in digital networks. Representative ITU-T recom-
mendations are shown in Table 1-1.

Table 1-1 ITU-T Standards

ITU-T No. Title

Characteristics of Synchronous Digital Hierarchy

G.783 (SDH) Equipment Functional Blocks

The Control of Jitter and Wander within Digital
G.823 Networks Which Are Based on the 2048 kbit/s
Hierarchy

The Control of Jitter and Wander within Digital
G.824 Networks Which Are Based on the 1544 kbit/s
Hierarchy

The Control of Jitter and Wander within Digital
G.825 Networks Which Are Based on the Synchronous
Digital Hierarchy (SDH)

Digital Line Systems Based on the Synchronous

G.958 Digital Hierarchy for Use on Optical Fiber Cables

Timing Characteristics of Slave Clocks Suitable

G-81S for Operation in SDH Equipment's

Timing Requirements at the Outputs of Primary
G.811 Reference Clocks Suitable for Plesiochronous
Operation of International Digital Links

Timing Requirements at the Outputs of Slave
G.812 | Clocks Suitable for Plesiochronous Operation of
International Digital Links

14
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2. Jitter Measurement
2.1 Basic Jitter Tests

Because jitter has a large impact on network transmission quality, a quantitative evaluation for jitter is

required. The following five basic tests are used as jitter performance tests.

Jitter Tolerance
Jitter Transfer
Jitter Generation

Mapping Jitter

a r wDh e

Combined Jitter

2.2 Jitter Tolerance
2.2.1 Jitter Tolerance

This evaluation is used to measure how tolerant the measured equipment will be without creating any
error when the jitter amplitude is increased by sine wave jitter modulation (phase modulation) to the signal
input to the measured equipment. This measurement evaluates the equipment total jitter tolerance by
linking the measurement results at each point taken from repeatedly changing the jitter modulation fre-

guency as shown in Figure 2-1.
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Figure 2-1 Jitter Tolerance




2.2.2 Jitter Tolerance Standards
The jitter tolerance masks recommended in ITU-T G.958 are shown in Figure 2-2. This recommendation
includes two standards according to the difference of the internal retiming circuit configuration shown in
Figure 2-3. Type A is applied to a low Q (quality factor) retiming circuit configured with a SAW filter, etc.
Type B is applied to a high Q retiming circuit that uses a PLL circuit. The measured equipment must have
a tolerance that exceeds the jitter tolerance mask for either of these circuit configurations.

Jitter
Amplitude
(Ulpp)

Input AZ"W

Slope = -20 dB/dec

Frequency (Hz)

FIGURE 6.3/G.958 Jitter tolerance mask

STM level ft fo Al A2
(Type) (kHz) | (kHz) | (Ulp-p) | (Ulp-p)
STM-1 (A) 65 6.5 0.15 1.5
STM-1 (B) 12 1.2 0.15 1.5
STM-4 (A) 250 25 0.15 1.5
STM-4 (B) 12 1.2 0.15 1.5
STM-16 (A) | 1000 | 100 0.15 15
STM-16 (B) 12 1.2 0.15 1.5

Table 2/G.958 Jitter tolerance parameters

Figure 2-2 ITU-T G.958 Jitter Tolerance

Data Input

Reshaping

— . H
Circuit

Regenerating
Circuit

———+m  Data Out

B~ Circuit

!

Retiming

SAW Filter or PLL

_______________________________

put

Figure 2-3 3R Repeater Configuration
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2.2.3 Two Evaluation Methods
There are two measurement methods that are used to evaluate jitter tolerance depending on the DUT

and the purpose of the evaluation.

@)

)

BER (Bit Error Ratio) Penalty Method

This method is used to evaluate the retiming capability of the clock recovery circuit. Attenuating the
input signal level in advance with the jitter off, and set it to the 1 dB return state (1 dB power penalty)
from the attenuation which the error occurred. (Refer to Figure 2-4 (a)) When conducting a measure-
ment with a pre-defined error rate, set the 1 dB return state from the attenuation which pre-defined
error rate or error count is obtained for the input signal. (Refer to Figure 2-4 (b))

The ITU-T standard O series recommends an example measurement for when the error count is
100/sec. But because the input level for BER has nearly linear characteristics, the same results will
be obtained using either Figure 2-4 (a) or (b) method. In the case of the (b) measurement, the error
rate is evaluated for each second, and the total measurement consequently takes more time than
that in (a).

Onset of Errors Method
This method is used to evaluate the asynchronous multiplexer justification capability. This method
increases the jitter until an error occurs and then evaluates by means of error detection.

Minimum STM-4 155um : 80km
overload A
106
o 107 +
4
©
—
108
. No Error} k== -
Dynamic |- \
range O \
= 10° + \1 bit error
) + (6.68 x 109
10-10 \
= )
M 1011
10-12 |
1dB Power Penalty Point
Maximum v 1dB
sensitivity * -40 -39 -38 -37 -36 -35
Receive power [dBm]
Error
Number of Errors/Seconds
Bit error ratio =
Number of Total Bits/Seconds
Number of Total Bits/Seconds:
260 columns x 9 rows x 8 bits/125 ps= 149,760,000 bits
(@) Measurement by Pre-defined Error Generation (b) Measurement by Pre-defined BER (Example: VC4)
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2.2.4 Jitter Tolerance Measurement
Figure 2-5 shows an example measurement using the BER (Bit Error Ratio) penalty method with an
MP1550A/B PDH/SDH analyzer.

A jittered signal is generated at the transmitter and the bit error is measured by the receiver. The input
signal level is attenuated with the attenuator in advance in the jitter off state until an error is detected with
the receiver. Then the attenuator is set with 1 dB return state from the attenuation which the error
occurred, thereby setting the optical input level. This means an evaluation which is performed with the
jitter amplitude corresponding to the 1 dB optical power penalty.

Note: ¢ The ME3620A/ME3520A SDH/SONET analyzer can perform a jitter tolerance measurement accord-
ing to the pre-defined error rate by installing system software Ver. 3.0 or later. (Refer to ltem 6.4)

* The MP1550A/B PDH/SDH analyzer cannot perform the jitter tolerance measurement according
to the pre-defined error rate.

MP1550A/B PDH/SDH Analyzer (With Option 06)
(MP0O104A/B or MP0106B or MPO109A or MP0110A)

u i

Network
Equipment

@reo0  @revo | E@ Optical Attenuator
- < STM-1,4 STM-1,4
y Optical Optical
dB —»

Sets optical input level to 1dB
higher than that of error occurence

Figure 2-5 Jitter Tolerance Measurement
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2.3 Jitter Transfer
2.3.1 Jitter Transfer

Jitter transfer is used to evaluate how much jitter amplitude is transmitted to the output side when sine
wave jitter modulation (sine wave phase modulation) is applied to the measured device's input signal.
The measurement results are derived from the jitter amount added to the input side (Jin) and the mea-

sured jitter amount on the output side (Jout) using formula (1). This measurement is a very important for
eliminating jitter accumulation.

Jitter Gain (dB) = 20 LOG JCJ’,“t )
N

2.3.2 Jitter Transfer Standards

The jitter transfer masks recommended in ITU-T G.958 are shown in Figure 2-6. This recommendation
includes two standards with the difference of the measured internal retiming circuit configuration. Type A
is a low Q retiming circuit configured with a SAW filter, etc. And Type B is a high Q retiming circuit that
uses a PLL circuit, etc. The measured equipment is required to have jitter transfer characteristics that

does not exceed the jitter transfer mask corresponding to either of these circuit configurations as shown
in Figure 2-6.

Pass range Transition range S-r('\;ly;\;a fc (kHz) P (dB)
P STM-1 (A) 130 0.1
Jitter Gain STM-1 (B) 30 0.1
(dB) STM-4 (A) 500 0.1
STM-4 (B) 30 0.1
STM-16 (A) 2000 0.1
FrequencfyC(Hz) STM16 (B) 30 0-1

FIGURE 6.2/G.958 Jitter transfer mask Table 1/G.958 Jitter transfer parameters

20
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2.3.3 Two Measurement Methods
(1) Broad-Band Method

As shown in Figure 2-7, this method detects broad-band jitter. (For example, up to 5 MHz for STM-
4) This measurement is affected by the residual jitter and cannot keep a wide dynamic range.

Note: The input jitter amplitude for jitter transfer measurement is required to keep the measured equipment
operating correctly without generating any error. For this reason the input jitter amplitude is limited to
below the jitter tolerance. As shown in Figure 2-8, at a high modulation frequency range (measure-
ments with 0.15 Ulpp input), the dynamic range becomes 20 dB narrow because of the influence of
noise, compared with that of the low frequency range (measurement with 1.5 Ulpp input).

D [
Jittered Data Signal output il A“l |
Jitter Ll L
—_— ——>
Jittered Data Detector W W W »
Time Domain

| I”H' |

“ ||h|| LAl

Frequency Domain

Figure 2-7 Jitter Spectrum of Demodulation Signal by Using Broad-Band Method

Input 1.5 )
Jitter '
Amplitude I A20dB
Wiep) g 15 3 :
! : Jout

Jitter Gain (dB) = 20 LOG T
in

fo ft

Frequency (Hz)
<f0 ft<
Jin = 1.5Ulpp Jin = 0.15UIpp
=0.15Ulpp x 10
) ) _ Jout ) : _ Jout
Jitter Gain (dB) = 20 LOG 015x 10 Jitter Gain (dB) = 20 LOG 0.15
= 20L0G 10'1+20 LOG22&
- 0.15
= -20 +20 LOG22U!
— 0.15
\\ S

Figure 2-8 Limitation of Additional Jitter at Jitter Transfer Measurement
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(2) Selective Method
With this method, the detector only measures the selected jitter frequency component (fm) added by
the jitter generator (Refer to Figure 2-9) using a corporated selective filter. Because the effect of the
residual jitter is small using this method, wide dynamic range measurement can be obtained.

Note: The actual jitter generated in the transmission line is not a single frequency but is composed of a
variety of frequencies, so when conducting jitter transfer evaluation it is important to give consider-
ation to the measurement results obtained from the broad-band method. (Refer to Iltem 2.3.4 Jitter
Transfer Measurement). In addition, the selective method is an appropriate method for evaluating
the filtering characteristics of the measured equipment's internal retiming circuit.

Ir I
Demodulation L4 A A =
i Signal output \ \ /l
itter » | Selective \ \ \
> ; —
Jittered Data Detector Filter ‘/ V JI Time Domain
|

) A

fm component V
( y

4 4

_>

fm component

-

Frequency Domain Frequency Domain

Figure 2-9 Jitter Spectrum of Demodulation Signal by Using Selective Method

2.3.4 Jitter Transfer Measurement
Figure 2-10 shows the above two method measurement results using the ME3620A SDH/SONET ana-
lyzer. Figure 2-10 (a) shows the broad-band method measurement results, where the jitter gain seems to
be increasing between (A) and (B). Because the jitter gain is found using the 20 LOG (Jout/Jin) as shown
in formula (1), while the Jout is keeping a constant value due to the residual jitter, the Jin is decreasing
from 1.5 Ulpp (A) to 0.15 Ulpp (B), the calculated Jitter gain at the 0.15 Ulpp measuring point seems 20
dB degraded than that of the 1.5 Ulpp point.

22



Next Figure 2-10 (b) shows the measurement results when more unnecessary jitter components (appro-
priate to 0.3 Ulpp) are included in the measured equipment's output signal. Of note here is that the jitter
gain at a jitter frequency higher than that at point (C) is over 0 dB (This is an extreme example but was
obtained from an actual evaluation).

Because many unnecessary jitter components were included in the measured equipment's output signal,
the total output jitter exceeds the input jitter and the measurement results is therefore obtained as strange
phenomenon that the calculated jitter gain exceeds 0 dB at the frequencies where the measurement is
performed with a small input jitter — i. e. around point (c) or higher frequencies.

Figure 2-10 (c) shows the measurement results using the selective method for the same measurement as
in (b). Although an unnecessary jitter component is included in the measured equipment's output, the
effect of the unnecessary jitter component does not show up in the measurement results. From this fact,
it is important to refer to the broad-band measurement results for the evaluation of jitter accumulation
which is the purpose of jitter transfer measurement.

result(Graphic)

Scale Wasipatem
I ATGHTR R TR e A20dB
A
Freq.(Hz)
Ampl.
(Uip-p)
10
f 1.5 Ulpp
01 0.15 Ulpp
0.01
0.001 100 1k 10k 100k 1M 10M
Freq.(Hz)
(a) Broad-Band Method Measurement Results (1)
Demodulation Slgnal
—» DUT -» Dje‘:‘:gm ———————————————— Broad-Band Method Measurement Results I
Jittered Data
e Scale Mask-pattern
T mm Bitrate 2488M  Start 99-05-05 05:55:55 Broad-band
|
i ’ +dB
L 20
40
50
©)
10 100 1k 10 100K 1M 10
Freq.(Hz)

(b) Broad-Band Method Measurement Results (2)

I Demodulation Signal
— | DUTEH | o # | Selective Method Measurement Results I
Jittered Data

Jitter transfer result(Graphic)

Scale  Waskpatiern

Gain
I (4B) Bitrate 2488M  Start 99-05.05 05:55:55 Selective
20

10 165 Tk Tok TooK W 10
Frea i

(c) Selective Method Measurement Results

Figure 2-10 Jitter Transfer Results
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2.3.5 Selective Method Principles

Following is an explanation of the selective method, which is one of the jitter transfer measurement
methods. Figure 2-11 shows a measurement block diagram of the selective method. The jitter generator
applies jitter modulation to the source signal at a specified modulation frequency (fm). While, the jitter
demodulator demodulates the jitter component (demodulation signal) from the input signal. At this point
all other residual (unnecessary) noise components are included in the demodulation signal in addition to
the original modulation frequency (fm). Passing through the central frequency (fm)'s BPF, such unneces-
sary components are removed from the demodulated signal. Taking this BPF output signal as the mea-
sured jitter makes it possible to measure the jitter transfer without the influence of the residual jitter.

Jitter Generator Jitter Detecter
ul ‘ DUT 4
Modulation| m : Jitter .
- Jitter Select
Signal - i __| Selective _
G'g,?é‘ramr > Modulator| - —»-| Demodu-f— > Cilter —  Meter
: : lator ' :
: Jittered | Demod | fm component fm component
v data Y signal
MM '
Frequency Domain Frequency Domain
[
J‘“ ; r Va Va a
VA VA, /)
\ \ \ ) j|"’ \ \ A \\ \\ \\
\/ \/ \J ' ¥ ¥ / /
Time Domain I Time Domain

Figure 2-11 Block Diagram of Selective Method
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2.3.6 Selective Method Realization
Following is given two representative examples of the selective method realization.

(1) Method Using an External Network Analyzer
Currently, the ITU-T standards O series contains a measurement guide for the jitter transfer measure-
ment selective method which is shown in Supplement 3.8. It does not specify the BPF bandwidth for
measuring the jitter frequency mentioned in ltem 2.3.5. Here alternatively it recommends using a net-
work analyzer or a spectrum analyzer which can freely change the measuring bandwidth. Figure 2-12
shows a measurement configuration that uses an ME3620A with an MS3401A network analyzer.

