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Product Outline @1/5

Outline

Anritsu is rolling out its new MU15011A Multirate Unit
for the popular MP1590B Network Performance Tester.

The Multirate Unit has all the functions of its
predecessor MU150100A 10/10.7G Unit but also has the

following new functions.

e New Functions
¢ 10G-band XFP Interface

¢ Full 10G-band Multichannel Measurement (sTm-o0/0cC-
1~STM-64/0C-192 SDH/SONET; max. 5,376 x VC11/VT1.5SPE, 4,032 x
VC12/VT2SPE)

¢ 11.1G LAN-PHY over OTN Interface (ITU-T G.Sup.43 OTU1e
and OTU2e)

¢ 10.3G LAN-PHY Interface (10G Ethernet Interface)

MU150110A-E-L-1 -
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Product Outline (25
MU150110A Multirate Unit

e Plug-in Module for MP1590B
¢ Supports Bit Rates of 1.5M to 11.1G

e Upper Compatible with MU150100A 10/10.7G Unit
¢ Inherits All MU150100A Functions
¢ Added 10G Optical IIF New
e Multichannel Measurements
¢ Simultaneous measurement of all HO/LO Channels across full 10G
band
¢ Error/Alarm, BER, APS, Delay Time Measurements

e SDH/SONET/PDH/DSn Measurements
¢ STM-0/0C-1 (52M) to STM-64/0C-192 (10G)
e OTN Measurements
¢ OTU1 (2.6G), OTU2 (10.7G)
¢ OTU1e (11.04G), OTU2e (11.09G) NewW
¢ ITU-T 0.182 FEC Performance Test
e 10GbE-LAN Measurements
¢ PCS (Physical Coding Sublayer) Measurement
¢ Link Fault Signalling Measurement

MU150110A-E-L-1
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Product Outline /5

Model, Name, Appearance

e Model: MU150110A
e Name: Multirate Unit

e Appearance:
10/10.3/10.7/11.04/11.09G

2~156M Optical In/Out (XFP)
Unbalanced Output

o R A

17 Anritsu T

MU150110A
\ g: Multirate Unit

52M~2.6G
Optical Output

External Clock 10/10.3/10.7G

1 5M/2M | /O it

2~156M 1.5M/2M
Unbalanced Input Balanced In/Out
(RJ-45)

Input Tx Electrical Clock
\ /Data Output
[,
i AW \
| Opical  ExtClock In 10G to 10.7G 1
| A Oul  15M026GHz 1061011 16Kz Data Out Clock Out
S COuONIoY
t al Rev (1:> ockOUl e ot | 108101076
.’N '\ '+§!)ém(AvgJ E ’ \ ] '(/'\' ; .;@l 3
j —— 52M t0 2.6G & A A
59M~2.6G 10/10.3/10.7G

Optical Input Rx Electrical Data Input

Rx Clock Output (1.5M~2.6G)
Sync Output

MU150110A-E-L-1
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Product Outline @/s5)

Ordering Information

Model Opt. Name Model Opt. Name
MP1590B Network Performance Tester MU150121A/B 10/10.7G Optical Unit (Tx) (121A)
01 RS-232C 10/10.7G Optical/Electrical Unit (Tx) (121B)
02 GPIB 01 Wavelength 1.31um
03 LAN 02 Wavelength 1.55um
30 High Precision Jitter Analysis 03 Wavelength 1.31/1.55um
MU150110A Multirate Unit 04 Optical Output Power Adjustable
004 | Optical Output Power Adjustable MU150123A/B 10/10.7G Optical Unit (Rx Wide) (123A)
005 | OTU1/0TU2 10/10.7G Optical/Electrical Unit (Rx Wide) (123B)
006 | 11.1G 05 oTU2
008 | 10.3G MU150124B 10.3G Optical/Electrical Unit (Rx Wide)
009 | Insert/Extract MU150125A 10/10.7G Jitter Unit
010 | Multichannel Measurement 01 Wander Measurement
05 OTU1/0TU2
06 10.3G
G0194A 1310nm XFP Module
GO0195A 1550nm XFP Module
(Typical example)
MU150110A-E-L-1 -
Side 7 /Inritsu

Discover What's Possible™




Product Outline (s/5)
Configuration Examples

""""""""" 1 Slot 1
e Non-jitter [ ey B 2| Siot2
¢ 10G Optical ‘31 2{2}2
1.5M~2.6G, 5 Slot 5
10G/10.3G/10.7G -- 6 Slot 6
/11.04G/11.09G (optical) MP1 590B
MU150110A

Note: OTU1e (11.04G) /OTU2e (11.09G) /PDH/DSn do not support
jitter measurement.
10.3G only supports No frame jitter measurement.
Combining MU150110A and interface unit (MU150121A/B,
MU150123A/B, MU150124B) requires MU150125A.

o Jitter ¢ 10G Optical/Elec. ¢ 10.3G Optical/Elec.
¢ 10G Optical Differential Differential
52M~2.6G, 52M~2.6G, 52M~2.6G,
10G/10.7G (Optical) 10G/10.7G (Opt/Elec. Diff) 10.3G (Opt/Elec. Diff, No Frame only)
1 MU150110A 1 MU150110A 1 MU150110A
2 2 2
3 MU150121A 3 MU150121B 3 MU150121B
4 MU150123A 4 MU150123B 4 MU150124B
5 MU150125A 5 MU150125A 5 MU150125A
6 6 6

MU150110A-E-L-1
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Features (10G-Band Optical I/F)

10G Optical I/F Outline

e Built-in XFP Interface

e XFP Module exchange to support 1310 and 1550
nm wavelengths

e Full support from 52M to 10G optical I/Fs (non-jitter

measurement)
Conventional 10G f\ New 10G measurement m
measurement setup setup

) Andtst U
MU150100A
L 0 ve e ﬂ
J —

O.

o o T = o | MU150110A Multirate Unit

MU150135A 10/10.7G Optical Unit (XFP)

Note: MU150110A also supports jitter measurement but requires MU150121A/B, MU150123A/B,
MU150124B, and MU150125A in addition.
MU150110A XFP does not support 10Gbps jitter measurement.

