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One Box Tester supporting Converged Network



‘» One cabinet for all OTN, SDH/SONET, EoS, Ethernet,
and Jitter Measurements

The MP1590B Network Performance Tester can be used to make performance tests and jitter
measurements of previous PDH, DSn, SDH/SONET, and OTN-related equipment and devices
as well as OTN, EoS, virtual concatenation, and LCAS measurements of so-called next-gen-
eration networks. It uses the Ethernet plug-in modules from the Anritsu MD1230 IP Tester
series to provide a single- cabinet measurement solution for IP networks. Furthermore,
when used by combining the built-in differential electrical interface and the Jitter
Measurement Unit, it offers an accurate jitter measurement solution for optical modules,
such as XFP.

Depending on the plug-in unit combination, the MP1590B offers OTN, SDH/SONET, EoS, jit-
ter, Ethernet, etc., measurements for converged next-generation networks.




m EoS Function Measurement

The MU150101A EoS Unit supports GFP-F, LEX, LAPS (X.86),
PPP, CiscoHDLC, and MAPOS encapsulation methods. EoS
frame load testing, error and alarm detection using more than
120 real-time counters, as well as protocol analysis, such as
Ethernet and EoS using the capture and analysis function, are
all supported.

m Virtual concatenation

Both virtual concatenation mapping and arbitrary concatenation
mapping are supported.

And of course, Differential Delay is supported too; various mea-
surements can be made with a delay on the DUT.

When using low-order virtual concatenation, VCG members
can be cross any AUG.

Virtual concatenation member size

VC-4-Xv (X=1 to 16)
VC-3-Xv (X = 1 to 48)
SDH AU4-VC-3-Xv (X=1 to 48)
VC-12-Xv (X = 1 to 63)
VC-11-Xv (X = 1 to 64)

STS3CcSPE-Xv (X = 1 to 16)
STS1CSPE-Xv (X=1 to 48)
SONET | STS3cSPE-VC-3-Xv (X = 1 to 48)
VT2SPE-Xv (X = 1 to 63)
VTL.5-Xv (X = 1 to 64)

m LCAS measurement

EoS-supported units support LCAS measurement. Built-in
functions such as the Summary function for quickly finding the
status of each member on the Sink and Source sides, the
LCAS send function that can generate multiple sequence pat-
terns, and the LCAS capture function that can capture up to 64
sequences are all built-in. Using these functions permits verifi-
cation of complex LCAS functions using simple operations.

m Ethernet/IP measurement

The MP1590B also supports use of the 10M/100M, Gigabit and
10 Gigabit Ethernet modules used by the Anritsu MD1230A
without modifications, permitting genuine IP measurements
such as QoS under various conditions, multi stack VLAN, and
different send clocks. Since each unit/module can be used
independently, multiple layers such as OTN, SDH/SONET,
Ethernet, IP and TCP/UDP can be measured.

m Supports PDH/DSn/SDH/SONET/OTN (1.5 Mbit/s
to 10.7 Gbit/s) interfaces with only one unit

A single MP1590B supports PDH (2.048, 8.448, 34.368,
139.264 Mbit/s), DSn (1.554, 44.736 Mbit/s), STM-0/1/64, STS-
1/3/192 electrical interfaces, as well as STM-0/1/4/16/64, STS-
1/3/12/48/192, OUT-1, and OUT-2 optical interfaces.

m Differential Electrical Interface Test Solution

The jitter of optical transceiver modules, such as XFP modules,
can be accurately measured by combining units supporting
9953 Mbit/s, 10.3 Ghit/s and 10.7 Gbit/s differential electrical
interfaces with the Jitter Unit. This offers ideal information for
clarifying various problems and phenomena as well as an
established measurement solution for unmeasurable products
with a built-in differential electric information having fine charac-
teristics.

In addition to measuring devices and modules, it is also possi-
ble to perform jitter measurement (host system evaluation) of
electrical differential interfaces (part connected with optical
transceiver modules) for transmission equipment and evalua-
tion board with built-in transceiver modules.

m High-accuracy Jitter Measurement

Jitter generation to SDH/SONET(52-9953 MHz), OTU-1(2.66
GHz), OTU-2 (10.71 GHz) and 10.3 GHz standards can be
measured using the built-in 10/10.7G Jitter Unit.

Jitter Tolerance and Jitter Transfer characteristics can be mea-
sured in accordance with ITU-T Rec. G.783, G.825, G.8251,
and Telcordia GR-253 recommendations. In addition, by using
the high-accuracy jitter measurement option, it is possible to
perform jitter generation measurement with high accuracy and
high reproducibility. The measurement results are displayed
both numerically and graphically for easy pass/fail evaluation.

m [TU-T G.709 OTN measurement

The MP1590B supports setting/monitoring of all overheads for
OTU-1 (2.66 Gbit/s) and OTU-2 (10.71 Gbit/s) conforming to
ITU-T G.709. It also supports multi-frame OH. Functions of
OTN equipment can be tested by using error/alarm generation/
detection functions. In particular, the random error insertion
function on the MP1590B enables evaluation of the FEC
function on OTN equipment. The built-in optical output power
adjustable function allows one MP1590B to test the error
correction ratio of OTN equipment based on its input power
specification.



559" E0S, VCAT, LCAS Test Solution

Ethernet is being increasingly adopted by LANs (Local Area Networks) worldwide while Ethernet over SDH/SONET (EoS) is
popular for WANs (Wide Area Networks) using SDH/SONET to assure high service reliability. Both technologies are the focus
of increasing attention for next-generation networks worldwide. Anritsu has developed the MU150101A Unit supporting EoS,
virtual concatenation and LCAS testing to meet increasing requests from customers for systems that can meet the measure-
ment needs of next-generation networks.

m EoS Solution m Virtual concatenation
@ @ The MP1590B supports virtual concatenation by installing
option (MU150101A-11/-12).
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Combining various types of Ethernet modules in a single
MP1590B creates a seamless measurement environment for m Virtual Concatenation Member Setting

client data and EoS layers.
The virtual concatenation group (VCG) member position

m EoS Measurement (Channel) and sequence (SQ) can be set freely by a click.
(Frame Generation, Counter, Capture) Since a VCG auto-detection function is built-in the VCG set-
tings for the connection destination can be easily captured to
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m Differential Delay

Installing the MU150101A-14 option offers support for virtual
concatenation differential delay measurement.