Note: When evaluating jitter transfer according to ITU-T G.958 using the configuration in Figure 2-12,
especially in the pass range (jitter gain +0.1 dB or less; cf. P.20) the tolerance mask value jitter

should be input for an accurate measurement.

When conducting this evaluation, use the MN2402A jitter transfer equalizer shown in Figure 2-12.
The MN2402A is an adapter that applies a jitter modulation amount that matches the jitter tolerance
mask for the network analyzer's output signal level (constant level).

ME3620A Transmitter g%tég?ér ME3620A Receiver
i Pl § P
= O g - snuss 7 Op= ]
e - 0 (a)
v dB —{> dB | ﬂ U 0 H
% =L
5 [ % o . . . =
ol—= s Calibration -3dBm to -8dBm Q/ @ ®
—al© | =EE | Ve 7 lee’s
6 [® Bllssol & () :,°©> :,om
R = v ©\k e Ca— kel Qu
~J ~
MS3401A Network Analyzer \
O Di dulati
Modulation emodulation
sensitivity I:l sensitivity
2Ulp-p/1Vp-p i 1Vp-p/2Uip-p
MN2402A
Jitter transfer equalizer . \_A_A_A_ﬂ:l
= P O O 00
_C U&(O)% dB l |
o= Modulated Signal Demodulated Signal

Figure 2-12 Jitter Transfer Measurement by Network Analyzer
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(2) ME3520A/ME3620A lJitter Transfer Measurement

(Possible Only with the combination of the MEO303C/D and the ME0313C/D)
The ME3520A/ME3620A SDH/SONET analyzer can measure jitter transfer using the selective method
in addition to the broad-band method. Figure 2-13 shows the ME3620A's jitter transfer measure-
ment block. The measurement method is the same as that described in Item 2.3.5. Provided that the
bandwidth is 40 Hz when the modulation frequency is 1 kHz or more. When the modulation fre-
quency is less than 1 kHz then the bandwidth is limited as follows:

0.1 Hz < BW <200 Hz (at 10 Hz < fm <100 Hz)

20 Hz < BW <2 kHz (at 100 Hz < fm < 1 kHz)

BW: Bandwidth (Refer to Figure 2-14)

Note: 1. When measurement error is likely to occur at a measuring frequency of 1 kHz or lower owing to

many unnecessary jitter components included in 2 kHz or lower frequency ranges, measure-
ment has to be conducted using an external network analyzer.

2. The MP1550A/B PDH/SDH analyzer and the MP1520B PDH analyzer introduce only the selec-
tive method to measure jitter transfer.

(1) Modulation Frequency : 1 kHz < fm

MEO303C/D Jitter Generator MEO0313C/D Jitter Detector
] DUT
Modulation fm : Jitter
; Jitter Frequency | IF
Signal - o - - g >
Generator = Modulator - el Pa‘ta(;?c’du B Converter —> BPF —> Meter
A ! BW=40Hz
Jittered Data Lo v v

Local Signal: fm + o

Frequency Domain
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Figure 2-13 Jitter Transfer Measurement Block 1



(2) Modulation Frequency : 10 Hz < fm < 100 Hz

MEO303C/D Jitter Generator MEO313C/D Jitter Detector
DUT
Modulationf  fm Jitter Jitter
Generator - Modulato] , — | Demodu- —| BPF | Meter
i O.lHZSEaSSSZOOHz
Jittered Data v v
N
Frequency Domain
(3) Modulation Frequency : 100 Hz < fm < 1 kHz
MEO303C/D Jitter Generator MEO313C/D Jitter Detector
DUT
Modulation]  fm Jitter Jitter
2'3,?::51@ = Modulatorf== = gﬁ;?c’du’ : > BPF > Meter
v H 20Hz < pass < 2KHz
Jittered Data v v

Frequency Domain

Figure 2-14 Jitter Transfer Measurement Block 2
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2.4 Jitter Generation

2.4.1 Jitter Generation
Jitter generation is defined as the jitter amount generated by the measured equipment itself when a signal
containing no jitter is input. For SDH/SONET equipment, it is required that the jitter generation be 0.01
Ulrms or less when measuring through 12 KHz HPF.

2.4.2 Jitter Generation Measurement

This measurement result must be below 0.01 Ulrms for all the bit rates of STM-1 to 16 and OC-1 to 48.
However, the jitter measurement upper limit frequency depends on the bit rate (Refer to Figure 2-15)
because the amount of jitter influence from the transmitted pattern differs depending on the bit rate. Also,
it is necessary to subtract the residual jitter in the transmission pattern from the measurement results.
The accumulation differs depending on the type of jitter, but there is no need to consider the accumulation
since the jitter generation measurement is carried out for one device. Figure 2-16 and the following
procedure shows the compensation of residual jitter arising from the transmitting pattern under this as-
sumption.

(1) Measure the residual jitter of the data output with the configuration in Fig 2-16 (b) with the transmitter
jitter modulation off and define the measured value as Yo.

(2) Change the configuration to the clock interface as shown in Fig 2-16 (a) and generate 1 kHz jitter with
the transmitter so that the measured value comes to 0.001 Ulrms, then define this value (0.001
Ulrms) as X1.

(3) Return to the former configuration in Fig 2-16 (b) keeping the jitter generation unchanged and define
the measured value as Y.

(4) Continue this operation in the same manner for X2 = 0.002 Ulrms, X3 = 0.003 Ulrms, ...., and X20 =
0.020 Ulrms.

Figures 2-17 and 2-18 show the results of the two types of correction methods for the residual jitter from
the pattern. The first method is a simple subtraction using formula (2), and the other is a correction
method comparing the pattern jitter to noise using formula (3).

When making corrections using formula (2), the error is large between the results after correction and
added jitter (Xn), when n is other than 1, whereas by making corrections using formula (3) we can see that
the error is corrected within a maximum of +0.002 Ulrms. In other words, when measuring jitter genera-
tion we can obtain the amount of pure jitter generated in a measured device by compensating the residual
jitter arising from transmitting pattern using formula (3).

However, this theory is based on the assumption that the cause of the residual jitter is in the measure-
ment side and that the effects from the transmission side are very small.

X

= Y,-Yy )

rin

Xon =\ Y2-Y2 3)

r2n
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12KHz 1.5MHz 5MHz 20MHz

{‘ STM-1 ;
i STM-4 ?
b > s
y STM-16 R
| L]

Figure 2-15 Jitter Measurement Bandwidth

(a) Jitter measurement on the clock signal

Transmitter Receiver

Jitter
Generator

Jitter
. Detector
Jittered Clock

Y

Jitter addition

Jitter monitor display it
Mode - Manual Recv. Anpl. Unit:Urms
Range 12Up-p Max. Ampl . 00
Jitter ©1.0 kHz Al ar m]cl ock | oss [Ref . clock Ioss[Junl ock
- e
Anpl i tude : Fine(Data up/down)

: Coar se(Data up/ down)

Xn

(b) Jitter measurement on the data signal

Transmitter Receiver
Jitter - PG ’ N OlE - Jitter
Generator = e | Detector
E/O u ED
’ Jittered Data
Jitter addition ] Jitter nonitor display Recv. Ampl. Unit:Urms
Mode : Manual 0.0

: - Max. | . 0. 0
Range 2up-p A ar ]G ock | oss [Jret "2 ol R loss sl gk
Jitter 1.0 kHz
Anpl i tude : Fine(Data up/ down)

: Coar se(Data up/ down)

Yn

Figure 2-16 Jitter Test Configuration
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n Xn Yn Xrin= Y, — Yo [X2n= \[yZ_ vz
(Ulrms) (Ulrms) (Ulrms) (Ulrms)
1 0.001 0.009 0.0000 0.0000
2 0.002 0.009 0.0000 0.0000
3 0.003 0.010 0.0010 0.0044
4 0.004 0.010 0.0010 0.0044
5 0.005 0.010 0.0010 0.0044
6 0.006 0.011 0.0020 0.0063
7 0.007 0.011 0.0020 0.0063
8 0.008 0.012 0.0030 0.0079
9 0.009 0.013 0.0040 0.0094
10 0.010 0.014 0.0050 0.0107
11 0.011 0.014 0.0050 0.0107
12 0.012 0.015 0.0060 0.0120
13 0.013 0.016 0.0070 0.0132
14 0.014 0.017 0.0080 0.0144
15 0.015 0.017 0.0080 0.0144
16 0.016 0.019 0.0100 0.0167
17 0.017 0.019 0.0100 0.0167
18 0.018 0.020 0.0110 0.0179
19 0.019 0.021 0.0120 0.0190
20 0.020 0.022 0.0130 0.0201

Bit rate : STM-16
SDH Internal VC3 Bulk
YO = 0.009UIrms
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Figure 2-17 Jitter Generation Measurement Data (example)




Results (Ulrms)

0.020

0.015

0.010

0.005

0.001
0.000
-0.001

O—O
O O
A—AX
® o
o
AKX
v 0O—0O ’
n\ © -
O A
y Xr2n:1fy2_y2
O—O AKX (n 0)
O—oO
A
i
A K \

Xrin= Y, - Y,

0,002UIrms

.
4
.

%

A

0.010 -+
0.015 —

0.005

Additional jitter (Ulrms)

0.020

Figure 2-18 Results
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2.4.3 ME3520A/ME3620A's rms Jitter Measurement
Figure 2-19 shows the ME3520A/ME3620A's rms jitter measurement block.

The filter limits the measurement frequency band of the demodulated signal coming from the jitter de-
modulator. The rms (route mean square) measurement circuit measures this filter output using a thermo-
couple. Here, care must be taken because the average value and the rms value will differ for an AC
voltage measurement. In other words, an AC voltmeter measures rms values but the measurement
accuracy will vary depending on the distortion of measured waveforms. For example, using the AC
voltmeter, the rms values are calculated by multiplying the average value from the detected waves using
a sine wave form factor of 1.11, so it is impossible to measure the correct rms value for distorted wave-
forms, such as rectangular and saw-toothed waves. Figure 2-20 shows several examples of the differ-
ence between the rms value and the average value caused from the waveform differences.

Otherwise, a calculation can be made following the rms value definition shown in formula (4). In this case,
the sampling data E (t) processing method corresponding to each waveform is required for correct mea-
surement, or else the measurement becomes discontinuous depending on the methods and measure-
ment error therefore may occur.

T
rms Value = lf E(t)?dt 4)
T Jo
E (t): Waveform

In short, which method is used to measure the rms value is important in conducting accurate rms jitter
measurement.

Anritsu's rms jitter measurement performs accurate and continuous rms value measurement via heat
using a thermocouple.

Note: The MP1550A/B PDH/SDH analyzer's rms jitter measurement also uses the measurement method

via heat.
MEO313A/B/C/D Jitter Detector
Jitter ms
| Demodu- B Filt -
Jittered Data lator er Converter

Demod
Signal

Figure 2-19 rms Jitter Measurement Block
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Type

Sine Wave

Rectangular Wave

Saw-toothed Wave

Wave Form

rms
Value

A

7 220.707A

Average
Value

2 Ao
£A=0.637A

A_p.5A

Form
Factor

1.11

1.15

(: rms Value
A

verage Value

)

Figure 2-20 rms Values and Average Values
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2.5 Mapping Jitter
2.5.1 Mapping Jitter Standards

Figure 2-21 shows the ITU-T G.783 mapping jitter standards. The jitter arising from mapping of the
measured device must be below the values shown in the ITU-T G.783 Table 6-1 Maximum Mapping

Jitter.

Note: Tributary mapping jitter is measured in the absence of pointer adjustments.

Table 6-1/G.783 Mapping jitter generation specification

Filter characteristics Maximum pk-pk jitter
G.703 mappin
interface fl f3 f4 Pping
high pass | high pass | low pass f1-f4 3-f4
2048
. 20Hz 18kHz 100kHz (Note 1) 0.075
kbit/s
34 368
) 100Hz 10kHz 800kHz (Note 1) 0.075
kbit/s
139 264
Kbit/s 200Hz 10kHz 3.5MHz (Note 1) 0.075

Note 1-For further study.
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Figure 2-21 ITU-T G.783 Mapping Jitter




2.5.2 Mapping Jitter Measurement
Figure 2-22 shows the mapping jitter measurement configuration using the MP1550A/B PDH/SDH ana-
lyzer. Turn off the jitter generation function of the transmitter and input the test signal into the ADM (Add
Drop Multiplexer). Then measure jitter in the desynchronized output signal using the receiver.

MP1550A/B PDH/SDH Analyzer
(With Option 07 or 08)

ADM

STM-N

100

g 2Mbl/s
34Mbl/s
139Mb/s

2Mb/s
34Mbl/s
139Mb/s

Figure 2-22 Mapping Jitter Measurement
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2.6 Combined Jitter

2.6.1 Combined Jitter Standards
Figure 2-23 shows the ITU-T G.783 combined jitter standards. The jitter arising from the pointer action of
the measured equipment must be below the ITU-T G.783 Table 6-2 Maximum Combined Jitter values.

Table 6-2/G.783 Combined jitter generation specification

Filter characteristics Maximum pk-pk jitter
G.703 Sequence Time Interval
combined
interface (Note 1) ) fl ) f3 fa
T1 T2 T3 high pass | high pass | low pass f1-f4 f3-f4
2048
Kbitis B,D,E 10s 750ms 2ms 20Hz 18kHz 100kHz 0.4 0.075
34 368 B,D,E 10s 34ms 0.5ms 20Hz 10kHz 800kHz 0.4 0.075
kbit/s
C 10s 34ms 0.5ms 100Hz 10kHz 800kHz 0.75 0.075
139 264 B,D,E 10s 34ms 0.5ms 200Hz 10kHz 3.5MHz 0.4 0.075
kbit/s c 10s 34ms | 05ms | 200Hz 10kHz | 3.5MHz 0.75 0.075

Note 1 :

B : Single Pointers of Opposite Polarity

C : Double Pointers of Opposite Polarity

D : Regular Pointers with One Missing Pointer
E : Regular Pointers Plus One Double Pointer

Figure 2-23 ITU-T G.783 Combined Jitter
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2.6.2 Pointer Test Sequence for Combined Jitter Measurement
The pointer action sequence used to evaluate combine jitter is as follows. (Refer to Figure 2-24)

(B) Single Pointers of Opposite Polarity
(C) Double Pointers of Opposite Polarity
(D) Regular Pointers with One Missing Pointer

(E) Regular Pointers Plus One Double Pointer

T1
(B) Single |< >|
Pointers ;
of Opposite
Polarity

T2 T3

(E) Regular Pointers < > , . .
Plus One Double 5 i ; : o
Pointer

T2

(D)Regular Pointers |<—>|

with One Missing ! ! : :
Pointer : g ; ; \

of Opposite
Polarity

T3
(C)Double Pointers —>| ':* T1

T3

-

Figure 2-24 ITU-T G.783 Pointer Test Sequence



2.6.3 Combined Jitter Measurement
Figure 2-25 shows the combined jitter measurement configuration using an MP1550A/B PDH/SDH ana-
lyzer. Turn off the jitter generation function of the transmitter and input the test signal into the ADM (Add
Drop Multiplexer) while measuring jitter in the tributary signal using the receiver. Where, setting the
instrument to coupled function on makes the jitter measurement synchronized with the pointer sequence
cycle. In addition, make the ADM and the MP1550A/B synchronized to the 2 MHz DCS signal in order to
prevents any pointer adjustment generation other than that of by the MP1550A/B.