MU150110A-E-L-1 -
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Features (Multichannel Measurement (1/9))

Multichannel Measurement Outline

e Supports STM-0/0C-1 to STM-64/0C-192 SDH/SONET
Measurements

e Full 10G-band HO/LO Channel Simultaneous

Measurement (max. 5,376 VC11/VT1.5SPE and 4,032 VC12/VT2SPE
simultaneous measurements)

e Mapping Auto-search Function
Error/Alarm, BER, APS, Delay Time Measurements

e Confirm Error/Alarm Generation Status for Each
Channel using Path Monitor Function

e Event Log Function

MU150110A-E-L-1
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Features (Multichannel Measurement (2/9))

What is Multichannel Measurement?

The SDH/SONET signal channel configuration is
identified automatically (supports Mixed Mapping) and
Errors/Alarms of all channels are measured
simultaneously.

Previously, each measurement channel was selected
and measured individually, so the new unit greatly
reduces the times required for cross-channel correlation
checks and testing at multichannel measurement.

STM-16

STM-1

PDH

DSn MP1590B (MU150110A)

MU150110A-E-L-1
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Features (Multichannel Measurement /9))

Mapping Setting (Manual Setting)

Each channel is set using the Mapping Edit screen.

Any mapping can be set and setting Is easy.

Graphical display

uG?2 |—— #1 - TU11-vCll 1.9M(Async. ) | 1.5M(Async.)

1.5M{A=ync. )

1.5M{A=sync. )

of mapping

structure

«_Free setting for

[~ Unegquip - #2 - TU11-¥Cc1l 1.9M(Async.) | 1.5M(Async.) | 1.5M(Async.) | 1. M (Async.)
1.9M(Async.) | 1.5M(Async.) | 1.5M(Async.) | 1. M (Async.)
1.9M(Async.) | 1.5M(Async.) | 1.5M(Async.) | 1. M (Async.)
1.9M(Async.) | 1.5M(Async.) | 1.5M(Async.) | 1. M (Async.)
1.9M(Async.) | 1.5M(Async.) | 1.5M(Async.) | 1. M (Async.)
1.9M(Async.) | 1.5M(Async.) | 1.5M(Async.) | 1. M (Async.)
1.9M(Async.) | 1.5M(Async.) | 1.5M(Async.)

[~ Unegquip - sz - TU12-vCll 1.5M(Async. ) | 1.5M(Async.) | 1.5M(Async.)
1.9M(Async.) | 1.5M(Async.) | 1.5M(Async.)
1.9M(Async.) | 1.5M(Async.) | 1.5M(Async.)
1.9M(Async.) | 1.5M(Async.) | 1.5M(Async.)
1.MM(Async. ) | 1.9M(Async.) | 1. m(Async.)
1.9M(Async.) | 1.5M(Async.) | 1.5M(Async.)

each channel

Mapping Edit Screen

MU150110A-E-L-1
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Features (Multichannel Measurement (/9))

Mapping Setting (Autosearch Setting)

The Mapping structure of the Rx signal is detected
automatically and multichannel measurement can be
performed using detected mappings.

Signals with unknown mapping structure can be
measured, eliminating mapping setting work.
Autodetect mapping

Tx,Rx setting |Tx&Rx - Meas. mode |out-of-Service - | StrUCture
_— / x|
Detect condition
’7 Bitrate : 9953M /
Signal structure ‘
Detected I
AUGE1
TUZE2 1 2 3 4 5 B 7
s LT T T T T I I T T I I ITITTIIT ]
2
LI T T T T T T T I T T I I TTTI I T TITIITITIITT
Unknown channels |:| |
PDH frame
VCPayload @[ Word16 [0101 0101 0101 0101 [Binary - \ Cancel | Apply |

Auto Search Screen

MU150110A-E-L-1
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Features (Multichannel Measurement (s/9))

Path Monitor Function

The full AUG Error/Alarm generation status and the
Error/Alarm generation status for any specified channel

can be monitored in detail.

Since all monitoring results are displayed on one screen,
the Error/Alarm status of all channels can be seen at a

alance.

Full AUG
Error/Alarm status

AU3 1 |
A O \\IIIIHIIIHIIIHIIIIHIIIH‘
» Auto search Il Pause

Details of

F1L AUG AUB TUG2 TUT Al
Error/Alarm status B o — e T —
OLes Claus (M: K] CILOmM [Clgit Clas (k] CILom [Cgit
Cor  [ORE Clas [CleiPz  |[Clsyne. Oior  [OrEl Clas [leiPz  |[Clsyne.
Mor  [CIRel MLor  [IRel
or all channels = == e o
[le-as  [lB1 [IERDIS LIERDIF PDH [IERDIS LIERDIF FOH
Cwor  [O\2 [JERDIC |AUPIC [IERDIS |TUPJC [LILoF [IERDIC |AUPIC [IERDIS |TUPJC LILoF
Y -+ [Coor  [CIREI [JumnEQ |[INDF  |[CIERDIC CINDF  |Clal [umnEa |CINDF  |CIERDIC CINDF  |ClAl
an s eC| Ie [JAls [CIFas [IsLl C+pJc  |CIUKEQ |CI+P, O [J+PJC  |CJUNEQ |[J+PJ
RO [I-Pu sy I-Pu: (m[el{e3)] [I-pJ sl [-pd Cegen
h I Clcons  |CIRFI Cco Cez [Clcons  |CIRFI Cco ez

Path Monitor Screen

Error/Alarm
status of each
channel in
specified AUG

MU150110A-E-L-1
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Features (Multichannel Measurement (/9))

Error/Alarm Measurements

The Errors/Alarms for each channel are measured and

the results are displayed as a list.