The delay monitor function can be used to check the correla-
tions and each VCG member delay status at a glance.
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The delay gene"ration function can be used to add a delay of up
to 512 ms to each VCG member. In addition to the direct delay
insertion method, a Sweep mode for gradually changing the
delay is built-in.

By using the Sweep mode, it is possible to verify the device dif-
ferential delay resistance in a status approximating actual net-
works that have a constantly changing status.

This function supports both two-way and through-mode con-
nections.
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m LCAS

Installing the MU150101A-13 option supports LCAS measure-
ment. It offers LCAS emulation, LCAS sequence generation,
monitoring, summary, and capture functions.
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The LCAS sequence generation function creates up to 64
LCAS sequences that it generates and saves. This makes it
possible to perform easy evaluation of functions using multiple
LCAS sequences.

The LCAS capture function can capture up to 64 sequences,
permitting detailed analysis of LCAS sequence operations.
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m Path Monitor

The errors and alarms of all VCG members can be measured
individually. Error during EoS, virtual concatenation, and LCAS
measurement can be checked and, additionally, the member
generating the error can be verified, permitting detailed mea-
surement.
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‘ Ethernet Test Solution

m Ethernet Measurement Solution

The 10M/100M, Gigabit and 10 Gigabit Ethernet modules for
the Anritsu MD1230 IP Tester can be used as is in the
MP1590B",

The supported measurements range from basic items like
Ethernet performance, traffic measurement and protocol analy-
sis to wide-ranging measurement solutions like IPv6 measure-
ment, RFC2544/RFC2889 auto-measurement, auto-negotiation
analysis, etc.

[1: Please refer to the selection guide for the supported Ethernet modules

and options.

m QoS System verification

The Ethernet module offers a QoS counter as standard. The pri-
ority of 8 stages can be verified in real-time as VLAN tag or TOS
field IDs.

Network monitoring )
AR A /
= o) = I
[ /;?1\/ EEEEEEE | L]

o TyStieam © Courter |a Capue] o Lat

) o e

- aubsim21 |

mumuom__ | -

Frames with various (.

MName subsim:2:1

priorities are transmitted. N st || A
A . 2 (o5 0) 10,978 124,737|
. 2 Qo5 1 14871 BE167|
Eight values of QoS counters are e I RETETE
measured simultaneously. N RS 13,262 100574

O Qo054 5,994 74,575
N 2455, 25,354 116,565
~ O QoS E 28,210 163,330

N |2 Q057 7431 122.578|

The MU120121A/MU120122A modules support multi-flow
counter functions for up to 65536 QoS measurements

Any field can be set as the ID to offer load-tuning functions and
verification of intelligent priority control systems.

40 Mbit/s QoS Control 20 Mbit/s
IDL10M - ID1:10 M bps -——'_—> ID1:10M
ID210M IDZBest Effort | =—m— == === ===~ + ID25M
ID310M ID3Best Effort —‘—--h-.-.:_---> ID35M
ID4:10M - ID4100% cut | =Pk | ID40M

m BER measurement on Ethernet frame

Installing the P1590B-11 or 13 option supports packet BER
measurement. A measurement pattern and sequence number
can be inserted into the frame data field to measure network
equipment bit errors, frame loss, and sequence substitution.

‘ Ethernet stream + PRBS9 ‘

_ _I_I_I_I_I_I_I_I_I X ‘

m Variable Transmitted Clock Function

The MU120121A/MU120122A module has a built-in function for
carrying the transmitted signal clock that can be used to mea-
sure the DUT clock withstand tolerance.

TX Clock Tolerance Test

e
]
‘i
DUT Interface
Frame Transfer Test :igglooé) ABSAESI§<T
Tx-100 ppm Rx-100 ppm »1000BASE-T

Tx+100 ppm Rx-100 ppm
Tx-100 ppm Rx+100 ppm
Tx+100 ppm Rx+100 ppm

m Ethereal®

In addition to the standard built-in analysis functions, protocol
analysis using Ethereal® is also offered for supporting the latest
protocols2.

[2: Ethereal® is a registered trademark of Ethereal Inc. in the USA. Itis free

open source software that may be installed by any user at his or her own
risk.



WP OTN Test Solution

Transmission/reception with OTU-1 (2.66 Gbit/s) and OTU-2
(10.71 Gbit/s) frames conforming to ITU-T G.709 or with
2.66/10.71 Gbit/s “No frame” can be performed. When the
mapping client is set to STM-64/STS-192 or STM-16/STS-48,
various mappings used for SDH/SONET can be selected.

|OTU-2}< obuz || opu2 \§ STM-64/STS192 | Async/Sync

No frame NULL
PRBS

OTU-2 (10.71 Ghit/s) mapping

|OTU-1}< obul || opul }S STM-16/STS48 | Async/Sync

No frame NULL
PRBS

OTU-1 (2.66 Gbit/s) mapping

m Overhead setting

All overhead (except for parity, MFAS, and JC) can be set
arbitrarily. Moreover, multi-frame overhead such as TTI can
also be set up easily.
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Overhead monitor

m Error/alarm test

A stress test on OTN equipment can be performed by arbitrarily
generating FAS, BIP-8 or BEI errors as well as LOF, LOM and
AlS alarms and monitoring them with the MP1590B.
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m Random error insertion and FEC decode test

The MP1590B random error insertion function can evaluate
whether the FEC function of the DUT meets the requirements
of ITU-T G.709. By using the optional optical output power
adjustable function, the error correction ratio vs. optical input
power to DUT can be tested by a single MP1590B unit.

Former method

/A
converter e | \ariable optical | e
3 attenuator
Other equment —
New method
i
=

|
External equipment is not needed to vary the optical
output power, and performance testing of the DUT FEC
decoder is possible using only the MP1590B.

Random error insertion function
This is an indispensable function »
for FEC evaluation and such o
evaluation is impossible with
former error insertion methods.