Note: 1. The phase relation between the pointer action cycle and the jitter measurement cycle when
coupled measurement is on is as shown in Figure 2-26.
2. The jitter on the tributary signal arising from the pointer action differs in the phase change

direction depending on the positive justification and the negative justification as shown in Figure
2-26. The jitter measurement instrument must correctly measure these phase changes.

MP1550A/B PDH/SDH Analyzer (With Option 07 or 08)
(With MP0104A/B, MP0106B, MP0O109A or MP0O110A)

o
el &

(oD O © G

e

@590 ii@?@

-

STM-1,4
Optical

2Mb/s
34Mb/s
139Mb/s

2MHz Signal

Figure 2-25 Combined Jitter Measurement
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Double Pointers

of Opposite
Polarity
+PEAK
(Ul+p)

Phase variation
(Demodulated signal) W

-PEAK
(Ul -p)

T3

T3
T 0n e omnIT

Mode [Repeat] [ T1+T3]
L

T3 T3
- -

Mode [Repeat] [ T1+T3] . Mode [Repeat] [ T1+T3]
L

Jitter measurement interval
(at Coupled =on)

Jitter measurement interval Jitter measurement interval ;
(at Coupled =on) : (at Coupled =on) :

Jitter Result
(Ulpp) *

Jitter Result
(Ulpp)

* Jitter Result* '
(Ulpp)

Figure 2-26 Measurement Timing

39



3. Jitter Calibration
3.1 Jitter Generator Calibration

Generally the calibration for the phase modulation (PM) makes use of a Bessel null point. This method
uses the characteristic that when a sine wave phase modulation deviation varies, the output carrier level
changes according to the deviation as the function curve shown in Fig. 3-1. Using a spectrum analyzer,
it calibrates the jitter modulation deviation at the function curve zero (Bessell null point). It allows accu-
rate calibration for large jitter modulations that exceed 1 Ul without any effect on the spectrum analyzer's
linearity. Figure 3-2 shows an actually observed spectrum at the Bessel null point. In addition, Figure 3-

3 shows the jitter amount for a Bessel null of 1 to 20 (carrier signal).

12 Bessel function
1
0.8
F.J 0.6
>
2L 4
g Bessel Null 1 Bessel Null 2 Bessel Null 3
@) 0.2
7))
0 N N T I N s A I v |
0.4
06 L Jitter amplitude (Ulp-p)

Figure 3-1 Bessel Function
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a RLYV: _ 19.9dBm STi.es \B logHz —
e ' TR-A
M \ /1 /]
P 13 /
N I A il
- 49 .'[i \l '; \ ,’I \ \
MEALENER [ 1] \
BV ARV ISR TAR
W \Xﬁw gV | NN
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- 9
"1 CENTER 2098 ootz (BAND 01  SPAH:S.00KHz

Figure 3-2 Bessel Null Spectrum

Bessel Null | Modulation index| Jitter amplitude
No. (rad) (Ulpp)
1 2.4048 0.76547161
2 5.5201 1.75710240
3 8.6537 2.75455826
4 11.7915 3.75335102
5 14.9309 4.75265308
6 18.0711 5.75220978
7 21.2116 6.75186198
8 24.3525 7.75164150
9 27.4935 8.75145286
10 30.6346 9.75129604
11 33.7758 10.75117105
12 36.9171 11.75107790
13 40.0584 12.75098474
14 43.1998 13.75092342
15 46.3412 14.75086210
16 49.4826 15.75080077
17 52.6240 16.75073945
18 55.7655 17.7507996
19 58.9070 18.75068047
20 62.0485 19.75065097

Figure 3-3 Bessel Null 0 to 20 (Carrier Signal)

3.2 Jitter Detector Calibration

The jitter generator calibrated using the method in Item 3.1 can be used for detector calibration. Where,
a clock signal is used to prevent the influence of the pattern.
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4. Wander

4.1 Wander
Wander is a slow phase variation at a variation frequency (wander frequency) of DC to about 10 Hz.
Unlike jitter it requires a wide measurement range (20 Ulpp or more). In addition, "nsec" is used for the
wander measurement unit.

4.2 Wander Measurement
Figure 4-1 shows the 2 Mb/s wander measurement configuration with an MP1550A/B PDH/SDH ana-
lyzer. As shown in Figure 4-2, wander measurement is based on the phase between two signals when
measurement is begun. The TIE (Time Interval Error) shows the phase difference from the measurement
start time and is shown as the + peak and the - peak which represent the plus maximum phase variation
amount and the minus maximum phase variation amount for the phase when measurement is begun. In
addition, peak to peak is the peak to peak fluctuation amount for the base signal of the measured signal.

MP1550A/B PDH/SDH Analyzer
BITS (With Option 08)

Wander Ref (=

=]

(==

2Mb/s

@— =

BITS: Building Integrated Timing Supply
NE:Network Element

Figure 4-1 Wander Measurement
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Wander Reference

Measured Signal ®(0)
Measured Signal ®(T)
Measured Signal ®(2 1)
Measured Signal ®(3 T()
Measured Signal ®(4 1)
Measured Signal ®(5 1)

Measured Signal ®(6 1)

v

T - Sampling cycle

L ogtart
— -

TIEg
i —Peak i+Peak:
H |
Peak to Peak

Figure 4-2 TIE (Time Interval Error)
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5. Jitter/Wander Measuring Instrument
5.1 Jitter/Wander Measuring Instrument

As shown in Figure 5-1, Anritsu supplies jitter and wander measuring instruments that cover the complete

range from PDH to SDH/SONET.

(1) When only PDH is required
(2) When PDH/SDH are required
(3) When SDH/SONET are required

: MP1520B PDH analyzer
: MP1550A/B PDH/SDH analyzer
: ME3620A/ME3520A SDH/SONET analyzer

r
ME3620A SDH/SONET analyzer
| JITTER |
ME3520A SDH/SONET analyzer
| JITTER |
MP1550A/B PDH/SDH analyzer (= =
JITTER |
f@n; @De J
MP1520B PDH analyzer I
| JTTER |
|
I ] ] ] ]
] ] I 1 ]
Y 10M 100M 1G 10G
STMO STM1 STM4 STM16 STM64
(2M) (8M) (34M) (52M)  (139M) (156M) (622M) (2.5G) (10G)
(1.5M) (6M) (45M)
.
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Figure 5-1 PDH/SDH Jitter/Wander Measuring Instruments




6. Jitter Measurement Guide for ME3520A/ME3620A

6.1 Jitter Generation (ITU-T G.958) Measurement Example

6.2 Output Jitter (ITU-T G.825) Measurement Example for Optical Interface

6.3 Output Jitter (ITU-T G.825) Measurement Example for Electrical Interface
6.4 Jitter Tolerance (ITU-T G.958) Measurement Example

6.5 Jitter Transfer (ITU-T G.958) Measurement Example

6.6 Jitter Transfer (ITU-T G.958) Measurement Example (Using Network Analyzer)
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O 6.1 Jitter Generation (ITU-T G.958) Measurement Example (1/2) —\

e Connection The connection is as follows:

ME3620A Transmitter Optical ME3620A Receiver
P

Repeater
= =0 ; <y G
=i 22 M STM-16 d8 _(/ STM-16 a8 ks U e H

— e |[% :
@@:% ﬁ] 80 o -3dBm to -8dBm | V ©6 © ﬁ'@
0/06|® [® @) eco|| s [ G ° V

. )

@@@@@ |:|. °
B — S ——

°

° L}
~~

Fig. 6-1-1 Cable Connection

Note: Make sure that the optical input/output power of the equipment matches that of the
transmitter/receiver.

e Settings <> The setting of transmitter is as follows:
» Sets the Jitter to "OFF".

Measur enent_condi ti on

Bt rate, Miltiplexing structure
Bt rate:2488 M Type: SoH I nternal Lhi t vec #01
For nat cBulk
. Scranbl e: ON
Jitter: OF

Fig. 6-1-2 Transmitter Setting

> The setting of receiver is as follows:
e Sets the optical band width to "Wide"

Mmm—‘ i -

pti cal
Band width :\Wde

Fig. 6-1-3 Receiver Setting

» Sets the mode of jitter condition to "Amplitude".
» Sets the internal filter of jitter condition to "12kHz<pass".
e Sets the unit of jitter monitor to "Ulrms".

Measurenent condition

[Jitter nonitor display

Recv. Anpl. Unit:Urns

Max. anpl . 0007 Ul rns
Alarm [d ock loss [IRef. clock oss [unl ock
Jitter condition

Mode :Anpl i tude

Range :2Ulp-p Meas.

Ref erence cl ock :Internal start
Internal filter 1 12kHz<pass Meas.

External filter : OFF stop

Fig. 6-1-4 Receiver Setting




O 6.1 Jitter Generation (ITU-T G.958) Measurement Example (2/2) —\

e Measurement <> The measured result is displayed in the following screen.

Measurenent condition

| Jitter nonitor display

Recv. |. Unit: U
e AP 0007 ™

Max. ampl. --------- Ul r s
Alarm [0d ock 1 oss [IRef. clock Ioss [unl ock

Fig. 6-1-5 Monitor Screen

Reference Standard ITU-T G.958

Jitter Generation: <0.01 Ulrms




6.2 Output Jitter (ITU-T G.825) Measurement
—

e Connection

(for optical interface)

The connection is as follows:

Network
Equipment

O
[=}

|:| STM-16 >4

ME3620A Receiver

Example (1/2)
)

Optical

»

- dB

™

@

Fig. 6-2-1 Cable Connection

\s““sy 3 i ) F
.@@ —3
|-3dBm to -8dBm| 6[66l0 £ @ I
- @

Note:

Make sure that the optical output power of the equipment
power range of the receiver.

matches that of the input

e Setting

<> The setting of the receiver is as follows:
» Sets the optical band width to "Wide".

.

pti cal

Band w dt h :Wde

Fig. 6-2-2 Receiver Setting

» Sets the mode of jitter condition to "Amplitude".
» Sets the internal filter of jitter condition to "S5kHz<pass<20MHz"

r "1.0MHz<pass<20MHz".
e Sets the unit of jitter monitor to "Ulp-p".

Measurement condition

[Jitter nonitor display

Recv. Anpl.

Max.
Alarm [0d ock 1 oss [lRef.

0.070"""

anpl . U p-p
clock 1oss Cunlock

Jitter condition
Mode

: Anpl i t ude
Range 22Ul p-p
Ref erence cl ock :Internal
Internal filter : 5kHz<pass<20MHz

External filter : OFF
Di splay rate : Fast

Meas.
start

Meas.
stop

Fig. 6-2-3 Receiver Setting

e Sets the meas. time of measurement setting to "00-00:01:00".

.

“"[Measurenent  setting

Meas. node : Sngl.

Meas. tine : 00-00:01: 00

Fig. 6-2-4 Receiver Setting




6.2 Output Jitter (ITU-T G.825) Measurement Example (2/2)
(for optical interface)

—

e Measurement

The measurement is started by pressing the Meas. start function key.

The measured result is displayed as Max. ampl. in the jitter monitor screen
after a measurement period.

)

Measurenent condition

“[Jitter nonitor display

A arm 14 ock | oss

WUit:Up-p

0.070
Max. |. 0.070 U p-
ORef fmgl ock loss Ol (F)Jc

Recv. Anpl .

Reference Standard

Fig. 6-2-5 Monitor Screen

ITU-T G.825

Table-1/G.825 SDH Network Interface Output Jitter Specification Parameters

STM Level Bandpass filter Bandpass filter
cut-off f1-f4 cut-off f3-f4
| STM-1 | 500Hz<pass<1l.3MHz | 65kHz<pass<1.3MHz |
| STM-4 | 1kHz<pass<S5MHz _ | 250kHz<pass<5MHz_|
STM-16 5kHz<pass<2 1MHz<pass<20MHz
[ OutputJitter | < 15Upp | <015Upp |




6.3 Output Jitter (ITU-T G.825) Measurement Example (1/2)
( (for electrical interface) )

e Connection The connection is as follows:

Network

Equipment
]
ﬁ ME3620A Receiver
|l
S Eﬂ@u 35 Q
S 5 bba —— © a
| @@o@@& |:|. °
1 Vp-p +1dB ~
-6dB
Fig. 6-3-1 Cable Connection
e Setting > The setting of the receiver is as follows:

 Sets the bit rate to "156M".
 Sets the input code to "CMI".

“[Input  code , Level
Input : QM [8X cable length: 0O ft

Fig. 6-3-2 Receiver Setting

e Sets the mode of jitter condition to "Amplitude".

 Sets the internal filter of jitter condition to "500Hz<pass<1.3MHz" or
"65kHz<pass<1.3MHz".

* Sets the unit of jitter monitor to "Ulp-p".

Measurenment condition

“[Jitter nonitor di spl ay

Recv. Anpl. Unit:Up-p
Max. anpl . 0055 Ul p-p

Alarm [c ock 1oss [IRef. clock loss [lunl ock
Jitter condition

Mode : Anpli tude

Range 12Ul p-p Meas.

Ref erence cl ock :Internal start
Internal filter : 500Hz<pass<1. 3MHz Meas.

External filter . OFF stop
Di splay rate : Fast

Fig. 6-3-3 Receiver Setting

» Sets the meas. time of measurement setting to "00-00:01:00".

L

“"[Measurenent setting
Meas. node : Sngl.
Meas. tine : 00-00:01: 00

Fig. 6-3-4 Receiver Setting




6.3 Output Jitter (ITU-T G.825) Measurement Example (2/2)
( (for electrical interface) ‘

e Measurement The measurement is started by pressing the Meas. start function key.

* The measured result is displayed as Max. ampl. in the jitter monitor screen
after a measurement period.

Measurenment condition

“|Jitter nonitor display

Recv. Anpl. Unit:Up-p
0.0

.055
Max. anpl . 0.05§:I Ul p-p
Alarm [d ock loss [lRef. clock loss Unl ock

Fig. 6-3-5 Monitor Screen

Reference Standard ITU-T G.825

Table-1/G.825 SDH Network Interface Output Jitter Specification Parameters

STM Level Bandpass filter Bandpass filter
cut-off f1-f4 cut-off 3-f4
STM-1 500Hz<pass<1.3MHz 65kHz<pass<1.3MHz
Output Jitter < 1.5 Ulp-p < 0.15 Ulp-p
- J




6.4 Jitter Tolerance (ITU-T G.958) Measurement Example (1/3)
’ (Measurement with errors specified) ‘

e Connection The connection is as follows:

ME3620A Trasmitter Optictal ME3620A Receiver
repeater
rE— " STM-16 £ P STM-16 A [g E
= = |7 Optical s Optical Va
aya T O u dB 7 dB %
j Q@Q = 1
®, {\9‘@ o : =
‘ == I:‘l%l o pptcd mout v o | [-3dBm to -8dBm V ©6.6)| : @ 66 o
Al e et ; =7 5 °
S ) Kol C) ' ) e @ = C)kk
1
1 ~
Error Trigger ;

Fig. 6-4-1 Cable Connection

Note: Input an optical output power that is attenuated by an attenuator to the device from
the transmitter. Set the optical input level to a 1dB higher level than the minimum
level of specified error occurrence.

e Setting <> The setting of the transmitter is as follows:
» Sets the Jitter to "ON".
» Sets the mode of jitter addition to "Jitter tolerance".