Measurements

e Alarm (Second/Frame) %i=s |

dlarm ISEcgnd j Errar Icgu_m; j Dizplay data ICurrent vl
‘ C O m m O n Start [15:25:48 18/May]| Elapzed [00-00.05:27]

= 1o x|

»>larm | >>Eror | S3PTR

] Alarm 1=
‘ S e ct I o n LEEES Structure{Common | Section HP ALY ]
1 Filter LOS GA5 | LOF 00F AlS RDI AlS LoP | ERDIF | ERDIS |

¢ HP (AU) VT
¢ LP(TU) s
o Payload
e Error (Count/Rate) by e

‘ S e ct i o n 1134 ALZ-C11

1141 AU3-C11
H P AU 1142 ALZ-C11

‘ 1143 AU3-G11
1144 AU3-C11

‘ LP (TU) 1151 AU3-G11
1152 AU3-C11

P I d 11563 ALZ-C11

‘ ay Oa 1154 AU3-G11
. 1161 AU3-C11
® POI nter 1162 | ALS-C11
1162 AU3-C11

11564 AU3-G11

‘ AU 1‘1 71 Alar1i

S e e R P T e T e R o % Y S R e R e S R e Y 5 Y R e R SR S R S R co
= = R R R e e R R e R e Y e R R Y R = Y = R = R Y = = R =]
= = R R e R e e e R e R e Y e R R Y R = Y = R = R Y = = R =]
slololojlo|lo|o|lo|lojlo|lo|lo|olo|o|jlo|lo|lo|o|la|loja|o|o|la
EIRS = R R R RS R RS R R = T S T R = = R = R R R
slolo|lojlo|lo|o|lo|lojlo|o|lo|lolo|o|jlo|lo|lo|o|lo|loja|o|o|la

ololojo|lo|lo|jo|lo|ojlo|lo|jo|o|o|lo|lo|o|lo|lojo(o|a|o

slolololo|lo|o|lo|lojlo|lo|lo|olo|o|jlo|lo|lo|o|lo|loja|o|o|la
slolo|lolo|lo|o|lo|lojlo|lo|lo|olo|o|jlo|lo|lo|o|lo|loja|o|o|la
slololojlo|lo|ojo|jlojlo|lo|lo|ojlo|ojlo|lo|lo|o|lao|loja|o|o|la

oo

L._I;

¢ TU Manual Counter Screen

MU150110A-E-L-1
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Features (Multichannel Measurement (7/9))

APS Measurements

The APS Switching Time for each channel is measured
and the results are displayed as a list.

Measurements

e Switch Time (ms)
¢ Last: Latest measurement result
¢ Judge: OK (Pass) /NG (Fail)

- - _ioix
¢ Min.: Min. value
FEXLE: Structure| Switch time(ms) Count 1=
‘ M ax_ . M ax_ Val U e H; e st Jo Mir - Mae, - F\veragi . Total - oK - NG .
1 4 ikl oK 957 257 957 & & 0
¢ Average: Average value || = S ] [ ) T [
a 4 257 oK 257 257 257 8 & 0
® C ou nt 4 4 957 oK 957 957 957 & & 0
5 4 257 oK 257 257 257 & & 0
. & 4 257 oK 257 257 257 8 & 0
‘ Total . CO u nts Of total 7 cé 257 oK 257 257 957 B & 0
8 4 257 oK 257 257 957 & & 0
g 4 10006 NG 957 10008 1649 7 & 1
measuremen ts 10 Cé 10006 NG 957 10008 1640 7 & 1
. 11 4 256 oK 956 257 956 7 7 0
‘ OK. Cou nts Of OK (PaSS) 12 4 256 oK 256 257 256 7 7 0
. 13 4 256 oK 256 257 256 7 7 0
. 14 4 956 oK 956 957 956 7 7 0
‘ NG' Counts Of NG (Fall) 15 4 357 oK 957 257 957 8 & 0

APS Test Result Screen

MU150110A-E-L-1

Discover What's Possible™ Slide 17 /I nl'ltSU



Features (Multichannel Measurement (s/9))

Delay Time Measurement

The Delay Time for each channel is measured and the
results are displayed as a list.

Measurements
n
e Delay Time (us)
o
¢ Last: Last measurement fr
I Start 12:19: 56 30/Jan/z009
res u t Ferrr. Structure| Delay time Qe -]
H " H L | Filter Lazt Min. Max. Average Timeout |-
‘ Mln. Mln. value 'q” _____ ‘Ig 153 8? 51
1111 AL3-C11 11.0: 10 110 107 1
L MaX: Max. Value 1112 ALZ-C11 121 121 121 121 0
1113 AUZ-C11 132 132 132 132 0
2 Ave rage: Ave rage Val ue 1114 | AU3-G11 142 142 143 142 0
. 1121 AL3-C11 12 19 12 10 0
'S T|meout: Cou nts that was 1122 |AU3-C11 122 18 122 120 0
1123 AUZ-C11 123 123 123 123 0
b b 1124 ALF-C11 144 144 144 144 0
nOt a Ie to e 1121 AL3-C11 1.3 19 113 111 0
. . 1132 ALZ-C11 124 19 124 122 0
measured Wlthln 1123 AUZ-C11 135 135 135 135 0
. 1154 ALF-C11 1456 1456 146 146 0
measured pe”Od 1141 AU3-CT1 115 19 15 113 0
1142 AUZ-C11 125 125 126 125 0
1143 AL3-C11 126 126 126 126 0 <

Delay Screen

MU150110A-E-L-1
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Features (Multichannel Measurement (9/9))

Event Log Function

The Error/Alarm occurrence status is displayed as a list
of up to 300,000 events.