4

\

MP1590B

m Through mode

Two types of through mode testing are provided for OTN
mapping: transparent mode and overhead overwrite mode.
Errors can be inserted and alarms can be added to through
signals.

e Transparent
Loops the received signal back and outputs it as is.
Random error insertion is possible.

MP1590B ]
Rx

A

v

Tx

e Overhead overwrite
Replaces the overhead part of the received signal with the
overhead set on the MP1590B, or with programmed data.

MP1590B ]

Rx

A

v

Tx




[)>" SDH/SONET, PDH, DSn Test Solution

Mapping structures from 1.5 Mbit/s to 10 Gbit/s can be selected.
Mappings for SDH, SONET, Japan, PDH (Europe) and DSn (North America)
are supported.

AU-4 |— vc4 |

x 3
x 3

FDDI (Async.)

139M (Async.)

Bulk

TU3 — vc3

x7

[sT™0 |

34M (Sync.)
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x7 \

45M (Async.)

i

Bulk

TUG-2 TU-2 |— vc2

Bulk

6M (Async.)

6M (Bit sync.)

mc

2M (Async.)

2M (Bit sync. F)

2M (Byte sync. F)

N

Bulk

TU-12 VC-12
x 4
[TU11 vC-11

1.5M (Async.)

Mapping structure (SDH)

STS-192 STS-3 STS3cSPE

1.5M (Bit sync. F)

1.5M (Byte sync. F)

Bulk

384k D/V

Byte D/V

FDDI (Async.)

139M (Async.)

Bulk

[ Tu3s | [ vecs

g

34M (Sync.)

34M (Async.)

STS-1 STS1SPE
x7 \

45M (Async.)

Bulk

ViG f— vie }——— vT6sPE

Bulk

x 3

6M (Async.)

6M (Bit sync.)

mc

VT2 VT2SPE

2M (Async.)

x4

2M (Bit sync. F)

2M (Byte sync. F)

Bulk

{vris VT1.5SPE

1.5M (Async.)

Mapping structure (SONET)

1.5M (Bit sync. F)
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Bulk

384k D/V

A 7

Byte D/V




m Concatenation mapping

In concatenation mapping, STM-1c to STM-64c/STS-3c to STS-
192c can be selected. In addition to traditional concatenation
mappings such as VC4-64c/STS-192cSPE and VC4-16c/
STS48cSPE, the MP1590B supports VC4-nc/STS3ncSPE
arbitrary concatenation.

STM-64c VC4-64c Bulk
STM-16¢ VC4-16¢ Bulk
STM-4c VC4-4c Bulk
STM-1c x4 VC4c Bulk

Bulk

Concatenation mappings (SDH)

I‘I

|

STS192¢ STS192cSPE Bulk
STS48c <4 STS48cSPE Bulk
STS12c 4 STS12cSPE Bulk
STS3c STS3cSPE Bulk

STS3[hcSPE Bulk

Concatenation mappings (SONET)

P el
i

ﬂ!

m Add/Drop function

When PDH/DSn asynchronous mapping is selected for a SDH/
SONET bit rate, a PDH/DSn signal can be added to or dropped
from the SDH/SONET signal.

It is possible to add an add/drop function into MU150100A by
installing option (MU150100A-09).

« Add (Insert) function
It is able to add (insert) STM-0/1/4/16 or OC-1/3/12/48 signal
into STM-64 or OC192 signal.

« Drop (Extract) function
It is able to drop (extract) STM-0/1/4/16 or OC-1/3/12/48
signal from STM-64 or OC-192 signal.

= b Runsiog | - Warm | & Emor | 58|l
S =
Interface | Mapping Construction | Guide |
TxRxsetting [Tx/Rx x|
Tx setting
Add ot

Rate |15m e 1 |1 3lpm Optical |

- sty yeen] 1| B & 2] A

Meas, mode [out-of-service -|

R setting
Drop on

for =]
Rate  [15ae <] 8] 1 [1.31mm optical <] Attenuation[10. 0 dB Laser [§]

Drop.
I o6 A

Note 1: This option is available when it is set the same bit rate on both Tx
and Rx.

Note 2: The error/alarm generation/detection functions are restricted by
installing this option.

Note 3: This option cannot be installed together with MU150100A-07.

Note 4: STM-64/0C192 signal synchronizes with the added signal when it
use the add function.

m APS Function

Automatic Protection Switch (APS) testing can be performed.
The switching time test measures the time from error/alarm
occurrence to release.

Switching time is measured with 0.1 msec resolution.

'eSwitch time | Detects Error/Alarm |,
! command ,

Switching time

Error/Alarm Error/Alarm
generation release
B o b | oo | S O  vowes ] - Wi R ]
ST -
APS test |Mode |
‘“hlswlr_ch.l.ng time j
Tx Type k1 /K2 7
Sequence 1to 1 [single [ - Start |
Alarm [Lor o ja11 k|
Error oFF E
Rx Measurement Repeat .
Trigger [Bit erzor H
-
B b ] b | ot | G W) T | K]
k- AP e -
APS test
Error free period  [FEETIN -
Measurement:Repeat
Switch time
35.1 ms
Max 35.1 ms OK
Min 20.1 ms
Average 23.7 ms
- -



The 10/10.7G Jitter Unit (MU150125A) permits jitter generation
and measurement from 52 Mbit/s to 10 Gbit/s supported by
SDH/SONET. When Option 05 is installed, OTU-1 (2.66 Gbit/s)
and OTU-2 (10.71 Gbit/s) jitter measurement is also possible.
Installation of Option 06 supports 10.3 GHz clock jitter mea-
surement.

MU150125A 10/10.7G Jitter Unit

Bit rate Tx range Modulation frequency
4000 UI 0.1 to 600 Hz
9953M/10.7G/ 80 UI 0.1to 1 MHz
10.3G 8 Ul 0.1 to 4 MHz
0.5 Ul 500 kHz to 80 MHz
1000 UI 0.1 to 600 Hz
20 Ul 0.1to 1 MHz
2488M/2666M 2 Ul 0.1 to 4 MHz
0.5 Ul 500 kHz to 20 MHz
250 Ul 0.1 to 15 kHz
80 UI 0.1 to 60 kHz
622M 20 Ul 0.1 to 600 kHz
2 Ul 0.1to 5 MHz
80 UI 0.1 to 150 kHz
156M 20 Ul 0.1to 1.5 MHz
2 Ul 0.1to 3.8 MHz
20 UI 0.1 to 500 kHz
52M
2 Ul 0.1to 1.3 MHz

Jitter tolerance and Jitter transfer tests can be performed
automatically. Masks conforming to ITU-T Rec. G.783/G.825/
G.8251, and Telcordia GR-253"are provided. This means that
standard measurements can be performed by just pressing the
Start key. In addition, users can freely set customized masks
via on-screen editing.