Jitter
Taitt ddi ti t?l etrfmtcep
itter addition start/sto|
Mbde :Jitter tol erance
Range 120U p-p
Interval : 2.0 sec.

Fig. 6-4-2 Transmitter Setting

Note: Set an interval of 2 seconds or more to effect measurement with errors specified.
An interval setting of less than 2 seconds would disable the correct measurement.

e Sets the jitter tolerance table.

Jitter tolerance table

Bt rate: 2488 M Dacage— poi nt-set Print-out
Range ;20U Decade point : 9
Njnger of tabPé:p 49 P
N H No| H H N[ H
1] 10.0 199 1.0k 37 (100. 0 k 55| 2.0 M
2] 13.0 200 1.3k 38 (130. 0 k 56| 2.0 M
3| 17.0 21 1.7k 39 [170.0 k 571 220 M
4| 22.0 220 2.2k 10 [220. 0 k 58 20 M
5| 28.0 23 2.8k 11 (280.0 k 59| 2.0M
6| 36.0 24 3.6k 12 1360. 0 k 60 2.0 M
7| 46.0 25 4.6k 13 460. 0 k 61| 2.0M
8| 60.0 260 6.0k 14 1600. 0 k 62| 2.0 M
9| 77.0 271 7.7k 15 (770.0 k 63] 2.0 M
10|100.0 28 10.0 k M6 ( 1.0 M 64| 2.0 M
111130.0 29 13.0 k U7 ( 1.3 M 65| 2.0 M
12|170.0 300 17.0 k Mg 1.7 M 66| 2.0 M
13]220.0 31 22.0 k Mo 20 M 67| 2.0 M
141280.0 32l 28.0 k B0 220 M 68| 2.0 M
151360.0 33 36.0 k bl 20 M 69] 220 M
161460. 0 34 46.0 k b2 20 M 70| 2.0 M
171600.0 35 60.0 k b3 20 M 71 2.0M
18|770.0 36| 77.0 k b4 2.0 M 72| 20 M
\_ Fig. 6-4-3 Transmitter Setting )




Note:

6.4 Jitter Tolerance (ITU-T G.958) Measurement Example (2/3)
—

<> The setting of the receiver is as follows:

(Measurement with errors specified)

e Sets the optical band width to "Wide".

e Sets the Output trigger to "1 sec error" for example "Info.

)

pti cal

Band w dt h

:Wde

Fig. 6-4-4 Receiver Setting

threshold "Error count >100".

bit" and thsg

“|Qutput trigger
Trigger: 1sec error
Info.Bt
Threshol d: E'ror count >100
Fig. 6-4-5 Receiver Setting
1. When an error signal occurs in the device, this error signal can be connected to

the external trigger input on the MEO303A/B/C/D. However, verify that the error
signal output of the device matches the interface of the trigger signal input.
2. When the error signal response is delayed, a longer interval for the transmitter jitter

addition screen is required.

3. The output trigger of 1 sec errors is possible using system-soft Ver. 3.0 or later.

e Measurement

key.

Such jitter output and position can be monitored in the following screen.

Measur enent _condi ti on

The measurement is started by pressing the Jitter tolerance start/stop function

In addition, the tolerance result can be checked using the following screen.

i tter tol erance resul t (Nuneric)

100.0

Table 10/49

“[Jditter nonitor displa
Trans. Freq. (Hz)

hopl . (U p-p)
15. 00

Fig. 6-4-6 Transmitter Setting

Print-out Data-clear

Bt rate 2488 M  Sart 99-05-05 05: 55: 55
FE__Upp FE__Upp Fe__Upp Up-p

0.0 2000 LOK>20 00| 100K 4 39

130 >2000| IT3k>000| 1300k 339

170 >2000| L7k>000| 1700k 249

220 >000| 22k>000| 2200k 301

28.0 >2000| 28k >20 00| 2800k >I50

36.0 >2000| 36k>000| 3600k 134

26.0 >20.00| 46k >20.00] 460.0 k >0.90

60.0 >20.00| 6.0k >20.00| 600.0 k >0.70

77.0 >2000| 7.7 k >20.00| 770.0 k >0.60

1000 >20.00 | 100k >20.00] 10 M >0.50

1300 >20.00 | 130k >2000] 13 M >0.40

170.0 >20.00 17.0 k >20.00 1.7 M >0.30

2200 >2000| 220k >1900] 20M >0.30

280.0 >20.00 | 28.0 k >15.00

360.0 >20.00 | 36.0 k >12.00

260.0 >20.00 | 46.0 k > 9.00

600.0 >20.00 | 60.0 k > 7.00

7700 >2000| 770k 569

Fig. 6-4-7 Result (Numeric) Screen




6.4 Jitter Tolerance (ITU-T G.958) Measurement Example (3/3)
(Measurement with errors specified)

—

)

Furthermore, the tolerance result can be checked using the following screen.

itter tolerance result(Qaphic)

Input
Jitter
Amplitude

(Ulpp)

A2

Reference Standard

fo

Frequency (Hz)

Figure 6.3/G.958 Jitter Tolerance Mask

Mask- pattern
Apl . pat
(Up-p) .
Bt rate 2488 M Sart 99-05-05 05: 55: 55
o
10 A
1 N
NG
oAb '
0.01 :
. 001 X X X X X X X X
0.00 10 100 1k 10k 100k M  10M
Freq. (Hz)
Fig. 6-4-8 Result (Graphic) Screen
ITU-T G.958
STM level (Type) | ft(kHz) | fo(kHz) | A1(Ulp-p) | A2(Ulp-p)
STM-1 (A) 65 6.5 0.15 1.5
Slope = -20 dB/dec STM-1 (B) 12 1.2 0.15 1.5
STM-4 (A) 250 25 0.15 1.5
i STM-4 (B) 12 1.2 0.15 15
f: STM-16 (A) | 1000 | 100 0.15 1.5
T
STM-16 (B) 12 1.2 0.15 15

Table 2/G.958 Jitter Tolerance Parameters
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—

e Connection

i H§©XE{ E'}

6.5 Jitter Transfer (ITU-T G.958) Measurement Example (1/4)

Jitter transfer measurement by using the selective method. \
The connection is as follows:
ME3620A Transmitter Optical ME3620A Receiver
= @ g e e Qe ;
N dB 4B 4@ U [N H
NUW 1 =X Q PE
3.0 -
@@@@‘:'(@—‘ ﬁlo Calibration -3dBm to SdBm ?/@(@(@ l:l' @ l:ﬁ%ls
o[@6lo [6 6] |:| ‘L/@@@ 1
" P 5 (O ——r— e @
~~ ~~
Local Signal
Tracking

Fig. 6-5-1 Cable Connection

Note: 1. Make sure that the optical input/output power of the equipment matches that of the
transmitter/receiver.

2. Set the jitter amplitude for the measurement below the jitter tolerance value for the
measured equipment. If the setting value is over the jitter tolerance value, the
measurement cannot be performed correctly.

3. The selective method of jitter transfer measurement is possible only with type C or
D.

e Setting < The setting of the transmitter is as follows:
» Sets the tracking control of the system condition to "ON".
Systemcondition .

Sandard : 9H Dat a& i ne_adj ust
Tracki ng
Gntrol : AN

Fig. 6-5-2 Transmitter Setting

e Sets the jitter to "ON".

Measur enent_condi ti on

Bt rate, Mltiplexing structure
Bt rate:2488 M Type: S+ I nternal

Scranbl e: ON

Lhi t - MC3
For nat :Bul k

Jitter: N

#01

Fig. 6-5-3 Transmitter Setting

> The setting of the receiver is as follows:
» Sets the transmitter address.

» Sets the tracking control of the system condition to "ON".

.

Sandard : SH Dat a& i ne_adj ust
Tracki ng .
Qontrol : AN Transmitter address: 30

Fig. 6-5-4 Receiver Setting




—

6.5 Jitter Transfer (ITU-T G.958) Measurement Example (2/4)
Jitter transfer measurement by using the selective method.

)

the MEO301A main frame.

displayed, verify the following conditions :
<> Option 01 : not installed

address.
* GP-IB cable is connected correctly.

<> Option 01 : installed

* RS-232C cable is connected correctly.

Note: 1. This setting cannot use the same address as GP-IB 1.
2. This setting cannot be used when the option 01 (RS-232C interface) is installed in

3. When the Tracking Control cannot be set to "ON" because the error message is

» Transmitter address setting of receiver must be same as transmitter GP-IB

* The interface condition between transmitter and receiver must match.

Measur enent_condi ti on

Sets the optical band width to "Wide".
Sets the mode of jitter condition to "Jitter transfer".
Sets the transfer meas. method of jitter condition to "Selective".
Sets the transfer meas. type of jitter condition to "Calibration".

| Optica Sitter
g Band vidth  :Wde e
start/stop
Jitter condition
Mode Jitter transfer
\ Transfer neas. nethod: Sel ective
Transfer neas. type :Galibration
\ Range :2u
Ref gr ence cl ock ol ntgrﬁaj
DOsplay rate : Fast
Fig. 6-5-5 Receiver Setting
 Sets the jitter transfer table.
Jitter transfer table . __ _Jditter transfer table
Bt rate: 2488 M Defaul t-set  Print-out
m%e . 2u Pp
Nuniber of tabl e: 14
No| H Up-p N H Upp [N H Upp [N HZ Up-p
11 10.0 1.500119( 20.0 MO. 150|137 20.0 MO. 15055 20.0 MO. 150
2|1 50.0 1.500{20] 20.0 MO0.150|38| 20.0 MO0.150|56| 20.0 MO. 150
3(100.0 1.500{21] 20.0 MO0.150|39| 20.0 MO0.150|57| 20.0 MO. 150
\ 4(500.0 1.500{22| 20.0 MO0.150(40| 20.0 MO0. 150|58( 20.0 MO. 150
\ 5] 1.0 k 1.500]23| 20.0 MO0.150]41| 20.0 MO0.150|59| 20.0 MO. 150
6| 10.0 k 1.499]|24| 20.0 MO0.150(42| 20.0 MO0.150|60| 20.0 MO. 150
| 7] 68.0 k 1.499]|25| 20.0 MO.150(43| 20.0 MO0.150|61| 20.0 MO. 150
| 81100.0 k 1.500]|26| 20.0 MO.150]44| 20.0 MO0.150|62| 20.0 MO0. 150
| 91160.0 k 0.938|27] 20.0 MO0.150]45| 20.0 MO0. 150|63| 20.0 MO. 150
| 10|250. 0 k 0.599]|28| 20.0 MO0.150|46( 20.0 MO. 150 20.0 MO. 150
111390.0 k 0.384]29| 20.0 MO0. 15047 20.0 MO0.150(65| 20.0 MO. 150
| 121620.0 k 0.242|30 20.0 MO0.150]48( 20.0 MO0.150|66| 20.0 MO. 150
| 131 1.0 MO0.149]31| 20.0 MO0.150|49( 20.0 MO0.15067| 20.0 MO. 150
141 1.6 MO0.149]32| 20.0 MO0.150|50( 20.0 MO0.15068| 20.0 MO. 150
151 5.0 MO0.150]33| 20.0 MO0.150|51( 20.0 MO0.150|69| 20.0 MO. 150
‘| 16] 10.0 MO0.150f34| 20.0 MO0.150(52| 20.0 MO0.150|70| 20.0 MO. 150
v| 17| 15.0 MO0. 15035 20.0 MO. 150|153 20.0 MO0.150|71| 20.0 MO. 150
] 18] 20.0 M0. 150§36] 20.0 MO. 150 20.0 M0.150|72| 20.0 MO. 150
Fig. 6-5-6 Jitter Transfer Table Setting




6.5 Jitter Transfer (ITU-T G.958) Measurement Example (3/4)
Jitter transfer measurement by using the selective method.

e Measurement Performs the jitter transfer measurement according to the following procedure by
pressing the function key of jitter transfer start/stop.

(Measurement start )

‘ Performs "Calibration" measurement of jitter

Performs "Calibration" ) ! :
transfer without the device being measured.

measurement of jitter transfer

>

Performs "Measurement" Performs "Measurement" measurement of jitter
measurement of jitter transfer transfer in connection with the device being
measured.

Repeat measurement ?

no

(Measurement end )

Note: The minimum jitter frequency is restricted as follows:

i Minimum Jitter Frequency
Bit Rate 20Ul Range 2Ul Range
52Mb/s 5Hz 20Hz
156Mb/s 5Hz 20Hz
622Mb/s 5Hz 20Hz

2488Mb/s 10Hz 100Hz

Such transmitted and received jitter can be monitored by the following screen.

.

[Jitter nonitor di spIaY ]
Trans. Freq.(ktf( Aml.(Up-p) Recv. Anpl. Lhit:Up-p
6.0 1. 499 1. 498

S| Table 120
A arm Od ock | oss ORef. clock | oss [Cihl ock

Fig. 6-5-7 Monitor Screen

Note: When the dynamic measuring range is required at the modulation frequency (fm)<
1kHz, perform the measurement procedure described in Section 6.6.




6.5 Jitter Transfer (ITU-T G.958) Measurement Example (4/4)
Jitter transfer measurement by using the selective method.

The transfer result can be checked using the following screen.

jtter transier result(Nmeric) Jitter transfer result(Nineric)

Display start: 1 Print-out Data-clear
Bt rate 2488 M Sart 99-05-05 05:55:55 Sel ective
NO[ Iransmiter Recel ver Transt er(dB)
()  (Up-p) | (Up-p) [ Mas. | GiI. [Mas.-Gl
1 10.0 1.500 | 0.30900f 13. 72 |- 1’% %7 0.11
2| 50.0 1.500| 0.80260|- 5.43 - 3.97( - 1.46
3] 100. 0 1.500| 0.86940|- 4.73 |- 1.43| - 3.30
41500. 0 1.500 | 0.24480([-15.74 | 0.16| -15.90
5 1.0k 1.500]| 0.07456|-26.07 |- 0.30( -25.77
6| 10.0 k 1.499( 0.00083}-65.13 |- 0.69( -64.44
7] 68.0 k 1.499( 0.00030}-73.97 |- 0.74| -73.23
8/100.0 k 1.500 [ 0.00032}-73.41 |- 0O.75( -72.66
9160.0 k  0.938| 0.00103[-59.18 |- 0.79| -58.39
10{250.0 k  0.599| 0.00064(-59.42 |- 0.85| -58.57
111390.0 k  0.384( 0.00068}-55.03 [ 1.14| -53.89
12/620.0 k  0.242 0.00035|-56. 79| 1.67| -55 12
13 1.0M 0.149( 0.00034|-52.83| 2 15 %%
14 1.6 M 0.149( 0.00036|-52. 33| 2.01{ -
Fig. 6-5-8 Result (Numeric) Screen
jtter transfer result(Gapic) Jitter transfer result (G aphic)
Scal e Mask- pat t ern

Gin
(dB) Bt rate 2483M Sart 99-05-05 05:55:55 Sel ective
20

B S [T T T (I R SR PR N T I N

S O U R R I

-0

0

-
A

_40 L L i . i - L

IR R R R R

R0 IR I I I 1 s ve R R NS

IS AR IO YO B SR B B O B

10 100 1k 10k 100k 1M 10M
Freq. (H)

-60

-80

Fig. 6-5-9 Result (Graphic) Screen

Reference Standard ITU-T G.958

Jitter Gain Table-1/G.958 Jitter Transfer Parameters
A ST™ level (Type) | fc (kHZ) | P (dB)

STM-1(A) | 130 0.1

Slope = -20 dB/dec STM-1 (B) 30 0.1

STM-4(A) | 500 0.1

STM-4 (B) 30 0.1
B Frequency STM-16 (A) | 2000 0.1

fc
STM-16 (B) 30 0.1

Figure 6.2/G.958 Jitter Transfer




Note:

6.6 Jitter Transfer (ITU-T G.958) Measurement Example (1/4)

( Jitter transfer measurement using a network analyzer. )

e Connection The connection is as follows:

ME3620A Transmitter Optical ME3620A Receiver

repeater
STM-16 ’.A p

m@@@ 0 g pEN el @,m @U‘H@
N L | M

seCe [CH@D) = a@c N (@)

o [T H = -
< @@@@I:I% GE%'G Calibration -3dBm to -8dBm | 7/ ©60 — )‘» l:l@@ °
28| slgels @@ﬂ@ ISk @/@@@ =Sk

~~J ~J

MS3401A Network Analyzer

\

\ >
Modulation Demodulation
sensitivity l:l sensitivity
2UIp-p/1Vp-p E 1Vp-p/2Ulp-p
MN2402A
Jitter transfer equalizer . \_ﬂ_ﬂ_ﬂ_ﬂ_’
— P Cl) [} T
d
y dB
LE/:O/ Modulated Signal Demodulated Signal

Fig. 6-6-1 Cable Connection

1. Make sure that the optical input/output power of the equipment matches that of the
transmitter/receiver.

2. The MN2402A has an adapter that applies a jitter modulation amount that matches
the jitter tolerance mask for the network analyzer's output signal level (Sweeping
at a constant level)

e Setting < The setting of the transmitter is as follows:

e Sets the jitter to "ON".
e Sets the mode of jitter condition to "External”.