Measurements

Time: Occurrence/recovery time
Event: Event name

Channel: Occurrence/recovery
channel

Structure: Mapping structure
Duration (s): Alarm duration
Count: Error count

Rate: Error rate

Manual event log Ol x|
window
- | a | v | - Il Pause
Time Event Channel | Structure | Duration{s) | Count Rate
Filter Frr Filter Filter Filter Filter
09/01/29 131148 | AU-AIS 2 o]
A=Al 10 G4
AL-ALS 18 4
AL-Als 26 4
09/1/29 1311:62 | AL-ALS 2 4 4
AL-Als 10 G4 4
AL-Als 18 G4 4
AL-ALS 26 o4 4
09/01/29 1311668 HP-B2 ] -4 300 20E-06
HF-B3 13 G4 300 20E-06
09/01/29 1311659 HP-B3 5 G4 300 20E-06
HP-B3 13 -4 300 20E-04

Manual Event Log Screen

MU150110A-E-L-1

Discover What's Possible™

Slide 19

/inritsu




Features (LAN-PHY over OTN (1/6))

LAN-PHY over OTN (11.1Gbps) Functions

e Supports OTU1e (11.04 Gbps) and OTU2e (11.09
Gbps)

e Supports ITU-T 0.182 FEC Performance Test

e Wrapping Test from 10GbE LAN-PHY (10.3 Gbps) to
LAN-PHY over OTN (11.1 Gbps)

e Overhead Editing/Monitoring (OUT, ODU, OPU, FAS,
TTI, FTFL)

MU150110A-E-L-1 -
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Features (LAN-PHY over OTN (2/6))

What is LAN-PHY over OTN (11.1 Gbps)?

ITU-T G.Sup.43 specifies LAN-PHY over OTN for bit-
transparent 10GbE transfers. The MU150110A supports

the following two 11.1 Gbps methods.
¢ 11.09 Gbps (OTU2e: With fixed stuff)

0TU2e ODU2e 1 OPU 2 x 1 Fixed x1 Client
Stuffing Payload
11.0957 Gbit/s 10.3995 Gbit/s 103560 Gbit/s 10.3125 Gbit/s
(255/237 x 10.3125) (239/237 % 10.3125) (238/237 % 10.3125) (10GbE LAN PHY)

¢ 11.04 Gbps (OTU1e: Without fixed stuff)

OTUle x 1 ODUle x 1 OPUle x 1 Client
— 44—  Payload

11.0491 Gbit/s 10.3558 Gbit/s 10.3125 Gbit/s
(255/238 x 10.3125) (239238 x 10.3125) (10GbELANPHY)
Column o o Column
ROW 1 78 14 15 16 17 § ; § f 3824 3825 4080 |
Row
1 'AS O OH AS o OH
Fixed
S Stuff 2 °
, S_' OPUKk Payload Bytes OPUk Payload OTUk FEC é OPUK Payload OT Uk FEC
g 3 o
=
4 4

Mapping frame with fixed stuff bytes = Mapping frame without fixed stuff bytes

MU150110A-E-L-1 -
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Features (LAN-PHY over OTN @3/s))

LAN-PHY over OTN Measurement Application

The MU150110A can send and receive 11.1 Gbps and
10GbE independently.

Because one unit supports both OTU1e/OTU2e wrapping
and de-wrapping tests, the equipment investment is cut.

111 Gbps (OTU19I29)

10.3 Gbps

MP1590B
(MU150110A)

oooooooo

MU150110A-E-L-1
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Features (LAN-PHY over OTN /s))
ITU-T 0.182-Compliant FEC Test

Anritsu’s proposed FEC performance tests using
Poisson distribution random errors were adopted by
ITU-T 0.182 in July 2007.

Reproducible/accurate FEC error correction tests are
performed by generating random signal errors (Poisson
d iStri b Uti 0 n) " FEC Efficiency Test by Digital Method

1.0E-02 ¢ | )
g P e
1.0E-05
| T oawl r | .I |
1| - ] ,

1.0E-06 E |—e— Theoretical figure with FEC

1.0E-07 L| Theoretical figure without FEC

f { F |—m— Digtal Method with Bad Random Distribution
|

Output Bit Error Rate

1.0E-08 E | =< Digtal Method with Good Random Distribution

1.0E-09 ¢

Bad Random  Good Random 10810 |

. . . 1.0E-11 /
Distribution Distribution 1.0E-05 1.0E-04 1.0E-03 1.0E-02

Input Bit Error Rate

Error Correction Curve

MU150110A-E-L-1
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Features (LAN-PHY over OTN (s/6))
Interface Setting

The Rx and Tx interfaces can be set independently.

?‘l”"delhdl _+ Bun/Stop |§- Alarm |} Errar | E\l ﬁl I Histany H.Hesetl ﬁﬂ%lil
Signal Ll
Interfacel Mapping | Construction | Guide |
Tx,Rx setting ITx/RJc -| Meas. mode IOut—of—Service -
Tx setting
Bit rate |11. 04G jIOptical(XFP) ~| 1310nm Laser |i

\ Tx Interface

 Setting

Reference clock input IInternal -
Reference clock output IBITS ~|
Sync. output Im

Rx setting
Bit rate 10.3¢G jIOpt ical (XFP) =

\\ Rx Interface

Setting

| |
Interface Screen

MU150110A-E-L-1
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Features (LAN-PHY over OTN (/6))

Overhead Editing/Monitoring
The OTN overhead can be edited freely and sent.