[1The maximum value of a jitter transfer tests mask is 100 times as much as
the modulation frequency as a break point (fc).
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‘ Jitter, Wander Test Solution

m Re-evaluation setting function

After performing Jitter Tolerance and Jitter Transfer characteris-
tics measurements, the mask setting can be changed to permit
objective comparison of results with the mask. Detailed jitter
measurement results can be obtained by changing the mask
and table with reference to the comparative results.

m Wander Measurement

Wander up to 400,000 Ulp-p can be generated. Measured
results in three bands can be displayed: DC to 10 Hz, DC to
0.01 Hz and 0.01 to 10 Hz Wander measurement is an Option
(MU150125A-01).

MTIE and TDEV testing can be performed when the MP1590B
is used in combination with the MP1580A Portable 2.5G/10G
Analyzer

B = som | e | BBV AT e e | o] ] ] ] 151
(i B i | | TR et

PeakiRMS| Hit Wander

Display data [current |
Menitor Result
DC-10Hz DC-0.01Hz 0.01-10Hz]
Peak-Peak 3.8 ns
+Peak 0.8 ns
Rx -Peak 3.0 ns
Unlock . TIE - 2.7ns
Filter: HP'+LP 50k - 80.0M)
.
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When installing the MU150121B, MU150123 or MU150124B
with the electrical differential interface for 9953M/10.3G/10.7G
in combination with the MU150125A Jitter Unit, the jitter of the
electrical differential interface of optical transceiver modules,
such as the XFP (10Gigabit(X) Form-factor Pluggable) can be
measured using a single MP1590B.

m For Measuring Actual Jitter of Electrical
Differential I/F

Until now, jitter measurement of electrical I/Fs using framed
signals was performed by measuring the electrical I/F at one
end. However, evaluating jitter of the electrical differential inter-
face of an optical transceiver module, such as XFP, using the
electrical I/F at one end makes measurement very susceptible
to the effects of polarity, test pattern, etc., causing large varia-
tions in jitter value and making accurate jitter measurement
impossible.

For this reason, jitter measurement of electrical differential I/Fs,
such as XFP, requires as is measurement.

m Basic Measurement of Electrical Differential
I/F Jitter and Built-in Unique Functions

The basic jitter measurements (Jitter Tolerance, Jitter Transfer,
Jitter Generation) can be performed using the Electrical
Differential I/F Unit and Jitter Unit. Furthermore, various unique
functions, such as variable electrical output level, O/E simulta-
neous output, variable electrical input threshold (single end),
etc., are built-in.

This permits efficient and accurate evaluation of interface func-
tions of devices and modules using a single MP1590B—mea-
surements that had previously required multiple measuring
instruments.

m Pioneering Differential I/F Jitter Measurement

Creating a electrical differential I/F measurement solution per-
mits a full range of tests and evaluations and offers users the
accurate data they need for analyzing and solving various prob-
lems and phenomena..
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W Electric Differential Interface Test Solution

m Full Line of Measurement Solutions

In addition to providing solutions for evaluating optical transceiv-
er modules, such as XFP and devices such as CDR (module
evaluation), it is also possible to perform jitter evaluation (host
system evaluation) of electrical differential interfaces of trans-
mission equipment and evaluation boards (connection with opti-
cal transceiver module). Moreover, evaluation can be performed
without impact by unmeasurable internal signal interference
using the E/O simultaneous output function.

<Examples of measurement solutions>
Transmitter evaluation

Jitter
Tolerance

Jitter
Transfer

XFP Evaluation Board

MP1590B with Diff I/F

Optical Data

Jitter
Generation

Differential Data

Reference Clock

Host board evaluation

[ Jitter
Generation

7
MP1590B with Diff IlF L

Jitter %ferential Data
Tolerancej

Transmission
Equipment

il

Host Evaluation Board



By using the built-in high-accuracy jitter measurement option
(MP1590B Option 30), jitter generation measurement can be
performed with both high accuracy and high repeatability.
The MU50125A 10/10.7G Jitter Unit has the functions and
accuracy recommended by ITU-T 0.172 published in April
2005 and building-in this option offers the high-accuracy jitter
measurement functions needed for precision tuning.

Non Jittered signal

B

-
<

Optical Electrical Interface

Jitter Generation Measurement

m +20 mUIp-p accuracy in the Jitter generation
measurement

The present ITU-T O.172 Recommendations specify that the
fixed error at 20 kHz + 80 MHz filter bandwidth may be within
+150 mUIp-p. But MP1590B can guarantee the accuracy
within 20 mUIp-p with this option.

DUT
spec.
with Option30 meas.

4 ITU-T spec.

Max. error +/- R% +/- W Ulp-p

display value error +/-20 mUIp-p&
R : Max 20%, W : 35 mUIp-p

error +/-55mUlp-p
@ 100mUlIp-p Jitter value

DUT

Jitter generation
true value

Displays value
approximating
true value

with
DUT " option3o Tu-T

m =5 mUIp-p guaranteed repeatability of
Jitter generation measurement

The repeatability of jitter measurements is a very important
factor.

To provide customers with stable measurement results, the
MP1590B specification guarantees +5 mUIp-p jitter generation
measurement repeatability.
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m Guarantee the transmitter’s Jitter

This features guarantees the Jitter Generation of the tester's

transmitter.

Anritsu documents the transmitter's Jitter as a characterized

known value so the transmitter can be used as a "Golden" or
reference Tx.

Note 1:

This option guarantees the performance for instruments
configured when option 30 is installed. When units from other
instruments are exchanged of other units after installing option
30 (including the situation where a module is exchanged for
another of the same type with a different serial number), the
performance of option 30 is not guaranteed. Other MP1590B
functions can still be operated normally, however.