Measur enent condi tion

< lJditter add|t|on
Mbde :External

Range 2Up-p

Fig. 6-6-2 Transmitter Setting




6.6 Jitter Transfer (ITU-T G.958) Measurement Example (2/4)
Jitter transfer measurement using a network analyzer.

2 )

< The setting of the receiver is as follows:
» Sets the optical band width to "Wide".
» Sets the mode of jitter condition to "Amplitude”.

Measur enent _condi tion

pti cal
Band wi dth :Wde

Jitter condition

Mbde s Anpli tude
Range 2U
Refgrence cl ock Intg;ﬁaj
Internal filter cOFF
External filter OF
Osplay rate : Fast

Fig. 6-6-3 Receiver Setting

e Measurement Performs the jitter transfer measurement according to the following procedure.

(Measurement start )

Y

Performs "Calibration"
measurement of jitter transfer

>Y

Performs "Measurement"
measurement of jitter transfer

‘ Performs "Calibration" measurement of jitter
transfer without the device being measured.

Performs "Measurement" measurement of jitter
transfer in connection with the device being
measured.

Repeat measurement ?

no

(Measurement end )

Note: The minimum jitter frequency is restricted as follows:

) Minimum Jitter Frequency
Bit Rate 20Ul Range | 2Ul Range
52Mb/s 5Hz 20Hz
156Mb/s 5Hz 20Hz
622Mb/s 5Hz 20Hz
2488Mb/s 10Hz 100Hz




6.6 Jitter Transfer (ITU-T G.958) Measurement Example (3/4)
Jitter transfer measurement using a network analyzer. \

The transmitted jitter can be monitored by the following screen.

Measur enent _condi ti on

““|Jditter nonitor displa

e Fign) A (g

Fig. 6-6-4 Transmitter Monitor

The received jitter can be monitored by the following screen.

Measurenent condition B
Jitter nonitor display
Recv. Ampl. Unit:Up-p

Max. anpl. -=iTo-T-- Ul p-p
Alarm [Jd ock loss [JRef. clock Ioss [Junl ock

Fig. 6-6-5 Receiver Monitor

The measured result will be obtained as shown below.

BN | . 387 43kHz
-28.12dE led48 -53.3948

SWT:
239s

[RG:
BdBm

RBU 1%
3Hz

W uBl
|9Hz

DRG:
49B8ms

-l -

S 7Sa

START ! 19H= STOP (39MHz

Fig. 6-6-6 Measured Result




6.6 Jitter Transfer (ITU-T G.958) Measurement Example (4/4)
( Jitter transfer measurement using a network analyzer. \

Reference Standard ITU-T G.958

Jitter Gain Table-1/G.958 Jitter Transfer Parameters

A STM level (Type) | fc (kHz) | P (dB)

STM-1(A) | 130 0.1

Slope =-20 dB/dec
STM-1 (B) 30 0.1

STM-4(A) | 500 0.1

STM-4 (B) 30 0.1
P = Frequency STM-16 (A) | 2000 0.1
STM-16 (B) 30 0.1
Figure 6.2/G.958 Jitter Transfer
- J
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7. Jitter Measurement Guide for MP1550A/B

7.1
7.2
7.3
7.4
7.5
7.6
1.7
7.8
7.9

Jitter Generation (ITU-T G.958 ) Measurement Example

Output Jitter (ITU-T G.825 ) Measurement Example for SDH Interface
Output Jitter (ITU-T G.823 ) Measurement Example for PDH Interface
Jitter Tolerance (ITU-T G.958 ) Measurement Example for SDH Interface
Jitter Tolerance (ITU-T G.823 ) Measurement Example for PDH Interface
Jitter Transfer (ITU-T G.958 ) Measurement Example for SDH Interface
Jitter Transfer (ITU-T G.823) Measurement Example for PDH Interface
Combined Jitter (ITU-T G.783 ) Measurement Example

Mapping Jitter (ITU-T G.783 ) Measurement Example
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7.1 Jitter Generation (ITU-T G.958 ) Measurement Example (1/2)
e )

e Connection The connection is as follows:

MP1550A/B PDH/SDH Analyzer
(With Option 07 or 08 )
(Interface Unit : MPO109A or MPO110A)

Network

Equipment

O

g‘ g e ﬂ =]

ol 0 ece Oooo LO g m/j]
STM-4 STM-4
Optical Optical
|

Fig. 7-1-1 Cable Connection

Note: Make sure that the optical input/output power of the equipment matches that of the
transmitter/receiver.

e Settings < The setting of Setup:Mapping is as follows:
» Sets the Bit rate to "622M".
» Sets the Ref. input to "Internal".

Set up [ Mappi ng [ Tx&RX] Tine 10: 10: 38 04/ Cct/99
‘ Measuring node [ Qut-of-service ]
Bt rate [ 622M ]
Mappi ng [ STMI- AUG AA- G- 139M Async. ) ]
MUX' DEMUX [ aF ]
Frane [ aF 1
2Msetting Jitter setting
2Mh 30ch Md. source I nternal
G4 aF Ref. i nput Internal
Sgnalling aF Vénder setting
Interface Uhbal anced Ref. input [ a ock ]
d ock [ I nternal ]
Per f or nance [ aF ]
G aph resol ution[ 15mn ]

Fig. 7-1-2 The Setting of Setup:Mapping
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7.1 Jitter Generation (ITU-T G.958 ) Measurement Example (2/2)
—

< The setting of Test Menu:Manual/Jitter is as follows:
» Sets the Tx Jitter to "OFF".
e Sets the Rx Range to "2UI".
e Sets the Filter to "HP".
e Sets the Meas. coupled to "OFF".

[ Mappi ng [ TXERX Qit-of-service Tine 10:10:38 04/ G:t/99 |
‘Tx&R( STM4- AUGHL- A~ VCA- T39M Async. )
Test nenu_ | Nanual mJitter
Tx
Jitter [ aF ]
R
Meas. select [ Jitter ]
Range [ 2u ]
Filter [ H ] 12
Ht threshold [ 1.00 ] Uop
Meas. coupled [ CF ]
Meas. interval[ 0.5 ] sec

Fig. 7-1-3 The Setting of Test Menu:Manual/Jitter

> The setting of Result:Jitter/Wander is as follows:
» Sets the Unit to "RMS".

e Measurement <> The measured result is displayed in the following screen:

[ Mappi ng [ TXERX Qit-of-service  Tine 10:10:38 04/ &:t/99 |
‘Tx&R( STM4- AUGHL- A VA= T39M Async. )

sul t [ Jitter/Vénder

[ RS ]

Sart  10-10:38 04 /799 | ]
[ Last ]

Uhi t O spl ay data

Tx Jitter

aF

R Jitter

0. (DS urns

Jitter

R&

Fig.7-1-4 Result:Jitter/Wander Screen

Reference Standard ITU-T G.958

Jitter Generation: <0.01 Ulrms

)
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7.2 Output Jitter (ITU-T G.825 ) Measurement Example (1/3)

(for SDH interface)

B

e Connection The connection is as follows:

MP1550A/B PDH/SDH Analyzer
(With Option 07 or 08)
Network (Interface Unit : MPO109A or MP0110A)
Equipment

O
=]

0 | FEE

O 000 O o000 @) ?

STM-4
Optical

0 [eo

Fig. 7-2-1 Cable Connection

Note: Make sure that the optical output power of the equipment matches that of the input
power range of the receiver.

e Settings < The setting of Setup:Mapping is as follows:
» Sets the Bit rate to "622M".
» Sets the Ref. input to "Internal".

Setup [ Mappi ng [ Tx&R] Tine 10:10:38 04/ G&ct/99
‘ Measuring node [ Qut-of-service ]
Bt rate [ 622M ]
Mppi ng [ STMI- AUG ALA- VGA- 139M Async. ) ]
MUY/ DEMUX [ oF ]
Frame [ aF ]
2Msetting Jitter setting
2Mh 30ch Md. source Internal
G4 aF Ref. i nput I nternal
Sgnal ling aF Vénder setting
Interface Uhbal anced Ref. input [ a ock ]
a ock [ Internal ]
Per f or nance [ aF ]
G aph resol ution[ 15m n ]

Fig. 7-2-2 The Setting of Setup:Mapping
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7.2 Output Jitter (ITU-T G.825 ) Measurement Example (2/3)
(for SDH interface)

<> The setting of Test menu:Manual/Jitter is as follows:
e Sets the Rx Range to "2UI".
» Sets the Filter to "HP1+LP" or "HP2+LP".
e Sets the Meas. coupled to "ON".

pi Ng [ TXERX Qit-of-service Tine 10:10:38 04/ Qct/99 |
TXERX STM 4- ALGHI- A VOI- T39M ASynic. )

Test nenu | Manual mJitter
Tx

Jitter [ aF ]
Rx

Meas. select [ Jitter ]

Range [ 2u ]

Filter [ HP1+LP ]500-1.3M

Ht threshold [ 1.00 ] Uop

Meas. coupled [ QN ]

Fig. 7-2-3 The Setting of Test Menu:Manual/Jitter

< The setting of test menu:Manual is as follows:
e Sets the Mode to "Repeat 60 sec".

pi Ng [ TXERX Qut-of-service  Tine 10:10:38 04/ ct/99 |
TXERX STM 4~ ALUGHI- AUl VOI- T39M ASyc. )

Test nenu | Manual OJitter

Test patt [PRBS23 |
[MEAS]
[ Bl ]J[Snge]

Aarm
Error

KL Bt1-4

No request
Bt58

0000]
0001] Vérki ng #1
KL Bit1-4 [ 0001 Vérki ng #1
Bt5-8 [1[1N [000]

PIR  AU[O0L10 10][ O]

Mode [Repeat ] [60] [sec ]
PRGstart [GFH

Fig. 7-2-4 The Setting of Test Menu:Manual

< The setting of Result:Jitter/Wander is as follows:
e Sets the Unit to "Peak".
e Sets the Display data to "Last".

B
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7.2 Output Jitter (ITU-T G.825 ) Measurement Example (3/3)

(for SDH interface)

B

e Measurement <> The measurement is started by the pressing start/stop key.
e The measured result is displayed by the following screen:

pi Ng [ TXERX Qut-of-service Tine 10:10: 38 04/ &t/99 |
TXERX STV 4- AUGH- A~ VCA- T39M Async. ) ‘

sul't [ Jitter/Vénder Sart 10:10:38 04/ 799 | ]
Lhit [ Peak ] DOsplay data [ Last ]
Tx Jitter R Jitter
Jitter aF Peak- Peak 0.070 up
+Peak 0.035 u+
-Peak 0.035 u-p

Fig. 7-2-5 Result:Jitter/Wander Screen

Reference Standard ITU-T G.825

Table-1/G.825 SDH Network Interface Output Jitter Specification Parameters

STM Level Bandpass filter Bandpass filter
cut-off f1-f4 cut-off f3-f4
STM-1 500Hz < pass < 1.3MHz | 65kHz < pass < 1.3MHz
STM-4 1kHz < pass < 5MHz 250kHz < pass < 5MHz
Output Jitter <1.5Ulpp <0.15Ulpp
\. J

70



This page intentionally blank.

71



(for PDH interface)

e Connection The connection is as follows:

MP1550A/B PDH/SDH Analyzer
(With Option 07 or 08)

Network
Equipment
O
= gl B
1 : 0 |
ol O eoo f”u 0O 0
139Mbl/s
I

Fig. 7-3-1 Cable Connection

e Settings < The setting of Setup:Mapping is as follows:
» Sets the Bit rate to "139M".
» Sets the Ref. input to "Internal”.