The overhead and payload of received signals can be
monitored.

-4 |Mnde|TnnI| & Run/Stop | > Alam | & Emor | "| Hslm F@ JE@@ @ E " Run.ismp| » Alam I » Error ] I History H.Reset :I!l!]il El
" T a— (o oo
| OTN | SDH | OH | TTI | FTFL |Payload|

Bitrate [11.096 - Default u Pause |
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 o — i T e e

FAS MFAS SM GCCOo RES RES JC 1
e 76 [ 5 55 [ 55 [ [ [ov o [0 |[o% [i5] [ o0
1f=¢ =< = 125 125 [12s QRS TSR oo oo oo Jifoc oo o0 IS RES [Tcmi | cMe | TCNS ‘ TCM | FIRL | RES | JC |

RES TCM TCM6 TCMS TCM4 FTFL RES JC 2 L
rer 5 [oo [ow o0 [55 [5 [o1 |55 [o¢ fox [55 [z [ox [oo [ov [0
2 /oo Joo oo oo 'Tm| - foi Tm| -- Jor |TT| -- fo1 FTFL|[o0 | — TcM3 [ Tomz : Tcmi ] [ = REes | J
TCM3 TCM2 TCMA PM EXP RES JC BEWEEW’H.EEEEEEWWWW
3jmm| - for mm| - for| mm| - Jo1| Tm| - fo1| oo  [ooffoo - e [ we | weee | ms [ [wn |

GCC1 GCcec2 APSIPCC RES PSI NJO 4 [ﬁ !ﬁ [ﬁ ;ﬁ [ﬁ W [ﬁ iﬁ [ﬁ [ﬁ [ﬁ |o—o [E W [W [E
ajfo0  Joo |[oo | [oo |foo| [oo  Joo oo o0 foo  [oo oo [oo  [oo |[s0 |- | | D

PSI[0]: 02 Async. CBR mapping

OH Preset Screen OH Monitor Screen

MU150110A-E-L-1 -
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Features (10GbE LAN-PHY (1/s))

10GbE LAN-PHY (10.3Gbps) Function Outline

e PCS (Physical Coding Sublayer) Measurements
¢ 66B Pattern Editing
¢ 66B Pattern Capture
¢ Error/Alarm Measurements using Test Patterns (Square

Wave, Pseudo-random, PRBS31) Specified by IEEE 802.3
Stream Sending
Throughput Measurement
BER Measurement
Sequence Error Measurement
Latency Measurement

LFS (Link Fault Signaling) Measurement

¢ LFS Auto-response

¢ LFS (Remote/Local Fault Signal, Edit Signal)
Editing/Sending

¢ LFS Capture

MU150110A-E-L-1
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Features (10GbE LAN-PHY (2/s))

PCS Measurements (66B Pattern Editing)

The 66B pattern at the 64B/66B encoding used by the
10GbE PCS layer can be edited for 256 blocks max. and
sent.

}Glmndel'[ooll » Run/Stop |/ Alarm |/ Error | ﬁ"l | [~ History H. Reset | ﬂlEI@I_?I [+
i |

66B programmable | Seed |

( No. SH |Pattern | -
10 1E 00 00 00 00 00 00 00 00
2 10 7855555555555500
3 01 00 00 00 00 00 00 00 00
4 01 00 00 00 00 00 00 00 DO
5 01 00 00 00 00 00 00 00 00
6
7
8

01 0000 00 000000 00 00
01 00000000 . d

Edit 66B pattern
for 256 blocks 11 10 87000000

12
max- = 10 33000000

01 55555500 Data(H) Il]l] 00 DO 00 DO 55 55 55 <\ Set any 66B
14 01 00000000

15 01 0000 0000 patte rn

16 01 000000 00uvovooouou
17 01 00000000 00000000
18 01 00000000 00000000
\ 19 01 00000000 00000000

01 00 00 00 00 Nn.l E |«|<|>|»||

9 01 000000 00
10 01 00 00 00 00 Sync header IControI vl [~ Invalied syncheader

Blocktype  |COC1C2C3554D5D6D7 =33(h) ¥| [~ Overwrite block type | FF

66B Programmable Screen
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Features (10GbE LAN-PHY @/s))

PCS Measurements (66B Pattern Capture)

Up to 4,096 blocks of the 66B pattern matching the
specified filter conditions at the specified trigger
conditions can be captured to memory and decoded and

displayed.

This makes initial troubleshooting of 10GbE problems

very easy.

Analyze - PCS capture =

Capture |

B i m RunsSton | 5 dlam | 5 Ever | EER [T I~ Hitoy | HFeset| 1| ] 23] 2]