Note 2:

The guarantee period of option 30 performance is one year after
shipping or after calibration. Therefore MP1590B-90 (Extended
three years warranty service) is not applied to the specifications
or calibration cycle of MP1590B-30.

Note 3:

Periodic calibration is required to guarantee the functions of
this option. The recommended recalibration interval is 1 year
after shipment and annually thereafter.



W Additional Functions

m External optical input function

By using the MU150134A 10/10.7G Optical Unit (Tx External
Modulation), OTN and SDH/SONET tests can be performed

based on externally generated wavelengths.

This is best suited to provide the reference optical source for
jitter measurement because of its very fine waveform quality
and low jitter characteristics.

MP1590B

m Optical power measurement and optical
attenuation functions

When using an optical interface, the average power of the input
optical signal can be measured. With the optical output power
adjustment option it is possible to attenuate the optical output
level up to 30 dB (for 2.6 Gbit/s or lower) or 20 dB (for 10 Gbit/s
and higher).

[Sagnial B

Interface | Mapping | Construction | Guide |
Meas. mode |out-of-Sarvice s

TuRx setting [Txipx =]

Bit rate [10.76  lfopticaliext. wod. )| Atenustion [15.0 98  Laser [
[rtrenation Wi
[T DO Min: 0.0 Max: 200 +rld

m Trigger output

The MP1590B can output a trigger derived from the received
signal to external units. The trigger output can be clock output,
clock-divided output, or frame-synchronized output.

For example, connecting the trigger output to an external
oscilloscope allows the MP1590B to evaluate errors/alarms and
the oscilloscope to evaluate the input waveform at the same time.

Data

= Sync. Output

(1/16 clock synchronization/ )
frame synchronization signal

MP1590B

Sampling oscilloscope
Y ——
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® Remote Control

Remote control software (MX159001B) is also separately
available. Installing this software permits remote control of the
MP1590B using the same GUI from a connected PC.
Multi-users is supported and up to eight people can operate the
MP1590B simultaneously using port sharing.

10/10 Mb Hub

L1

D.....tl!
=R ER BER R

Remote Users

(=

Cascade connection of
up to 8 units

Userl  Userz =~ User3




¥ Selection Guide

® Main Frame

MP1590B Network Performance Tester Main Specifications

OS : Windows ® XP

Interface for remote command : Ethernet, RS-232C, GPIB

Interface : Keyboard, USB (Front, 2ports), Compact Flash, External VGA output
Number of Slots : 6 Slots

m Units / Modules
MU150100A 10/10.7G Unit MU150101A 2.5/2.6G EoS Unit

MU120101A 10/100M Ethernet Module MU120111A 10/100M Ethernet Module

MU120102A Gigabit Ethernet Module MU120112A Gigabit Ethernet Module

MU120121A 10/100/1000M Ethernet Module MU120122A Gigabit Ethernet Module

MU120118B 10 Gigabit Ethernet Module MU120118C 10 Gigabit Ethernet Module

14



m Interface Unit Function

. Compliance Test . Interface
Bitrate EoS Test Jitter Test - - - -
PDH/DSn | SDH/SONET| OTN Optical Electrical Diff. I/F | Ex. Modulation
MU150100A 1.5M to 10.7G v v v v (up to 2.6G)
MU150101A 1.5M to 2.6G v v v v v
MU150121A 10/10.7G v
MU150121B 10/10.7G v v
MU150122A 10/10.7G v
MU150123A 10/10.7G v v
MU150123B 10/10.7G v Vv
MU150124B 10.3G v
MU150125A 156M to 10.7G v
MU150134A 10/10.7G v
[ : EoS Test is available at 156M, 622M and 2.4G (optical) only.

m For Compliance Test

Bitrate 1.5M to 2.66G Bitrate 1.5M to 10.7G

g:gg MU150101A g:gg MU150100A

Slot3 Blank or Ethernet Module Slot3 MU150121A or 121B or 134A

Slot4 Blank or Ethernet Module Slot4 MU150122A or 123A or 123B

Slot5 Blank or Ethernet Module Slot5 Blank or Ethernet Module

Slot6 Blank or Ethernet Module Slot6 Blank or Ethernet Module

For 1.5M to 2.66G
Only MU150101A is must. The other slots 3 to 6 are available for Ethernet modules.

For 1.5M to 10.7G
MU150100A, E/O unit and O/E unit are must.
The other slots 5 and 6 are available for Ethernet modules.

Choose E/O unit from the following units.
MU150121A : 10/10.7G optical Tx unit
MU150121B : 10/10.7G differential electrical and optical Tx unit
MU150134A : 10/10.7G external wevlength modulation Tx unit

Choose O/E unit from the following units.
MU150122A : 10/10.7G optical Rx unit
MU150123A : 10/10.7G optical Rx unit (for both Jitter Test and Compliance Test)
MU150123B : 10/10.7G differential electrical and optical Rx unit

m For Eos Test

Bitrate 1.5M to 2.66G
Slotl

Siot2 MU150101A

Slot3 Blank or Ethernet Module
Slot4 Blank or Ethernet Module
Slot5 Blank or Ethernet Module
Slot6 Blank or Ethernet Module

For 156M, 622M, 2.4G
Only MU150101A is must. The other slots 3 to 6 are available for Ethernet modules.

m For Jitter Test

Bitrate 1.5M to 2.66G
Slotl

Sio MU150101A

Slot3 Blank or Ethernet Module
Slot4 Blank or Ethernet Module
Slot5

Siote MU150125A

For 156M to 2.66G
MU150101A and MU150125A are must. Slot 3 and 4 are available for Ethernet modules.

For 156M to 10.7G
MU150100A, MU150125A, E/O unit and O/E unit are must.