Setup [ Mappi ng [Tx8RK] Tine 10:10: 38 04/ Gt/ 99
‘ Measuring node [ Qut-of-service ]
Bt rate [ 139M ]
MU' DEMUX [ aF ]
Frane [ aF ]
2Msetting Jitter setting
2Mth 30ch Md. source I nternal
RG4 aF Ref. input I nternal
Sgnal ling aF Vénder setting
Interface Uhbal anced Ref. input [ a ock ]
d ock [ I nternal ]
Moni tor node [ aF ]
Per f or nance [ aF ]
G aph resol ution[ 15nn ]

Fig. 7-3-2 The Setting of Setup:Mapping

<> The setting of Test menu:Manual/Jitter is as follows:
» Sets the Rx Range to "2UI".
e Sets the Filter to "HP1+LP" or "HP2+LP".
e Sets the Meas. coupled to "ON".

i ng [ TxERX Qut-of-service Tine 10:10:38 04/ Cct/99 |
X8R 139M
Test nenu | Vanual mJitter
Tx

Jitter [ aF 1
Rx

Meas. select [ Jitter ]

Range [ 2uU ]

Filter [ HPLHLP ]200-3.5M

Ht threshold [ 1.00 ] Uop

Meas. coupled [ ON ]

Fig. 7-3-3 The Setting of Test Menu:Manual/Jitter

7.3 Output Jitter (ITU-T G.823 ) Measurement Example (1/2)

)
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7.3 Output Jitter (ITU-T G.823 ) Measurement Example (2/2)

(for PDH interface)

> The setting of Test menu:Manual is as follows:
e Sets the Mode to " Repeat 60 sec".

pi ng I
XERX 130M

Test nenu_ |

Tx&RX Qit-of-service  Tine 10:10:38 04/ &:t/99 |

Nanual
Test patt [PRBS23 ]
[MAS]

[ BL ][Sngle]

OJitter

Aarm

Eror

Mde [Repeat ] [60][sec ]
PRGstart [GF]

Fig. 7-3-4 The Setting of Test Menu :Manual

< The setting of Result:Jitter/Wander is as follows:
» Sets the Unit to "Peak".
e Sets the Display data to "Last".

e Measurement <> The measurement is started by pressing the start/stop key.
e The measured result is displayed in the following screen:

[ Mappi ng [ TXERX Qut - of -servi ce

Tine 10: 10 38 04/ t/99 |
‘ TXERK STM 4~ ALGHL- AU VO T39M Async. )

sul't [ Jitter/Vénder Sart  10-10:38 O/ CCt/99 | ]

Uhi t [ Peak ] Dsplay data [ Last ]
Tx Jitter R Jitter
Jitter aF Peak- Peak 0.025 up
+Peak 0.012 u+
- Peak 0 013 u-p

Fig. 7-3-5 Result:Jitter/Wander Screen

ITU-T G.823

Table-1/G.823 Maximum permissible jitter at a hierarchical interface

Reference Standard

Digit rate( kbit/s) Bandpass filter Bandpass filter
Output Jitter cut-off f1-f4 cut-off f3-f4
18kHz < < 100kH
2048 20Hz < pass < 100kHz Z < pass g
(700Hz)
<1.5Ulpp
<0.2Ulpp
3kHz < < 400kH
8448 20Hz < pass < 400kHz Z < pass g
(80kHz)
<1.5Ulpp
<0.2Ulpp
34 368 100Hz < pass < 800kHz 10kHz < pass < 800kHz
<1.5Ulpp <0.15Ulpp
139 264 200Hz < pass < 3.5MHz | 10kHz < pass < 3.5MHz
<1.5Ulpp <0.075Ulpp

* The frequency values shown

in parenthesis only apply to certain national interfaces. J

B
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e Connection

e Settings

(for SDH interface)

The connection is as follows:

MP1550A/B PDH/SDH Analyzer
(With Option 06, MP0104A/B, MP0106B, MP0O109A or MPO110A)

7.4 Jitter Tolerance (ITU-T G.958) Measurement Example (1/2)

Network
L ) Equipment
sl s &
5 0
: =
(o 00 )@ O i Optical Attenetor I:l
a4 STM-1,4 STM-1,4
Optical Optical
dB |—»
b 4

Sets optical input level to 1dB
higer than that of error
occurence

Fig. 7-4-1 Cable Connection

< The setting of Setup:Mapping is as follows:

* Sets the Bit rate to "622M".
» Sets the Mod. source to "Internal”.

Setup [ Mappi ng [Tx&R(] Tine_10: 10: 38 04/ Gct/99
‘ Measuring node [ Qut-of-service ]
Bt rate [ 622M ]
Mappi ng [ STMI- AUG AL- \CA- 139M Async. )
MUX/ DEMUX [ aF 1
Frane [ aF ]
2Msetting Jitter setting
2Mh 30ch Md. source I nternal
RG4 aF Ref. input Internal
Sgnalling aF Wnder setting
Interface Lhbal anced Ref. input [ d ock
d ock [ Internal 1
Per f or mance [ aF 1
G aph resol ution[ 15nmn ]

1

Fig. 7-4-2 The Setting of Setup:Mapping

» Sets the Bit rate to "622M".
» Sets the Tolerance table.
» Sets the Mask table.

<> The setting of Setup:Jitter tolerance is as follows:

Setup [ Jitter tolerance

Tine 10: 10: 38 04/ &t/ 99

Bt rate [ 622M ]
Tol erance table [G 958 Type Al
No| Freq. (Hz) [No] Freq. (Hz)
1 100 54, 000

COONOUAWN
INO W W

IN]

8

&

&

S

=

Mask tabl e [G 958 Type A
Upp
Freu,(l-z)2 pp 104

u
25, 000 1.500 14
250, 000 0. 150

0. 150 0.1

0w

5, 000, 000
0.01
1

100 10k

M

Fig. 7-4-3 The Setting of Setup:Jitter tolerance

B—
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7.4 Jitter Tolerance (ITU-T G.958 ) Measurement Example (2/2)

(for SDH interface)

<> The setting of Test menu:Jitter tolerance is as follows:
e Sets the Tolerance table.
e Sets the Mask table.

pi ng [ TXERX Qut-of-service  Tine 10:10:38 04/ xt/99 |
TXERX STMI- AUGHI- AU VOI- T39M ASynic. )

Test nenu_ [Jitter tol erance
Tol erance table [G958 Type Al
Mask tabl e [G 958 Type A

Pree < art> key.

—

Fig. 7-4-4 The Setting of Test Menu:Jitter Tolerance

e Measurement <> The measurement is started by pressing the "start/stop" key.
* The tolerance result can be checked using the following screen.

pi Ng [ TXERX Qut-of-service Tine 10:10:38 04/ Ot/ 99 |
TX&RX STMiI- AUGHL- AA- VCA- T39M Async. )

Anal yze [Jitter tol erance
Upp

0.1+
0.01 T T T T T T T
1 10 100 1k 10k 100k M H
Resul t [Jitter tolerance Sart 10:05:38 04/ Gt/ 95
No[ Freq. (Hz) [Tol'erance(U pp) [No| Freq. (Hz) [Tol erance(U pp)
| 100 >20.00 O 11 54,000 >9.35 O
2| 200 >20.00 O 12 79, 000 >6.39 O
3 >20.00 O 13 120, 000 >4.21 O
4 790 >20.00 O 14 170, 000 >2.97 O
5 1,600 >20.00 O 15 250, 000 >202 O
6 3,200 >20.00 O |[16| 460, 000 >2.000 O
7| 6, 300 >20.00 O 17 830, 000 >1.460 O
8 13, 000 >20.00 O 18| 1,500, 000 >0.807 O
9 25,000 >20.00 O 19| 2, 700, 000 >0.448 O
10 37,000 >13.65 O  |[20] 5, 000, 000 >0.242 O

Fig. 7-4-5 Analyze & Result:Jitter Tolerance Screen

Reference Standard ITU-T G.958

—

Table 2/G.958 Jitter tolerance parameters
{JTtFt)g: h2 Slope = 20 dB/dec | ST™™ level ft fo Al A2
Amplitude (Type) (kHz) | (kHz) | (Ulp-p) | (Ulp-p)
(Ulpp) i STM-1 (A) 65 6.5 0.15 15
STM-1 (B) 12 1.2 0.15 15
flo flt STM-4 (A) 250 25 0.15 15
Frequency (Hz) STM-4 (B) 12 1.2 0.15 15

Fig 6.3/G.958 Jitter tolerance mask

75



—

e Connection

e Settings

7.5 Jitter Tolerance (ITU-T G.823) Measurement Example (1/2)

(for PDH interface)

The connection is as follows:

MP1550A/B PDH/SDH Analyzer(
With Option 06)

Multiplexer
| CR) [}
Sle ™ — =]
R
: — |:|
Df—i—Jl SNCHUS 139Mb/S
o= STM-1,4
Optical
139Mb/s
Fig. 7-5-1 Cable Connection
< The setting of Setup:Mapping is as follows:
» Sets the Bit rate to "139M".
» Sets the Mod. source to "Internal.
Setup [ Mappi ng [ Tx&R(] Tine 10: 10: 38 04/ &ct/ 99
‘ Measuring node [ Qut-of-service ]
Bt rate [ 139M ]
MUX/ DEMUX [ aF 1
Frane [ a+ 1
2Msetting Jitter setting
2Mh 30ch . source I nternal
R4 [ aF ] Ref . i nput I nternal
Sgnal ling aF Vénder setting
Interface Lhbal anced Ref. input [ ad ock ]
d ock [ Internal ]
Moni tor node [ a+ 1
Per f or nance [ F 1
G aph resol ution[ 15mn ]

Fig. 7-5-2 The Setting of Setup:Mapping

< The setting of Setup: Jitter tolerance is as follows:
e Sets the Bit rate to "139M".
e Sets the Tolerance table.
e Sets the Mask table.

Setup [ Jitter tolerance Tine 10: 10: 38 04/ &t/ 99
Bt rate [ 13M ]
Tolerance table [ G823 ]
N[ Freq. (He) (N[ Freq. (Hz)
1 200 [[11] 10, 000
2 320 |12] 19, 000
3 500 |13 37,000
4 730 |14 70, 000
5 1,100 |15] 140, 000
6 1,500 |16 260, 000
7 2,200 (17| 500, 000
8 3,300 |18] 950, 000
9 4,700 ||19| 1,800, 000
10 6,900 |[20] 3, 500, 000
Mask tabl e [ G823 ]
Upp
Freq. (H) Upp 104
A 2 1. 500 A B
B| 500 1.500 14
C| 10, 000 0.075 D
D| 3,500,000 | 0.075 0.1
0.01 T
100 10k IMH

Fig. 7-5-3 The Setting of Setup:Jitter Tolerance

—
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(for PDH interface)

< The setting of Test menu:Jitter tolerance is as follows:

¢ Sets the Tolerance table.
* Sets the Mask table.

pi Ng [ TXERX Qut-of-service  Tine 10:10:38 04/ Cct/99 |
X8R 139M
est nenu_ [Jitter tolerance
Tol erance table [ G823 ]
Mask tabl e [ G823 ]

Pree <Sart> key.

—

Fig. 7-5-4 The Setting of Test Menu:Jitter Tolerance

7.5 Jitter Tolerance (ITU-T G.823 ) Measurement Example (2/2)

e Measurement <> The measurement is started by pressing the "start/stop" key.
e The tolerance result can be checked using the following screen.

Peak-to-peak jitter
amplitude (log scale)

Reference Standard

[Mappi ng [ TXERX Qut-of-service Tine 10:10:38 04/ Qxt/99 |
‘TX&R( 139M
Anal yze [Jitter tolerance
Upp
10 +
14
0.1+
0.01 T T T T T T T
1 10 100 1k 10k 100k M H
Resul t [Jitter tolerance Sart 10:05:38 04/ &t/ 95
No[ Freq. (Fz) ol erance(U pp) [No[ Freq. (Hz) [Tol erance(U pp)
1] 200 >20.00 O 11 54, 000 >10.10 O
2| 320 >20.00 O 12 79, 000 >532 O
3| 500 >20.00 O 13 120, 000 >2.73 O
4 730 >20.00 O 14 170, 000 >2.000 O
5 1,100 >20.00 O 15 250, 000 >2.000 O
6/ 1,500 >20.00 O 16 460, 000 >2.000 O
7] 2, 200 >20.00 O 17 830, 000 >2.000 O
8 3,300 >20.00 O 18| 1,500, 000 1.753 O
9 4,700 >20.00 O 19| 2,700, 000 1.101 O
10 6, 900 >14.64 O 20| 5, 000, 000 >0.577 O

Fig. 7-5-5 Analyze & Result:Jitter Tolerance Screen

ITU-T G.823

—

Table 2/G.823 Parameter values for input
Alt - , jitter tolerance
l Slope = 20 dB/decade Digit Al A2 f1 f2 f3 f4
i . rate(kbit/s) | (Ulp-p) | (Ulp-p) (Hz) (Hz) (Hz) (Hz)
A2T I . . 2048 15 0.2 20 ZAK| 18K ok
' : ' ' (93) (700)
' ' ' 400 3k
f1 f2 3 f4 8448 15 0.2 20 | om0 | o | 2%
Jitter frequency (log scale)
34 368 15 015 | 100 1k 10k | 800k
Fig 3/G.823 Lower limit of maximum 139264 | 15 | 0075 ] 200 | 500 | 10k | 35M

tolerable input jitter

s
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e Connection The connection is as follows:

7.6 Jitter Transfer (ITU-T G.958) Measurement Example (1/3)
(for SDH interface)

MP1550A/B PDH/SDH Analyzer
(With Option 06, 07 or 08 )
(Interface Unit : MPO109A or MPO110A)

Network
e o Equipment
g‘ S

S =)

=

5[0 w0 0000 J[ Q I:l
[ STM-1 STM-1
Optical Optical

.
Calibration

Fig. 7-6-1 Cable Connection

Note:

1. Make sure that the optical input/output power of the equipment matches that of the
transmitter/receiver.

2. Set the jitter amplitude for the measurement below the jitter tolerance value for the
measured equipment. If the setting value is over the jitter tolerance value, the
measurement cannot be performed correctly.

e Settings

< The setting of Setup:Mapping is as follows:
» Sets the Bit rate to "156M".
» Sets the Mod. source to "Internal”.
» Sets the Ref. input to "Internal”.

Setup [ Nappi ng [Tx&R] Tine 10: 10: 38 04/ &¢t/99
‘ Measuring node [ Qut-of-service ]
Bt rate [ 156M ]
Mappi ng [ STMI- AUG AUA- VGA- 139M Async. ) ]
MUY/ DEMUX [ aF ]
Frane [ aF ]
2Msetting Jitter setting
2Mh 30ch Md. source I nternal
ARG 4 aF Ref. input Internal
Sgnal ling aF Vénder setting
Interface Lhbal anced Ref. input [ a ock ]
a ock [ Internal ]
Per f or mance [ aF ]
G aph resol ution[ 15nn ]

Fig. 7-6-2 The Setting of Setup:Mapping
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7.6 Jitter Transfer (ITU-T G.958 ) Measurement Example (2/3)
(for SDH interface)

< The setting of Setup:Jitter transfer is as follows:
e Sets the Bit rate to "156M".
e Sets the Transfer table.
e Sets the Mask table.

Setup [ Jitter transfer Tine 10:10: 38 04/ G&ct/99
Bt rate [ 1M ]
Transfer table [G958 Type A

No[ Freq. (Fz) Upp [No[ Freq. (H) Upp
1 100 1.500 [11 30, 000 0. 325
2 200 1.500 |12 44, 000 0.222
3 400 1.500 |13 65, 000 0. 150
4 810 1.500 |14 100, 000 0. 150
5 1, 600 1.500 |15 150, 000 0. 150
6 3,200 1.500 |16 230, 000 0. 150
7 6, 500 1.500 |17 360, 000 0. 150
8 9, 500 1.026 |18 550, 000 0. 150
9 14, 000 0.69 (19 850, 000 0. 150
10 21,000 0.464 |20| 1,300, 000 0. 150
Mask tabl e { User ]
Def aul t dB
Freq. (Hz) dB [0 R \
A 2] 0. 10] A B
=] 500] 0. 10] -104
C{[ 1, 300, 000} 19. 90} @D
D) [ 1, 300, 000] 19. 90] -204 .
-30

1100 10k IMH

Fig. 7-6-3 The Setting of Setup:Jitter Transfer

< The setting of Test menu:Jitter transfer is as follows:
» Sets the Measurement type.
» Sets the Transfer table.
* Sets the Mask table.

TX&RX Qit-of-service  Tine 10:10: 38 04/ Gt /99

Test nenu_ [Jitter transfer

Measurenent type [Calibration ]
Transfer table [G958 Type A
Misk tabl e [G 958 Type A
Ensure the fol | ow ng | oopback.
Qutput port to input port on the
interface unit

Pree <Sart> key.

Fig. 7-6-4 The Setting of Test Menu:Jitter Transfer

)
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7.6 Jitter Transfer (ITU-T G.958 ) Measurement Example (3/3)

(for SDH interface)

)

e Measurement <> Performs the jitter transfer measurement according to the following procedure
by pressing the "start/stop" key.

