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I Network Master Pro MT1000A

» Redefining Transport Testing

/inritsu
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I Market Situation—Historical

» Core network had multiple metro/access network subsets

— Much of the network coming to the access network was muxed up to a
larger metro network which was muxed up to the core network.

* Not all traffic was transferred to the core, but a large percentage was.
» To a large extent, the core was the size of the combined metro networks.
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I Market Situation—Current and Future

*  Metro networks becoming same or larger size than core
- Many services now require “near” real-time response (simultaneous multiple access
to data)
« Transferring data long distances to server not ideal
— Many services to many millions of users (apps) now truly global (apps)
* Asingle or even two servers (back-up) isn't good enough to handle data
- Many services require very large data from millions of users (video)

* HD and even UHD video now being streamed ;' Metro = — — - ~
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I Market Segmentation
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I Where to use MT1000A o
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I Out-of-Service Installation Testing

* Installing and commissioning new lines
— Verify new-line quality/performance before service commissioning
* Troubleshooting with test traffic
— Test network functions under different loads
» Testing line quality
— Perform far-end loopback tests using cable or special configuration
(protocol dependent)

MT1000A
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I Out-of-Service Installation Testing

* One-way testing using two instruments

— Separate results for each line direction
- Performed between MT1000A and MT1000A

/inritsu /inritsu

MT1000A MT1000A
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I Out-of-Service Installation Testing

» Efficient simultaneous out-of-service testing of up to two lines
— Supports up to two fully independent ports at all rates
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I Out-of-Service Testing

* Network element
installation/commissioning

* Error-performance measurements
* Propagation-time measurements

. OTN
Client signal with
e.g. Ethernet client

signal
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Alarm, error, slip and frequency-
deviation measurements

System stressing through
generation of alarms, errors, slip
and frequency offset

MU X DSD|-|/

SONET
PDH/DSn
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I In-Service Troubleshooting and Analysis

* Monitoring both line directions simultaneously to troubleshoot
communications path problems

- Optimum communications requires smooth data transport in both
directions

— > > — Network Network
«— —! < -— element element

MT1000A connected
to monitoring point

MT1000A in
Pass-through mode
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I MT1000A Key Applications

* Carrier Class Ethernet I&M and troubleshooting
— Ethernet testing up to 100 GigE
— Include RFC 2544, and Y.1564
— Include RFC 6349 (Up to 10Gbps)
- Ethernet OAM
-  MPLS-TP and PBB
- IP Channel statistics
— Frame capture for advanced troubleshooting

* Core and Metro networks I&M
- OTN up to OTU4
- Mapping of Ethernet/CPRI/SDH/SONET/Fibre Channel client signals, multistage mapping
- FEC (Forward Error Correction) and O.182 Poisson error insertion

* Mobile Backhaul installation and verification
- Synchronous Ethernet testing up to 10 GigE (ITU-T G.826x and IEEE 1588 v2)

« Mobile Fronthaul installation and verification
— CPRI testing up to 10 Gbps
— OBSAI testing up to 6 Gbps
— eCPRI/IEEE 1914.3 up to 100 Gbps
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I MT1000A Key Applications

Powerful Storage Area Networking (SAN) testing

— Fibre Channel up to 16 Gbps
— Supports throughput, latency, and buffer credit performance verification

Quick and easy testing of SDH/SONET, PDH/DSn Networks

— SDH/SONET up to STM-64/0C-192
— PDH/DSn (E1, E3, E4, DS1, DS3)

Fiber endface inspection using VIP (Video Inspection Probe)

Dual port at 10 Gbps rates
— Reduced testing time by simultaneous testing of two lines with one unit

- In-service bi-directional monitoring
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I MT1000A Key Benefits and Features

Easy intuitive GUI
- Large 9-inch touch screen

- Eight languages (English, Chinese, Japanese, Korean, German, French, Russian
and Spanish)

«  WLAN"/Bluetooth/LAN connectivity
« PDF, CSV and XML report generation for documentation of test results

* Remote operation
— Using VNC or dedicated GUI operation software
- Via Ethernet, WLAN
« Remote control (scripting) via Ethernet, WLAN, GPIB
* Hand-held product
— Compact and lightweight design for maximum portability in field
— Clam shell (single module installation)
- Modular platform ensures maximum return on investment
Battery-operated

High performance in small form factor
T Available for certified countries, including USA, Canada, Japan, all EU countries

ANRITSU CORPORATION 1 5



I Network Master Famlly a@f_,f/::.;‘;NEtwnrkMEster

* Transport

Network Master GigE MT9090A Network Master Pro MT1000A Network Master Flex MT1100A