Settln.s Jump |No. - Previous Next
Set fllter and/'@{ Capture Index 2,049 ¥ Trigger |
Triggered number: 2049
H Mo, |SH | Block type [ I [ [ [ [ [ [ [ [Ral_ timelns] =
rlgger 2037 [0 | DOD1D2D3/D4D5D6D7 DO=00 DI=00 D200 D3=00 D4=00 D5=00 DB=00 D7=00 ©
2038 |m | DOD1D2D3/D4D506D7 DO=00 D1=00 D2=00 D3=00 D4=00 D5=00 DA=00 D7=00 &
g m 2029 |m | DOD1D203/D4D50607 DO=00 D1=00 D200 D3=00 D4=00 DE=00 DE=00 D?:b
2040 |01 | DODID2D3/D4DE0EDT DO=D0 D1=00 D2=00 D3=00 D4=00 DB=00 DE=00 D7=
condltlons 2041 | | DODID203/D4DE0ED7 DO=00 D1=00 D200 D3=00 D4=08 D5=69 DE=12 D7=04 ¢ T ——
2042 [10 | TOC1G2C3/C4C5C6CT (87 N7=00 C1=00 C2=00 ©3=00 C4=00 CH=00 CA=00 C7=00 &
2043 [10  |COC1C2C3/S4DEDEDT (33 G000 C1=00 C2=00 C3=00 N4=00 DE=B& D6=56 D7=56 ©
2044 |01 | DODID2D3/D4DE0EDT DO=55 DI=65 D265 D3=00 D4=00 DB=00 DB=00 D7=00 ©
2045 |01 | DODID2D3/D4DE0ED7 DO=00 D1=00 D200 D3=00 D4=00 D5=00 DE=00 D7=00 €
2046 |0 | DOD1D2D3/D4D506D7 DO=00 D1=00 D2=00 D3=00 D4=00 D5=00 DA=00 D7=00 &
2047 |m | DOD1D203/D4D50E07 DO=00 D1=00 D200 D3=00 D4=00 DE=00 DE=00 D7=00 & N
2043 |01 | DODID2D3/D4DE0EDT DO=00 D1=00 D2=00 D3=00 D4=00 DB=00 DB=00 D7=00 ©
D001 D203/D4D50607 DO0=00 | D1=00 | D200 D3=00  D4=00 |D5=00  DE=00 | D7=00 |6
- 2050 |1 | DOD1D203/D4D50607 DO=00 D1=00 D200 D3=00 D4=00 DS=00 DE=00 D7=00 &
Is a 2051 |M  DOD1D203/D4D50EDT DO=00 D1=00 D200 D3=00 D4=00 DE=00 D6=00 D7=00 6
2052 |10  DODIDZD3/TACECHCT |GG D003 DI=80 D2=12 D3=04 N3=00 (CE=00  GA=00  G7=l
2053 [10  |COGIG2CA/C4C5CE5T 1E GO=00 C1=00 | G2=00 G3=00 GC4=00 |G5=00  GA=00 o?:“\
2054 [10 |S0D1D2D3/D4DSDADT |78 DI=55 D2=55 D3=55 D4=55 D5=55 D6=55 D7=00 8 T ———
ayer erro rs re 2086 | | DOD1D203/D4D50607 DO=00 D1=00 D200 D3=00 D4=00 DE=00 DE=00 D7=00 &
2056 |01 | DODID2D3/D4DE06DT DO=00  D1=00 D200 D3=00 D4=00 DB=00 DB=00 D7=00 ©
2057 |01 | DODID2D3/D4DE06D07 DO=00 D1=00 D200 D3=00 D4=00 D5=00 DE=00 D7=00 €
2053 |0 | DOD1D203/D4D50607 DO=00 D1=00 D200 D3=00 D4=00 DS=00 DE=00 D7=00 & &
- oo S RS RSeS| _J_l
I

PCS Capture Screen

Display frames
including
preamble
(green)

Display
control data
such as gap
(white)
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Features (10GbE LAN-PHY (/s))

10GbE Error Alarm Measurements

The 10GbE throughput, BER, PCS errors, sequence
errors, etc., can be counted.

Detailed 10GbE L1/L2 quality-related measurements are
sugported

Error/Alarm (PCS) Screen Error/AIarm (Ethernet) Screen Error/Alarm (BER) Screen

Elaels] o st 8813 o i o e 1] 2188 2]
El m— B Result = ot B

Received

FFFFF

Bit(bitis)

Ethernet (Count) Screen Ethernet (Rate) Screen

MU150110A-E-L-1
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Features (10GbE LAN-PHY (s/s))

10GbE Stream Send Function

The contents of 10GbE frames can be set freely and

sent at the specified rate.

Set TXx 10GbE frame
contents

}G|Mnde|'[ool| % Run/Stop | 5 Alam | % Enor | "‘ r- - - JJJJ J
Ethernet setting -

Source a ddress
Edit preamble pattern... | [Random - |static -]
Value: Value:
SFD Hex D5
‘ 00-00-00-00-00-00 ‘ 11-22-33-44-55-66
T Mask:
ype ‘FF—FF—FF—FF—FF—FFJ 4

Set 10GbE frame Tx
rate

8 |
LI

2 /B8 2| [

Ethernet Setting Screen

Err/Alm \ Offset Stream control ‘ Mode

» Start

~ Repeat

Gap insertion [Fixed -

Value \ 50.0 ‘% j

Stream Control Screen

MU150110A-E-L-1
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Features (10GbE LAN-PHY /s))

Latency Measurement

The 10GDbE latency (delay time) can be measured to
display the current, max., min., average values, and the
Rx frame count.

Bt [ote| Tot| W Runsstop | b slam | Ena

[

Latency|
Current 0.010 001 186s
Max 0.010 001 199s
Average 0.010 001 192s *— max., min.,
Frames 84 average latency

values and Rx
| frame count

\
Latency Screen

MU150110A-E-L-1
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Features (10GbE LAN-PHY (7/s))

LFS Measurement (LFS Edit/Send)
XGMII data can be edited and sent.

The LF (Local Fault)/RF (Remote Fault) Signal and any
XGMIl data (Value fixed for Lane 0) can be sent.