(Measurement start )

Performs "Calibration" Performs "Calibration" measurement of jitter

measurement of jitter transfer. transfer without device being measured.

Performs "Measurement” Performs "Measurement" measurement of jitter

measurement of jitter transfer. transfer in connection with device being
measured.

Repeat measurement 7

no

(Measurement end )

» The transfer result can be checked using the following screen.

pi ng [ Tx8 ___ Qut-of-service Tine 10:.10:38 04/ Crt/99 |
Tx&Rx STM- AUGHL- AA- VGI- 139M Async. ) ‘

Anal yze [Jitter transfer
dB 10
04

-10 -
-20

110 100

H
Resul t [Jitter transfer :
No[ Freq.(Fz)  Upp [Transfer(dB) [No[| Freq. (Fz) U pp Tanst er (dB)
T 100 1.500 - 003 O |1T 30, 000 0.325 - 00I O
2 200 1.500 - 001 O |12 44, 000 0.222 0.00 O
3 400 1.500 0.01 O |13 65, 000 0. 150 0.05 O
4 810 1.500 0.01 O |14 100, 000 0. 150 - 103 0O
5 1,600 1.500 0.01 O |15 150, 000 0. 150 - 423 0O
6 3,200 1.500 - 001 O |16 230, 000 0. 150 10.22 O
7 6,500 1.500 0.02 O |17 360, 000 0. 150 15.69 O
8 9,500 1.026 0.02 O |18 550, 000 0. 150 21.76 O
9 14,000 0.696 0.06 O |19 850, 000 0. 150 -26. O
10 21,000 0.464 0.00 O |20] 1,300,000 0.150 |<-30.00 O

Fig. 7-6-5 Analyze & Result:Jitter Transfer Screen
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(for PDH interface)

e Connection The connection is as follows:

MP1550A/B PDH/SDH Analyzer
(With Option 06, 07 or 08)

Multiplexer
[
B —N\ 5
: 0 o
ol c0 Qoo J|O OO |:|
S 8Mb/s
.

Calibration

8Mb/s

Fig. 7-7-1 Cable Connection

e Settings < The setting of Setup:Mapping is as follows:
» Sets the Bit rate to "8M".
» Sets the Mod. source to "Internal”.
» Sets the Ref. input to "Internal”.

7.7 Jitter Transfer (ITU-T G.823) Measurement Example (1/3)

Set up [ Mappi ng [ Tx&RX] Tine 10: 10: 38 04/ G:t/99
‘ Measuring node [ Qut-of-service ]
Bt rate [ 8m ]
MUX/ DEMUX [ aF 1
Frane [ a+ ]
2Msetting Jitter setting
2Mh 30ch . source I nternal
RG4 aF Ref. input Internal
Sgnal ling F Wnder setting
Interface Lhbal anced Ref. input [ d ock 1
d ock [ I nternal ]
Per f or nance [ aF ]
G aph resol ution[ 15nmn ]

Fig. 7-7-2 The Setting of Setup:Mapping

< The setting of Setup:Jitter transfer is as follows:
e Sets the Bit rate to "8M".
» Sets the Transfer table.
e Sets the Mask table.

Setup [ Jitter transfer Tine 10: 10: 38 04/ &t/ 99
Bt rate [ 8M 1
Transfer table [G823 Hght-Q
No[ Freq. (Fz) Upp [No[ Freq. (Fz) Upp
1 20 1.500 (11 15,000 1.070
2 40 1.500 (12 21,000 0.764
3 81 1.500 (13 30, 000 0.535
4 160 1.500 (14 41, 000 0.391
5 330 1.500 (15 57,000 0.282
6 670 1.500 (16 80, 000 0.200
7 1,300 1.500 (17 120, 000 0.200
8 2,700 1.500 (18 180, 000 0.200
9 5, 500 1.500 |19 270, 000 0. 200
10 11, 000 1.459 |20 400, 000 0. 200
Mask tabl e { G751 ]
_ Default dB
Freq. (H) dB O ey
Al 2] 0. 50] A B
B 100] 0. 50] -104
C| 10, 000] | - 19. 90 (o} D
D| 400, 000] |[ -19. 90] -204
-30 T
1 100 10k IMH

Fig. 7-7-3 The Setting of Setup:Jitter Transfer

)
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7.7 Jitter Transfer (ITU-T G.823 ) Measurement Example (2/3)

(for PDH interface)

> The setting of Test menu:Jitter transfer is as follows:
» Sets the Measurement type.
» Sets the Transfer table.
* Sets the Mask table.

[ Tx&RX Qut-of-service Tine 10:10:38 04/ ct/99 |

pi ng
TXER BM

Test nenu  [Jitter transfer

Measurenent type [Calibration ]
Transfer table [G823 Hgh-Q
Mask tabl e [ G751 ]
Ensure the fol | ow ng | oopback.
75 1 QM/HB3 output port to 75 1 QM/
HDB3 i nput port.

Pree <Xart> key.

Fig. 7-7-4 The Setting of Test Menu:Jitter Transfer

e Measurement <> Performs the jitter transfer measurement according to the following Procedure
by pressing the "start/stop” key.

(Measurement start)

Y
Performs "Calibration” Performs "Calibration" measurement of jitter
measurement of jitter transfer. transfer without device being measured.

>

Y
Performs "Measurement" Performs "Measurement” measurement of jitter
measurement of jitter transfer. transfer in connection with device being

measured.

Repeat measurement ~

no

(Measurement end )

e The transfer result can be checked using the following screen.

[Mappi ng [ Tx8R«___Qut-of-service Time 10.10:38 04/ Qxt/99 |
‘Tx&’R( M

Anal yze [Jitter transfer

dB 10

-20
30 T T T t T T T
1 10 100 1k 10k 100k M H
Resul t [Ditter transfer Sart 10:05:38 04/ Ot/ 95
No[ Freq. (FzZ) Upp [Transfer(dB) [No[ Feq. (Fz) U pp T ansf er (dB)
1 20  1.500 0.03 0 1T 15,000 1.070 | <30. O
2 40  1.500 - 004 O |12 21,000 0.764 | <-30.00 O
3 81 1.500 - 351 O |13 30, 000 0.535 | <-30.00 O
4 160  1.500 -10.01 O |14 41, 000 0.391 | <30.00 O
5 330 1.500 -23.44 O |15 57,000 0.282 | <30.00 O
6 670 1.500 26.83 O (16 80, 000 0.200 | <30.00 O
7 1,300 1.500 28.32 O |17 120, 000 0.200 | <30.00 O
8 2,700 1.500 | <30.00 O (18 180, 000 0.200 | <-30.00 O
9 5500 1.500 | <30.00 O |19 270, 000 0.200 | <30.00 O
10 11,000 1.459 | <-30.00 O |20 400, 000 0.200 | <29.99 O
\_ Fig. 7-7-5 Analyze & Result:Jitter Transfer Screen Y,
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7.7 Jitter Transfer (ITU-T G.823 ) Measurement Example (3/3)

(for PDH interface)

Reference Standard ITU-T G.823

20 dB/decade

|

Jitter gain dB

el el e I T

5 f6 f7
Jitter frequency (log scale)

Fig 4/G.823 Typical jitter transfer characteristics.

* Figure 4/ G.823 indicates the general shape of typical jitter transfer
characteristics. The appropriate values for the levels x and -ydB and
the frequencies f, f5,f6 and f7 can be obtained from the relevant
Recommendation.
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e Connection

The connection is as follows:

MP1550A/B PDH/SDH Analyzer
(With Option 07 or 08)
(Interface Unit : MPO104A/B, MPO106A, MPO109A or MPO110A)

7.8 Combined Jitter (ITU-T G.783) Measurement Example (1/3)

Multiplexer
[=1
=1
» I
>
STM-4
Optical
139Mb/s

2MHz Signal

Fig. 7-8-1 Cable Connection

B—

Note: Make sure that the optical output power of the transmitter matches that of the input
power range of the equipment.
e Settings < The setting of Setup:Mapping is as follows:
» Sets the Tx Bit rate to "622M".
» Sets the clock to "Lock (Balanced)" or "Lock (Unbalanced)".

» Sets the Rx Bit rate to "139M".
» Sets the Ref. input to "Internal”.
Setup [ Mappi ng [Tx&R] Ti ne_10: 10: 38 04/ &ct/99

‘ Measuring node [ Qut-of-service ]

Tx Bt rate 622M ]
Mappi ng STMI- AUG AUA- VGA- 139M Async. ) ]
MIX aF
Frane aF

2Msetting Jitter setting
2Mh [ 30ch ] Md. source [ I nternal ]
RG4 aF

a ock [ Lock(Bal anced) ]

R« Bt rate 139M
DEMUX aF
Frane aF

2Msetting Jitter setting
2Mmh 30ch Ref. input [ Internal 1
RG4 aF Wnder setting
Sgnalling aF Ref. input [ ad ock 1
Interface Lhbal anced

Moni tor node aF

Per f or nance aF

G aph resol ution| 15nn

Fig. 7-8-2 The Setting of Setup:Mapping

86



7.8 Combined Jitter (ITU-T G.783) Measurement Example (2/3)
— )

<> The setting of Test menu:Manual/Jitter is as follows:
» Sets the Tx Jitter to "OFF".
e Sets the Rx range to "2UI".
e Sets the Filter to "HP1+LP" or "HP2+LP".
e Sets the Mes. coupled to "ON"

pi Ng [ TXERX Qit-of-service Tine 10:10:38 04/ Cct/99 |
TX  SIM4- AUGH- AA- VOA- 139M Async. )
Rx 139M
Test nenu_ | Nanual mJitter
Tx

Jitter [ aF ]
R

Meas. select [ Jitter ]

Range [ 2uU ]

Filter [ HPL+LP ]200 -3.5M

Ht threshold [ 0.05 ] Uop

Meas. coupl ed [ N ]

Fig. 7-8-3 The Setting of Test Menu:Manual

< The setting of test menu:Pointer sequence is as follows:
Sets the Type to "Double of opposite polarity".
Sets the PTR to "AU".

Sets the T1 to 10000 ms.

Sets the Mode to "Repeat 10 sec".

pi Ng [ TXERX Qit-of-service Tine 10:10:38 04/ CQct/99 |
TX  SIM4- AUGH- A VO 139M Async. )
Rx 139M

Test nenu_ [ Pointer sequence mJitter

Type [ Doubl e of opposite polarity ]
PR [AY
Press < art> key

Mbde [Repeat] [10] [ sec]

Fig. 7-8-4 The Setting of Test Menu:Pointer Sequence.

< The setting of Result:Jitter/Wander is as follows:
* Sets the Unit to "Peak".
e Sets the Display data to "Last".
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7.8 Combined Jitter (ITU-T G.783) Measurement Example (3/3)
)

e Measurement <> The measurement is started by pressing the "start/stop" key.

e The combined jitter result can be checked using the following screen.

N pi ngSI'M4—P‘lB#1—PU4-VOl- 1319—>Ii{%ync4)0ﬂ-0f-sewi ce Tine 10:10:38 04/ Cct/99 |
Rx 139M
Sul t [ Jitter/Vénder Sart  10-10:38 0O/ Ct799 | ]
Uhi t [ Peak ] Osplay data [ Last ]
Tx Jitter R Jitter
Jitter aF Peak- Peak 0.070 upm
+Peak 0.005 u+p
- Peak 0.065 u-p

Fig. 7-8-5 Result:Jitter/Wander Screen

Reference Standard ITU-T G.783

Table 6-2/G.783 Combined jitter generation specification

Filter characteristics Maximum pk-pk jitter
G.703 Sequence Time Interval
combined
interface (Note 1) ) fl ) f3 fa !
T1 T2 T3 high pass | high pass | low pass f1-f4 3-f4
2048
Kbil/s B,D,E 10s 750ms 2ms 20Hz 18kHz 100kHz 0.4 0.075
34 368 B,D,E 10s 34ms 0.5ms 20Hz 10kHz 800kHz 0.4 0.075
kbit/s
C 10s 34ms 0.5ms 100Hz 10kHz 800kHz 0.75 0.075
139 264 B,D,E 10s 34ms 0.5ms 200Hz 10kHz 3.5MHz 0.4 0.075
kbit's c 10s 34ms | 05ms | 200Hz 10kHz | 3.5MHz 0.75 0.075

Note 1- Sequence B: Single Pointers of Opposite Polarity

Sequence C: Double Pointers of Opposite Polarity
Sequence D: Regular Pointers with One Missing Pointer
Sequence E: Regular Pointers Plus One Double Pointer
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7.9 Mapping Jitter (ITU-T G.783) Measurement Example (1/2)
— R

e Connection The connection is as follows:

MP1550A/B PDH/SDH Analyzer
(With Option 07 or 08)

Multiplexer
o[° o O
. §-mo = ] Bl stv-n
Gigi 000 |:|
139Mb/s
| >

139Mb/s

Fig. 7-9-1 Cable Connection

e Settings < The setting of Setup:Mapping is as follows:
e Sets the Bit rate to "139M".
» Sets the Ref. input to "Internal”.

Setup [ Mappi ng [Tx8R] Tine 10:10: 38 04/ Gt/ 99
‘ Measuring node [ Qut-of-service ]
Bt rate [ 139M 1
MUX DEMUIX [ aF ]
Fr ane [ aF ]
2Msetting Jitter setting
2Mth 30ch Md. source I nternal
RG 4 aF Ref. input I nternal
Sgnalling aF Vénder setting
Interface Uhbal anced Ref. input [ a ock ]
d ock [ I nternal ]
Moni tor node [ aF ]
Per f or nance [ aF ]
G aph resol ution[ 15mn ]

Fig. 7-9-2 The Setting of Setup:Mapping

<> The setting of the Test menu:Manual is as follows:
» Sets the Tx Jitter to "OFF".
e Sets the Rx range to "2UI".
» Sets the Filter to "HP1+LP" or "HP2+LP".
» Sets the Mes. coupled to "OFF"

pi Ng [ TXERX Qit-of-service Tine 10:10:38 04/ :t/99 |
X8 139M
Test nenu | Nanual mJitter
Tx

Jitter [ aF ]
R«

Meas. select [ Jitter ]

Range [ 2u ]

Filter [ HPL+LP ]200 -3.5M

Ht threshold [ 0.05 ] Uop

Meas. coupled [ CF ]

Meas. interva[ 0.5 ] sec

Fig. 7-9-3 The Setting of Test Menu:Manual
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e Measurement <> The mapping jitter result can be checked using the following screen.