Bitrate 156M to 10.7G

Slotl

Siot2 MU150100A

Slot3 MU150121A or 121B or 134A
Slot4 MU150123A or 123B or 124B
Slot5

SIot6 MU150125A

Choose E/O unit from the following units.
MU150121A : 10/10.7G optical Tx unit
MU150121B : 10/10.7G differential electrical and optical Tx unit
MU150134A : 10/10.7G external wevlength modulation Tx unit

Choose O/E unit from the following units.
MU150123A : 10/10.7G optical Rx unit
MU150123B : 10/10.7G differential electrical and optical Rx unit

MU150124B: 10.3G differential electrical and optical Rx unit

(Require MU150100A-08, MU150125A-06 option)
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m Restrictions on the number of modules

Casel :

Case2 :

Case3 :

Ethernet test only
(Don't use MU150100A/101A/125A)
(1) Only one MU120118A/B/C module is available.
(2) MU120121A, 122A and MU120118A/B/C can be used to two in all.
(3) The other Ethernet modules are not available when it use 2 MU120121A or 122A or MU120118A/B/C.
The other modules have no restriction when it use no or only 1 MU120121A or 122A or MU120118A/B/C.

Jitter test and Ethernet test
(Use MU150100A or 101A and MU150125A)
(1) MU120121A/122A and MU120118A/B/C modules are not available.
(2) Only one MU120112A Module is available.
(3) Only one MU120121A or MU120122A module is available.
The other Ethernet modules don’t have any restriction when it doesn’t use MU120121A/122A.

OTN, SDH/SONET test and Ethernet test
(Use MU150100A or MU150101A)
(1) MU120121A, 122A and MU120118A/B/C can be used to only one in all.
(2) Two MU120101A modules are available.
(3) Two MU120102A modules are available.
(4) Two MU120111A modules are available.
(5) Two MU120112A modules are available.
(6) A combination of two MU120101A modules and two MU120102A modules is prohibited.

m Restrictions on module insertion slots

Module Unit name Slot 1 | Slot 2 | Slot 3 | Slot 4 | Slot 5 | Slot6é
MU150100A™ 10/10.7G Unit v - - - -
MU150101A™ 2.5/2.6G Eo0S Unit v - - - -
MU150121A 10/10.7G Optical Unit (Tx) - - v - - -
MU150121B 10/10.7G Optical/Electrical Unit (Tx) - - v - - -
MU150122A 10/10.7G Optical Unit (Rx Narrow) - - - v - -
MU150123A 10/10.7G Optical Unit (Rx Wide) - - - v - -
MU150123B/24B 10/10.7G Optical/Electrical Unit (Rx Wide) - - - v - -
MU150125A 10/10.7G Jitter Unit - - - - v
MU150134A 10/10.7G Optical Unit (Tx Ex. MOD) - - v - - -
MU120101A 10/100M Ethernet Module - - v v v v
MU120102A Giga-bit Ethernet Module - - v v v v
MU120111A 10/100M Ethernet Module - - v v v v
MU120112A Giga-bit Ethernet Module - - v v v v

- v
MU120118A/B/C™ | 10 Giga-bit Ethernet Module - - - y -
MU120121A 10/100/1000M Ethernet Module - -
MU120122A Giga-bit Ethernet Module - -

Vi Slots in which the target module can be inserted
ETTTIR Slots in which the target module cannot be inserted
[ T This module uses a pair of slots for insertion.
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m Interface List for Ethernet Modules

Port

10BASE-T

100BASE-TX

1000BASE-T

1000BASE-X

10G BASE-X

MU120101A 8

v

v

MU120111A 8

v

v

MU120102A 2

MU120112A 2

MU120121A 4

MU120122A

MU120118A/B 2

MU120118C 1

[ : 2 ports for 10BASE-T/100BASE-TX/1000BASE-T, the other 2 ports for 1000BASE-X

m Ethernet / EoS Functions

Model

MU120101A

MU120111A

MU120121A

MU120102A

MU120112A

MU120122A

MU120118B/C

MU150101A

Clock Variation

VB

Auto MDI/MDI-X Detection

Frame Generation

Stream Generation (Tx Stream)

Multi-Layer VLAN

MAC Address Increment

IP Address Increment

TCP/UDP Port Number Increment

Test Frame Addition

<<= <

ESESESES <

<<= <

<<= <

| || =

Hardware Random Pattern

SSESESESASESES |

Measurement

Counter

Multi-Flow Counter

Capture

Decode

Latency

Ping

Ping6 (opt12)

Arrival Time Variation

Through Mode

Monitor Mode

|| <<= <

ESESESENENENE NS <

Address Swap Mode

Unframe BER Test

<
[~

Packet BER Test (opt11)

S == <

SR SESAES AN AN A SE S AN AN SES <<= == |

<< ESESES ESESESAS <

| ESESES < | <

Auto Negotiation Analysis (opt15)

ESENENE N NN SNAY A SAESESES <

L= = = =~

Link Fault Signaling (opt16)

XENPAK Test (opt13)

Automatic Test

RFC2544

A E S LN S

RFC2889 (0pt10)

<|<

< |<

< |<

<|<

Protocol Emulation

ARP

ICMP

|

OSPF (opt07)

BGP-4

VB

ICMPV6 (opt12)

IGMP

IGAP (opt14)

MLD (opt12)

MPLS (LDP/CR-LDP) (0pt08)

MPLS (RSVP-TE) (0pt09)

S ESESAES AN ASESASES

ESESESAESESASASASASES < |

SN ESA NSNS RSN SES

S ESNESAESASAESAESASASES

ESESESENENE SN NN EN

[1L: Option 13 provides its clock only to the XAUI interface of the XENPAK module.
[P: Packet BER Test is disabled when a test frame is sent to another module.
[B: Option 13 XENPAK Test is required.

[4: Only up to eight virtual routers can be emulated.
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Please specify model/order number, name and quantity when ordering.

. W7 Ordering Information

Model/Order No.