[~ Histomy H_Hesell ﬂﬂla_?l R‘l

stmenu ¥ fLin
Send data|Mode|

~Signal pattern
+ Remote fault sighal [hex 9C000002]
c Local fault sighal [hex 9C000001] -+

» Start

TG hin]
1000

[
L3

- Edit signal
Lane TrDhex]
DDDDDDDD

1} 1 ac

1 - _

\

— XGMII Data
signal pattern
specification

Send Data (LFS) Screen

MU150110A-E-L-1
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Features (10GbE LAN-PHY (s/s))
LFS Measurement (LFS Capture)

A maximum of 512 columns of received XGMII data can
be captured to memory, decoded and displayed.

The filtered LF/RF signal can be displayed by stopping
capture that is triggered by the specified XGMII data
(column).

BlMunalTaaII » Fiun/Stop I o Alam | » Enar I_Ejm I History _H Reset | HEI@I_?I |53

Analyze - LFS capture -
LFS capture |
Trigger [oFF = Signal pattern -
B e Set trigqger
0 - -
1 - - “
o - - ngs
Set filter display—> ™™  ° ——|conditions
p y No ‘ o) ‘ RHD | Type | Cods ‘ Code | Cods ‘ Code |~
g m {Lane0-3} | {lane0-3} (ane 0} | flane 13 | (ane 2} | (lane 3

Co n d Itl o n s 1 1000 90000001 Local fault signal Sequence  Data Data Data
2 1000 Ac00000 Local fault signal Sequence  Data Data Data
3 1000 2c000001 Local fault signal Sequence  Data Data Data
4 1000 2c000001 Local fault signal Sequence  Dats Data Data
5 1000 2c000001 Local fault sienal Sequence  Dats Data Data
[} 1000 2c000001 Local fault sienal Sequence  Dats Data Data
7 1000 90000007 Local fault signal Sequence  Dats Data Dats
8 1000 90000001 Local fault signal Sequence  Dats Data Dats
9 1000 9C000001 Local fault signal Sequence  Data Data Data
101000 90000007 |Local fault signal Sequence  Data Data Data XG M I I D at a d e COd e
1 1000 9C000001 Local fault =ignal Sequence | Data Data Data
12 1000 9C000001 Local fault zignal Sequence | Data Data Data "\
13 1000 8C0000m Local fault signal Sequence  Data Data Data — =
14 1000 8C0000m Local fault signal Sequence  Data Data Data d I s I a
15 1000 8C00000m Local fault signal Sequence  Data Data Data
16 1000 8C00000m Local fault signal Sequence  Data Data Data
17 1000 2c00000 Local fault signal Sequence  Data Data Data
18 1000 2c000001 Local fault signal Sequence  Data Data Data co u m n s m ax -
19 1000 2c000001 Local fault signal Sequence  Dats Data Data
20 1000 2C000001 Local fault sienal Sequence  Dats Data Data ;I

LFS Capture Screen

MU150110A-E-L-1
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. Comparison with Previous Unit
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Function Comparison (i/2)

MU150110A & MU150100A Functions (1/2)

Function

MU150110A

MU150100A

Interface

STM-0~ STM-64

0C-1~0C-192

OTU1(2.6G)/OTU2(10.7G)

OTU1e(11.04G)/OTU2¢(11.09G)

PDH/DSn

10GbE LAN-PHY

10G Optical (XFP)

SDH/SONET

No Frame

LO Mapping

Through Mode

Error/Alarm Generation and Analysis

Overhead Preset and Monitoring

Pointer Test

Delay Measurement

APS Test

Path Trace

OTN

No Frame

Through Mode

Error/Alarm Generation and Analysis

Overhead Preset and Monitoring

Pointer Test

Delay Measurement

APS Test

SRIS|IS|SIS|SIFIS SIS ]IS |]ISIS|SIS|IS S| [<|<

RIS|IS|SIS|[S|SIS | ]S||< ]| |]<|<|<|<

MU150110A-E-L-1
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Function Comparison (2/2)

MU150110A & MU150100A Functions (2/2)

Function

MU150110A

MU150100A

10GbE

No Frame

v

Electrical I/F Only

Through Mode

Transmitted Frame Size

48 to 16,384 bytes

Transmitted IFG

7.2ns to120 s

VLAN Support

PCS Error/Alarm Generation and Analysis

66B Programmable Data Sending

Up to 256 Blocks

66B Capture

Up to 4,096 Blocks

BER Test

Latency

LFS Auto Reply

LFS Sending

LFS Capture

Up to 512 Columns

Multichannel
Measurement

Interface

STM-0/0C-1 to STM-64/0C192

# of Channel

Up to 5,376

Auto Detect Mapping

Error/Alarm Measurement

APS Test

Delay Measurement

Event Log

Jitter (*)

Jitter Generation Measurement

Jitter Tolerance Measurement

Jitter Transfer Measurement

Other

Frequency Offset

+/-100 ppm (+/-0.1 ppm Step)

+/-100 ppm (+/-0.1 ppm Step)

Frequency Monitor

+/-100 ppm (0.1 ppm Resolution)

+/-100 ppm (0.1 ppm Resolution)

Optical Output Power Adjustable

Exclude XFP Interface

Optical Power Meter

RISISISIFIS|]FI]F]IS]|SI]F|S SIS ]|S<|I] ||| |]|]|]|]S|| ||| <|=

f|IS|S|IS[S]IS<|S<|<

Differential Interface between Tx and Rx

(*) Requires MU150121A/B, MU150123A/B, MU150124B, MU150125A
OTU1e (11.04G) /OTU2e (11.09G) /PDH/DSn do not support jitter measurement.
10.3G only supports No frame jitter measurement.

MU150110A-E-L-1
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. Summary
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Summary

MU150110A Multirate Unit

e Built-in 10G Optical Interface
¢ Easy and low-cost setup . Configure cost-efficient

measurement

environment.

e Multichannel Measurement
¢ Greatly reduced B Cut measurement costs. l
measurement times

e 11.1Gbps and 10GbE (10.3G)

Measurements
¢ One unit supports . Save space, cut testing
SDH/SONET/OTN, LAN-PHY costs, and cut

L

over OTN and 10GbE additional investment

costs for extending
conventional functions.