7.9 Mapping Jitter (ITU-T G.783) Measurement Example (2/2)

< The setting of Result:Jitter/Wander is as follows:
e Sets the Unit to "Peak".
e Sets the Display data to "Last".

i N TX8RX Qut-of-service  Tine 10: 10: 38 04/ Gct /99
R 13oM ’ - yne
SUl itier ler ar ————
Lhi t [ Peak ] Osplay data [ Last ]
Tx Jitter Rx Jitter
Jitter OF Peak- Peak 0.068 up
+Peak 0.035 u+p
~Peak 0.033 u-p

Fig. 7-9-4 Result:Jitter/Wander Screen

Reference Standard

Table 6-1/G.783 Mapping jitter generation specification

ITU-T G.783

)

Filter Characteristics Maximum pk-pk Jitter
G.703 I
interface fl f3 f4 PPINg
high pass | high pass | low pass f1-f4 3-f4
2 048
_ 20Hz 18kHz 100kHz (Note 1) 0.075
kbit/s
34 368 100Hz 10kHz 800kHz (Note 1) 0.075
Kbit/s '
139 264
Kbit/s 200Hz 10kHz 3.5MHz (Note 1) 0.075
[

Note 1- For further study.
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8. Jitter Measurement Guide for MP1520B

8.1 Output Jitter (ITU-T G.823 ) Measurement Example
8.2 Jitter Tolerance (ITU-T G.823) Measurement Example
8.3 Jitter Transfer (ITU-T G.823) Measurement Example
8.4 Mapping Jitter (ITU-T G.783 ) Measurement Example
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8.1 Output Jitter (ITU-T G.823 ) Measurement Example (1/2)

e Connection The connection is as follows:

Network MP1520B PDH Analyzer
Equipment (With Option 06)
[ q . N

139Mb/s

Fig. 8-1-1 Cable Connection

e Settings <> The setting of Menu:Condtn/Result is as follows:
e Sets the Bit rate to "139Mb/s".
» Sets the Mode to "Repeat[ 60 secs]".

Gondt n: TX&RX Bt rate: 139M/'s Oppm|

MX :GF

Patt :PRBS23

Fame: N

AarmCF Eror: OF

Mbde : Repeat[60 secs |  Jitt: GF
Result:Error -Bit Bspl : Qurrent
Time :Tined [ 00 00: 00: 40]
EC 0

R 0. 00E- 08

ES 0

Freq +0. 2ppm

Fig. 8-1-2 The Setting of Menu:Condtn/Result

<> The setting of Menu:Jitter is as follows:
» Sets the Meas mode to "Coupled".
» Sets the Rx Range to "2UI".
e Sets the Filter to "HP1+LP" or "HP2+LP".

Jitter: Minual
Tx( 139MY/ s) Rx('139M/ s)
Mbde : Internal Meas node: Goupl ed
Range: 2U Range 24
Freq : 500. OHz Flter :HPLtLP
Amptd: Gharse UD  |Threshol d: 1. 00U o-p
Resul t Dspl : Qurrent
Tine : Ti ned [ 00 00: 00: 40]
Jitter anplitude Ht
>  ------ Up-p Gunt 0
Rx 0.043U p-p Seconds 0
+Peak 0.022U+p %S 100. 0000%

-Peak 0.021U -p

S at us

Fig. 8-1-3 The Setting of Menu:Jitter
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e Measurement

Reference

* The frequency

8.1 Output Jitter (ITU-T G.823 ) Measurement Example (2/2)

<> The setting of Menu:Jitter is as follows:
e Sets the Dspl to "Last"

<> The measurement is started by pressing the start/stop key.
* The measured result is displayed in the following screen:
e Push the zoom button.

Ji tter: Manual

Tx(139Mo/ s) Rx(139Mb/ s)
Mode : I nternal Meas node: Coupl ed
Range: 2Ul Range 2Ul
Freq :500. OHz Filter : HP1+LP

Anpt d: Coarse U D Threshol d: 1. 00Ul o- p

Resul t Dspl : Last
Time :Timed [ 00 00: 00: 40]
Tx anptd
Ul p-p
A 0. 042
Ul p-p

Fig. 8-1-4 Result of Jitter:Manual

Standard ITU-T G.823

Table-1/G.823 Maximum permissible jitter at a hierarchical interface

Digit rate( kbit/s) Bandpass filter Bandpass filter
Output Jitter cut-off f1-f4 cut-off f3-f4
2048 20Hz < pass < 100kHz 18kHz < pass < 100kHz
(700Hz)
<1.5Ulpp
<0.2Ulpp
3kH 400kH
8448 20Hz < pass < 400kHz Z < pass < z
(80kHz)
<1.5Ulpp
<0.2Ulpp
34 368 100Hz < pass < 800kHz | 10kHz < pass < 800kHz
<1.5Ulpp <0.15Ulpp
139 264 200Hz < pass <3.5MHz | 10kHz < pass < 3.5MHz
<1.5Ulpp <0.075Ulpp

values shown

in parenthesis only apply to certain national interfaces.

)
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8.2 Jitter Tolerance * (ITU-T G.823) Measurement Example (1/2)
O )

e Connection The connection is as follows:

MP1520B PDH Analyzer
(With Option 06)
e \ Multiplexer

=== §° I} 5
-l.l = -m ula — =}

= 1
T
|i k 139Mbls

STM-1,4
Optical

139Mb/s

Fig. 8-2-1 Cable Connection

e Settings <> The setting of Menu:Condtn/Result is as follows:
e Sets the Bit rate to "139Mb/s".
» Sets the Jitt to "ON".

Qondt n: Tx&RX Bt rate: 139M/ s Oppm

MX G

Patt : PRBS23

Franme: ON

AarmaF Eror: GF

Mbde :Repeat[ 1 secs] Jitt:ON
Result:Eror -Bit Dspl : Qurrent
Tine :Tined [ 00 00: 00: 40]
EC 0

R 0. 00E- 08

ES 0

Freq +0. 2ppm

Fig. 8-2-2 The Setting of Menu:Condtn/Result

<> The setting of Menu:Jitter is as follows:
» Sets the Jitter to "Sweep mask".
e Sets the Sweep mask table.
» Sets the Mask table.

Jitter: Sneep nask Tabl e: 139MR

1:200.0 Hz 1.500U | 6: 10.0kHz 0.075U

2:500.0 Hz 1.500U | 7: 40.0kHz 0.075U

H 0.750U | 8:200.0kHz 0.075U
0.375U | 9: 1.0M# 0.075U

3 1.0k
4:  2.0kH
5. 4.5kH 0.167U [10: 3.5M# 0.075U

20 — G 823
10 —
X B5r
1 —10: No
Er
0.1 /[ U
0.01 | | | | | LAXK

|
(Up-p) 10 100 1k 10k 100k IM (Hg)

Fig. 8-2-3 The Setting of Menu:Jitter
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e Measurement

8.2 Jitter Tolerance * (ITU-T G.823 ) Measurement Example (2/2)

Jitter: Saeep nask Tabl e: 139MR

1:200.0 Hz 1.500U | 6: 10.0kHz 0.075U
2:500.0 Hz 1.500U | 7: 40.0kHz 0.075U

0.01

3. 1.0kHz 0.750U 8: 200. OkHz 0. 075U
4: 2.0kHz 0.375U 9. 1.0ME 0.075U
5. 4.5kHz 0.167U |10: 3.5MH# 0.075U
20 —t G 823

10 —
x. Br

1 —lo: No
| | B
0.1 WN

|
(Up-p) 10 100 1k 10k 100k IM (Hg)

LXK

Fig. 8-2-4 Result of Jitter tolerance

<> The measurement is started by pressing the "start/stop" key.
e The tolerance result can be checked using the following screen.

B

Note:

The sweep mask measurement does not measure the actual tolerance value.

B% Table 2/G.823 Parameter values for input
=7 Al : jitter tolerance
w D ‘ ' Slope = 20 dB/decade
L= ! ! Digit Al A2 il f2 3 f4
3 ; : rate(kbit/s) | (Ulp-p) | Wip-p) | (H2) | Hz) | H) | (HD)
=} g4 !
x= A7 H ' . 2.4K 18K
o=y ! ! ' ' 2048 15 0.2 20 100k
o % ! ! ! ! (93) (700)
Jitter frequency (log scale) 8448 L5 02 20 (10.7k) | (80K) 400k
. o ) 34368 15 | 015 | 100 1k 10k | 800k
Fig 3/G.823 Lower limit of maximum 55764 = Toos T 200 T 500 TR
tolerable input jitter
\. J

Reference Standard ITU-T G.823
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8.3 Jitter Transfer (ITU-T G.823) Measurement Example (1/3)
— )

e Connection The connection is as follows:

MP1520B PDH Analyzer

(With Option 06)
] Multiplexer
ey = .
SEFR ) |:|
g e =9 %
‘ 8Mb/s

Calibration &

e
Ll

8Mb/s

Fig. 8-3-1 Cable Connection

e Settings < The setting of Menu:Condtn/Result is as follows:
» Sets the Bit rate to "8Mb/s".
» Sets the Jitt to "ON".

Qondt n: Tx&RX Bt rate: 8Ms Oppm

MX O

Patt :PRBSI5

Franme: ON

AarmF Bror: OFF

Mde :Repeat|[ 1 secs ] Jitt:ON
Result:Eror -Bt Dspl : Qurrent
Tine : Ti ned [ 00 00: 00: 40]
EC 0

R 0. 00E 08

ES 0

Freq +0. 2ppm

Fig. 8-3-2 The Setting of Menu:Condtn/Result

< The setting of Menu: Jitter is as follows:
e Sets the Jitter to "Transfer".
» Sets the Transfer table.
e Sets the Mask table.

Jitter:Transfer Table: 8MU Point: 10
1: 15.0 Hz 1.500U 6. 2.0kHz 0.300U
2:100.0 Hz 1.500U 7:  3.0kHz 0.200U
3:200.0 Hz 1.500U 8: 20.0kHz 0.200U
4:500.0 Hz 1. 500U 9: 100. OkHz 0. 200U
5. 1.0kHz 0.600U |10:400. OkHz 0. 200U

Mde: Meas Dspl : Meas(Gaph)  Scal e: 10dB

10
t t t t t t G 751
o ]
-10 + ]
-20 | 4 N
-30 LXK

| | | | | |
(dB 10 100 1k 10k 100k 1M (Hz)
Fig. 8-3-3 The Setting of Menu:Jitter




8.3 Jitter Transfer (ITU-T G.823 ) Measurement Example (2/3)

s T )

e Measurement <> Performs the jitter transfer measurement according to the following procedure
by pressing the "start/stop" key.

(Measurement start )

Y
Performs "Calibration” ‘ Performs "Calibration" measurement of jitter
measurement of jitter transfer. transfer without device being measured.

>

Y
Performs "Measurement" Performs "Measurement” measurement of jitter
measurement of jitter transfer. transfer in connection with device being

measured.

Repeat measurement

no

(Measurement end )

e The transfer result can be checked using the following screen.
e Set the Dspl to "Meas(Graph)".

Jitter:Transfer Table: 8MU Point: 10
1: 15.0 Hz 1.500U 6. 2.0kHz 0.300U

2:100.0 Hz 1.500U | 7: 3.0kHz 0. 200U
3:200.0 Hz 1.500U | 8: 20.0kHz 0. 200U
4:500.0 Hz 1.500U | 9:100.0kHz 0. 200U
5: 1.0kHz 0.600U |10: 400. OkHz 0. 200U
Mbde: Meas Dspl : Meas(Gaph)  Scal e: 10dB
10
T T T T T T G 751
o i
-10 + .
-20 | 4 N
-30 ' LXK

(dB) 10 100 1k 10k 100k 1M (Hz)

Fig. 8-3-4 Graphical Result of Jitter Transfer

e Set the Dspl to "Meas (Table)".

Jitter:Transfer Table: 8MU Point:10
15.0 H 1. 500U 6. 2.0kHz 0.300U
Hz 1.500U 7:  3.0kHz 0.200U
Hz 1.500U 8. 20.0kHz 0.200U
Hz 1.500U 9: 100. OkHz 0. 200U
Hz 0.600U |10: 400. OkHz 0. 200U

Mde: Meas Dspl : Meas( Tabl )

1: -0.12dB 6: <-29. 99dB
2 -0. 14dB 7 <-29.99dB
3 -10. 42dB 8: <-29.99dB
4: -16. 33dB 9: <-29. 99dB
5: -25.49dB |10: <-29. 99dB

Fig. 8-3-5 Numerical Result of Jitter Transfer




8.3 Jitter Transfer (ITU-T G.823 ) Measurement Example (3/3)
— )

Reference Standard ITU-T G.823

20 dB/decade

é

Jitter gain dB

5 f6 f7
Jitter frequency (log scale)

B el e

Fig 4/G.823 Typical jitter transfer characteristics.

* Figure 4/ G.823 indicates the general shape of a typical jitter transfer
characteristic. The appropriate values for the levels x and -ydB and the
frequencies f, f5, {6 and f7 can be obtained from the relevant
Recommendation.
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8.4 Mapping Jitter (ITU-T G.783) Measurement Example (1/2
— pping ( ) ple ( )—\

e Connection The connection is as follows:

MP1520B PDH Analyze
(With Option 01 and 06)

= — Multiplexer
§ e i ]
— - Pl stvn
2 e H% |:|
/=g =dlg =9 (I
) 139Mbl/s >
139Mb/s

Fig. 8-4-1 Cable Connection

e Settings <> The setting of Menu:Condtn/Result is as follows:
e Sets the Bit rate to "139Mb/s".
» Sets the Jitt to "ON".

@ondt n: TX&RX Bt rate: 139M/s Oppm|

MX GF

Patt : PRB23

Fame: N

A armdF Eror: OF

Mbde :Repeat[ 1 secs] Jitt:ON
Result:Eror -Bit Dspl : Qurrent
Tine : Tined [ 00 00: 00: 40Q]
EC 0

R 0. OOE- 08

ES 0

Freq +0. 2ppm

Fig. 8-4-2 The Setting of Menu:Condtn/Result

<> The setting of Menu:lJitter is as follows:
» Sets the Jitter to "Jitt/Freq".
e Sets the Min freq.
» Sets the Max freq.
» Sets the Filter to "HP1+LP" or "HP2+LP".

Jitter:Jitt/Feq
Mn freq: 139M - 50ppm
Mix freq: 139M +50ppm
Sep : S5ppm
Interval: 1secs
Flter :H2+LP

Max Jitter Scale: 0. 1U
82 T T T T T T T T
03 -
0.2 —WN
0.1 —-LAXK
0 | | | | | | | | |
(Up-p) -30 0 +30  (ppn)
\_ Fig. 8-4-3 The Setting of Menu:Jitter )
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8.4 Mapping Jitter (ITU-T G.783) Measurement Example (2/2
— pping ( ) ple (2/2)

e Measurement <> The measurement is started by pressing the "start/stop" key.

* The mapping jitter result can be checked using the following screen.

Jitter:Jitt/Feq
Mn freq: 139M - 50ppm
M freqg: 139M +50ppm
Sep : Sppm
Interval : lsecs
Flter :HR2HP

Max Jitter 0.090U (- 5ppm)  Scale:0.1U

05 T | | T T T | T T

0.4 | .

0.3 | -

0.2 N

0.1 MLCCK
0

(Up-p) -30 0 +30  (ppn)

Fig. 8-4-4 Result of Mapping Jitter

Reference Standard ITU-T G.783

Table 6-1/G.783 Mapping jitter generation specification

B

Filter Characteristics Maximum pk-pk Jitter
G.703 p—
interface fl f3 f4 pping
high pass | high pass | low pass f1-f4 3-f4
2048
_ 20Hz 18kHz 100kHz (Note 1) 0.075
kbit/s
34 368 100Hz 10kHz 800kHz (Note 1) 0.075
kbit/s '
139 264
_ 200Hz 10kHz 3.5MHz (Note 1) 0.075
kbit/s

Note 1- For further study.
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