Name

MP1590B

F0105
E0010
B0329G
J0907Q
J0908
E0008A
W2428AE
J0617B2 (8
J0635A5

JO739GH
J12006
J0747BY

J0747C8

J1003N™®
J1003P5
J1003Qto. 1
J1003R™®
J1003S8

J0994M12

MU150100A 13
MU150101AM3
MU150121A3
MU150121BM3
MU150122A
MU150123A
MU150123B
MU150124B
MU150125A
MU150134A
MU120101A
MU120102AM4
MU120111A
MU120112AM4
MU120118B16

MU120118C"6
MU120121A
MU120122AM5

MP159001B
MX159001B-05

MX159001B-08

MP1590B-01
MP1590B-02
MP1590B-03
MP1590B-07
MP1590B-08
MP1590B-09
MP1590B-10
MP1590B-11
MP1590B-12

Main frame

Network Performance Tester

Standard accessories

Shield power cord, 2.6 m:
Power cord L type (C7), 2.5 m:
Fuse, 10 A:

Side cover:

Front cover (3/4AMW4U):
Remote inter lock cord:
Remote inter lock terminator:
Optical output control key:

MP1590B operation manual CD-ROM:
Replaceable optical connector (FC-PC):

Optical fiber cable

(FC - PC-FC - PC-1M-SM), 1 m:
Optical adapter FC PANDA:
Pmoptical fiber cord, 0.5 m:
Fixed optical attenuator

(10 dB, FC connector):

Fixed optical attenuator

(15 dB, FC connector):
Semi-rigid cable (136.6 mm):
Semi-rigid cable (96 mm):
Semi-rigid cable (75.6 mm):
Semi-rigid cable (55.3 mm):
Semi-rigid cable (56.5 mm):

Terminator (50 Ohm)

Units/Modules

10/10.7G Unit
2.5/2.6G Eo0S Unit
10/10.7G Optical Unit (Tx)

10/10.7G Optical/Electrical Unit (Tx)
10/10.7G Optical Unit (Rx Narrow)
10/10.7G Optical Unit (Rx Wide)
10/10.7G Optical/Electrical Unit (Rx Wide)
10.3G Optical/Electrical Unit (Rx Wide)

10/10.7G Jitter Unit

10/10.7G Optical Unit (Tx. Ex. mod)

10M/100M Ethernet Module
Gigabit Ethernet Module
10/100M Ethernet Module
Gigabit Ethernet Module

10 Gigabit Ethernet Module

10 Gigabit Ethernet Module

10/100/1000 M Ethernet Module

Gigabit Ethernet Module

Software

1 pcit

1 pctt

2 pcs
1pc

1pc

1pc

1pc

2 pcs

1 copy

1 pc/2 pcs

1 pc
2 pcs
1 pc

1 pc

1pc

2 pcs
1pc

1 pc/2 pcs
1pc

1pc

Network Performance Tester Control Software

5 Licenses
8 Licenses

Options

RS-232C

GPIB

LAN

OSPF Protocol

MPLS (LDP/CR-LDP) Protocol
MPLS (RSVP) Protocol
RFC2889 Benchmarking Test
Packet BER Test

IPv6 Expansion

Model/Order No.

Name

MP1590B-13
MP1590B-14
MP1590B-15
MP1590B-16
MP1590B-307
MU150100A-01
MU150100A-02
MU150100A-03
MU150100A-04
MU150100A-05
MU150100A-0718
MU150100A-08
MU150100A-0918
MU150100A-38M19
MU150100A-39119
MU150100A-40118
MU150100A-43119
MU150101A-01
MU150101A-02
MU150101A-03
MU150101A-04
MU150101A-05
MU150101A-06
MU150101A-07
MU150101A-11
MU150101A-12
MU150101A-1320
MU150101A-1420
MU150101A-38M19
MU150101A-39"19
MU150101A-40"19
MU150101A-43M19
MU150121A-01
MU150121A-02
MU150121A-03
MU150121A-04
MU150121A-38M19
MU150121A-39119
MU150121A-40"19
MU150121A-4319
MU150121B-01
MU150121B-02
MU150121B-03
MU150121B-04
MU150121B-3819
MU150121B-39119
MU150121B-40"19
MU150121B-4319
MU150122A-38M19
MU150122A-39119
MU150122A-40119
MU150122A-43119
MU150123A-05
MU150123A-38M9
MU150123A-39119
MU150123A-40119
MU150123A-4319
MU150123B-05
MU150123B-38M19
MU150123B-39"9
MU150123B-40"19
MU150123B-4319
MU150124B-38M19
MU150124B-39119
MU150124B-40"19
MU150124B-4319
MU150125A-01
MU150125A-05

XENPAK Test

IGAP Protocol

Auto negotiation Analysis
Link Fault Signaling

High precision Jitter analysis
Wavelength 1.31 pm
Wavelength 1.55 pm
Wavelength 1.31/1.55 ym
Optical output power adjustable
OTU1/0TU2

10/10.7G Minus Option
10.3G

Insert/Extract

ST connector

DIN connector

SC connector

HMS-10/A connector
Wavelength 1.31 pm
Wavelength 1.55 pm
Wavelength 1.31/1.55 um
Optical output power adjustable
oTU1l

GFP-F/LEX/LAPS

POS

HO Virtual Concatenation
LO Virtual Concatenation
LCAS

Differential delay

ST connector

DIN connector

SC connector

HMS-10/A connector
Wavelength 1.31 pm
Wavelength 1.55 pm
Wavelength 1.31/1.55 pm
Optical output power adjustable
ST connector

DIN connector

SC connector

HMS-10/A connector
Wavelength 1.31 pm
Wavelength 1.55 pm
Wavelength 1.31/1.55 pm
Optical output power adjustable
ST connector