MU150110A-E-L-1

Discover What's Possible™ Slide 38 /I nri tSU



/inritsu

Specifications are subject to change without notice.

Anritsu Corporation

5-1-1 Onna, Atsugi-shi, Kanagawa, 243-8555 Japan
Phone: +81-46-223-1111

Fax: +81-46-296-1264

* US.A.

Anritsu Company

1155 East Collins Blvd., Suite 100, Richardson,
TX 75081, U.S.A.

Toll Free: 1-800-267-4878

Phone: +1-972-644-1777

Fax: +1-972-671-1877

® Canada

Anritsu Electronics Ltd.

700 Silver Seven Road, Suite 120, Kanata,
Ontario K2V 1C3, Canada

Phone: +1-613-591-2003

Fax: +1-613-591-1006

® Brazil

Anritsu Eletrénica Ltda.
Praca Amadeu Amaral, 27 - 1 Andar
01327-010-Paraiso-S&o Paulo-Brazil
Phone: +55-11-3283-2511

Fax: +55-11-3288-6940

® Mexico

Anritsu Company, S.A. de C.V.

Av. Ejército Nacional No. 579 Piso 9, Col. Granada
11520 México, D.F., México

Phone: +52-55-1101-2370

Fax: +52-55-5254-3147

°* U.K.
Anritsu EMEA Ltd.

200 Capability Green, Luton, Bedfordshire, LU1 3LU, U.K.

Phone: +44-1582-433200
Fax: +44-1582-731303

® France

Anritsu S.A.

16/18 avenue du Québec-SILIC 720
91961 COURTABOEUF CEDEX, France
Phone: +33-1-60-92-15-50

Fax: +33-1-64-46-10-65

® Germany
Anritsu GmbH

Nemetschek Haus, Konrad-Zuse-Platz 1
81829 Minchen, Germany

Phone: +49-89-442308-0

Fax: +49-89-442308-55

° |taly

Anritsu S.p.A.

Via Elio Vittorini 129, 00144 Roma, ltaly
Phone: +39-6-509-9711

Fax: +39-6-502-2425

® Sweden

Anritsu AB

Borgafjordsgatan 13, 164 40 KISTA, Sweden
Phone: +46-8-534-707-00

Fax: +46-8-534-707-30

® Finland

Anritsu AB

Teknobulevardi 3-5, FI-01530 VANTAA, Finland
Phone: +358-20-741-8100

Fax: +358-20-741-8111

® Denmark

Anritsu A/S

Kirkebjerg Allé 90, DK-2605 Brendby, Denmark
Phone: +45-72112200

Fax: +45-72112210

® Spain
Anritsu EMEA Ltd.

Oficina de Representacion en Espana
Edificio Veganova

Avda de la Vega, n° 1 (edf 8, pl 1, of 8)

28108 ALCOBENDAS - Madrid, Spain

Phone: +34-914905761

Fax: +34-914905762

® Russia
Anritsu EMEA Ltd.

Representation Office in Russia
Tverskaya str. 16/2, bld. 1, 7th floor.

Russia, 125009, Moscow

Phone: +7-495-363-1694

Fax: +7-495-935-8962

® United Arab Emirates

Anritsu EMEA Ltd.

Dubai Liaison Office

P O Box 500413 - Dubai Internet City

Al Thuraya Building, Tower 1, Suit 701, 7th Floor
Dubai, United Arab Emirates

Phone: +971-4-3670352

Fax: +971-4-3688460

® Singapore
Anritsu Pte. Ltd.

60 Alexandra Terrace, #02-08, The Comtech (Lobby A)

Singapore 118502

Phone: +65-6282-2400
Fax: +65-6282-2533

® India

Anritsu Pte. Ltd.
India Branch Office

3rd Floor, Shri Lakshminarayan Niwas, #2726, 80 ft Road,

HAL 3rd Stage, Bangalore - 560 075, India
Phone: +91-80-4058-1300

Fax: +91-80-4058-1301

® P.R. China (Hong Kong)
Anritsu Company Ltd.

Units 4 & 5, 28th Floor, Greenfield Tower, Concordia Plaza,

No. 1 Science Museum Road, Tsim Sha Tsui East,
Kowloon, Hong Kong

Phone: +852-2301-4980

Fax: +852-2301-3545

® P.R. China (Beijing)
Anritsu Company Ltd.

Beijing Representative Office

Room 2008, Beijing Fortune Building,

No. 5, Dong-San-Huan Bei Road,

Chao-Yang District, Beijing 100004, P.R. China
Phone: +86-10-6590-9230

Fax: +86-10-6590-9235

e Korea

Anritsu Corporation, Ltd.

8F Hyunjuk Building, 832-41, Yeoksam Dong,
Kangnam-ku, Seoul, 135-080, Korea

Phone: +82-2-553-6603

Fax: +82-2-553-6604

e Australia

Anritsu Pty. Ltd.

Unit 21/270 Ferntree Gully Road, Notting Hill,
Victoria 3168, Australia

Phone: +61-3-9558-8177

Fax: +61-3-9558-8255

® Taiwan

Anritsu Company Inc.

7F, No. 316, Sec. 1, Neihu Rd., Taipei 114, Taiwan
Phone: +886-2-8751-1816

Fax: +886-2-8751-1817

Please Contact:

081225

Printed on Recycled Paper

No. MU150110A-E-L-1-(1.00)

Printed in Japan 2009-6 PRS