DIN connector

SC connector

HMS-10/A connector

ST connector

DIN connector

SC connector

HMS-10/A connector
OoTu2

ST connector

DIN connector

SC connector

HMS-10/A connector
oTu2

ST connector

DIN connector

SC connector

HMS-10/A connector

ST connector

DIN connector

SC connector

HMS-10/A connector
Wander measurement
OTU1/0TU2
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Model/Order No. Name Model/Order No. Name
MU150125A-06 10.3G GO0106A GBIC LX 1310 nm : 1pc
MU150134A-04 Optical output power adjustable GO0107A GBIC LH 1310 nm : 1pc
MU150134A-389 | ST connector GO0108A GBIC ZX 1550 nm : 1 pc
MU150134A-39M¢ | DIN connector G0124A GBIC T (1000BASE-T) : 1 pc
MU150134A-409 | SC connector G0136 SFP SX 850 nm : 1 pc
MU150134A-439 | HMS-10/A connector G0137 SFP LX 1310 nm: 1 pc
G0138 SFP LE 1550 nm : 1 pc
Maintenance service G0139 SFP LR 1310 nm : 1pc
MP1590B-90 Extended three year warranty service ggig?A iEmEﬁE ggggﬁgg‘;@) . i Sg
MU150100A-90 | Extended three year warranty service :
MU150101A-90 | Extended three year warranty service “GAgllizzlA iisr@;éigSrBASE_SR) ’ lpe
MU150121A-90 | Extended three year warranty service
MU150121B-90 | Extended three year warranty service g"lzltzngZA ﬁgrﬁ;bl'gt%rfgcr:
MU150122A-90 | Extended three year warranty service s
MU150123A-90 | Extended three year warranty service jﬁggg tﬂfljlot::azl?(:?fs:; 5m
MU150123B-90 | Extended three year warranty service .
MU150124B-90 | Extended three year warranty service é::)]é]é%i '(‘:AN cable (Straight), 5 m
MU150125A-90 | Extended three year warranty service arrying case
MU150134A-90 | Extended three year warranty service gggg?s :r;f;ﬁa::nel
MU120101A-90 | Extended three year warranty service
MU120102A-90 | Extended three year warranty service ;ggﬂﬁ Eesyé)‘;i‘;is(:y 2)
MU120111A-90 | Extended three year warranty service .
MU120112A-90 | Extended three year warranty service w;zggﬁg m;igggg{;"gg:‘;ﬂoﬂz‘;ﬂ edition manual
MU120118B-90 | Extended three year warranty service ) L
MU120118C-90 | Extended three year warranty service ngggﬁg m&ggggﬂi;ggﬁfﬂqs& ﬁi;ﬁg:lﬁnna:qﬂ:ual
mﬂi;gig;ﬁ_gg E::g:ggg :::2 zzg: az:g:g zgx:gg W2424AE MU150100A specifications operation manual
W2425AE MU150101A specifications operation manual
. . W2426AE MU150125A specifications operation manual
Optional accessories W2427AE MU150121/2/3/34A specifications operation manual
JO796A ST connector (replaceable, with protective caps, 1 set) W2589AE MU150121B/123B specifications operation manual
JO796B DIN connector (replaceable, with protective caps, 1 set) W2590AE MU150124B specifications operation manual
J0796C SC connector (replaceable, with protective caps, 1 set) W1931AE MU120101A/11A 10M/100M Ethernet Module
JO796D HMS-10/A connector MU120102A/12A Gigabit Ethernet Module MU120118A
(replaceable, with protective caps, 1 set) 10 Gigabit Ethernet Module operation manual
JO796E FC connector (replaceable, with protective caps, 1 set)
J0617B Replaceable optical connector (FC-PC) [h: J0491 or JO670A is attached.
J1200 Pmoptical fiber cord (both-end SFC-SP connector), 0.5 m [b: Supplied with MU150100A, MU150121A, MU150122A, MU150123A/B,
J0747B Fixed optical attenuator (10 dB, FC connector) MU150134A.
Jo747C Fixed optical attenuator (15 dB, FC connector) %: In MU150100A, MU150101A, 2 pcs are supplied.
J0747D Fixed optical attenuator (20 dB, FC connector : Supplied with MU150134A.
J1049A Fixed ogticm attenuator ESC, 5 dB) ) [5: Supplied with MU150100A, MU150101A, MU150122A, MU150123A. SM,
J1049B Fixed optical attenuator (SC, 10 dB) FC-SPC connector both ends. .
J1049C Fixed optical attenuator (SC, 15 dB) EB{ Supplied with MU150134A, FC - PANDA fiber.
JO635A Optical fiber cable (SM, FC-SPC connector both ends), 1 m L Supplied with MU150122A, MU150123A/B.
J0635B Optical fiber cable (SM, FC-SPC connector both ends), 2 m % gﬂgg::zg mm mgiggiggﬁ MU150101A.
jgg:gg 8&:22: 2:22: gz:’(lje(éSM'\{"S':Cc_sscpfoﬁzgzgt;’rzbgh ends), 3 m [10: Supplied with MU150121A/B, MU150122A, MU150123A/B,
J0773B Optical fiber cord (GI, SC-SC connector), 2 m MUL50134A.
. " ’ ! [11: MU150122A, MU150123A/B: 1 pc
J11198 Optical fiber cord (Duplex, MM), 2 m MU150121A/B, MUL50134A: 2 pcs are supplied.
J1271 Opt!cal f!ber cord (Duplex, SM, LC-LC connector), 2 m [12: Supplied with MU1501218.
J1272 Optical fiber cord (Duplex, SM, LC-SC connector), 2 m [1.3: Requires Option 01, 02 or 03.
J1273 Optical fiber cord (Duplex, GI, LC-LC connector), 2 m [l.4: MU120102A/12A require GBIC modules (sold separately).
J1274 Optical fiber cord (Duplex, Gl, LC-SC connector), 2 m [15: MU120122A requires SFP modules (sold separately).
20478 Polarization rotating module (for MU150134A) [16: MU120118B/C requires XENPAK modules (sold separately).
J1003N Semi-rigid cable (136.6 mm) [17: Unit composition has restriction. For details, please refer to a MP1590B
J1003P Semi-rigid cable (96 mm) specifications.
J1003Q Semi-rigid cable (75.6 mm) [1.8: This Option must be installed in the factory. MU150100A-07 and
J1003R Semi-rigid cable (55.3 mm) " MU1|5010éA-09 cannot be installed simultaneously.
J1003S Semi-rigid cable (56.5 mm 9: Replaceable.
JO775D Coaxialgcable ¢ ) [20: This option requires the MU150101A-11 and/or MU150101A-12.
(BNC-P620 - 3C-2WS - BNC-P620, 75 Q), 2 m
J0776D Coaxial cable
(BNC-P-3W - 3D-2W - BNC-P-3W, 50 Q), 2 m
J0322B Coaxial cable (11SMA - SUCOFLEX104 - 11SMA), 1 m
JO162A Balanced cable (Siemens 3P- Siemens 3P), 1 m
J0162B Balanced cable (Siemens 3P- Siemens 3P), 2 m
JO845A Balanced cable (BANTAM 3P/BANTAM 3P), 6 ft
J0008 GPIB cable, 2 m
GO0105A GBIC SX 850 nm : 1pc
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