Dedicated field test solution for All-in-one transport tester supporting All-in-one, up to 4-port transport tester
installation and troubleshooting from 1.5 Mbps to 100 Gbps including supporting from 1.5 Mbps to
Ethernet OTN, Ethernet, PTP, eCPRI/IEEE 100 Gbps including OTN, Ethernet,
links in access network 1914.3/CPRI/OBSAI, Fibre Channel, eCPRI/IEEE 1914.3/CPRI/OBSAI, Fibre
SDH/SONET and PDH/DSn Channel, SDH/SONET and PDH/DSn
« Optical

Optical Channel Analyzer MT9090A | pOTDR MT9090A

Compact CWDM channel analyzer to Compact OTDR for fully automatic
verify power levels, drift and channel verification of optical networks, FTTH
presence of CWDM networks PON, metro and core
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I Network Master Pro MT1000A

* |nstrument Views

/inritsu
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I MT1000A Instrument Views

* Front View

* Other Views:

ANRITSU CORPORATION

Kg Ib
Weight 2,7 6,0

mm inch
Width 257 10,1
Height 164 6,5
Depth 77 3,0




I Instrument Views 1/3

» Top (connector panel) View
« MT1000A + MU100010A

Port 1, Tx Bantam (DS1)

Port 1, Tx BNC (E1, E3, E4, DS3, STM-1-e, STS-3e
Port 1, Rx Bantam (DS1)

Port 1, Rx BNC (E1, E3, E4, DS3, STM-1-¢e, STS-3e
Port 2, Tx Bantam (DS1)

Port 2, Tx BNC (E1, E3, E4, DS3, STM-1-e, STS-3e
Port 2, Rx Bantam (DS1)

Port 2, Rx BNC (E1, E3, E4, DS3, STM-1-e, STS-3e
Port 1, Tx/Rx RJ48 (E1 balanced)

10. Port 2, Tx/Rx RJ48 (E1 balanced)

11. Port 1, Tx/Rx SFP/SFP+ (optical OTN/Ethernet/CPRI/OBSAI/Fibre Channel/SDH/SONET)
12. Port 2, Tx/Rx SFP/SFP+ (optical OTN/Ethernet/CPRI/OBSAI/Fibre Channel/SDH/SONET)
13. Port 1, Tx/Rx RJ45 (Ethernet electrical)

14. Port 2, Tx/Rx RJ45 (Ethernet electrical)

15. Audio

16. AUX

17. Clock input

18. USB Mini-B

19. USBA

20. USBA

21. Ethernet service interface

22. DCinput (18 VDQ)

wWoNOULAWN =
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I Instrument Views 2/3

» Top (connector panel) View
« MT1000A + MU1T00011A

23. Port 1, Tx/Rx CFP4 (optical OTN/Ethernet)

24. Port 1, Tx/Rx SFP/SFP+/SFP28 (optical OTN/Ethernet/eCPRI/RoE/CPRI/OBSAI/Fibre Channel/SDH/SONET)
25. Port 2, Tx/Rx SFP/SFP+/SFP28 (optical OTN/Ethernet/eCPRI/RoE/CPRI/OBSAl/Fibre Channel/SDH/SONET)
26. Port 1, Tx/Rx QSFP28 (optical 25G Ethernet)

27. Port 1, Sync Clock Out (CAUI4, 25GAUI, OTL 4.4)

28. Port 1, Tx/Rx RJ45 (Ethernet electrical)

29. Port 2, Tx/Rx RJ45 (Ethernet electrical)
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I Instrument Views 3/3

» Top (connector panel) View
« MT1000A + MU100010A

30. AUX D-SUB 9 pin
31. 1 pps Output

32. 10 MHz Output
33. OCSLED

34. GPS received LED
35. 1 pps Syncin

36. GPS Antenna Input
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I Network Master Pro MT1000A

* Product Structure

/inritsu
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I MT1000A Product Structure

* Mainframe and Accessories

Model/Order Mo, Mame Model/Qrder Mo, Mame
AT (0GR Metwork Master Pro Qptienal Accessories
Standerd Accessories BOeD 16+ Hard Casze
WAL AR High Power Supphy: [n=talled BTG RearPanel
Line Card*: 1pc Br720A*!" Screer U
BOT454 Softcase: 1pc BOT30A™ Screwr 21
BLr2ga™ Rear Panel kit 1pc BL73 1A Screwr 31U
GLIESA™ High Power AC Adaptor 1pc BOT3 20w Screwr Kit
GL3T 0 Li-ion Battery: 1 pc GLIEL A Autofocus Yideo [nspection Probe
£17484 Stylus: 1 pc Go3kEE*" Widen [nspection Probe
L1TATAS Carrying strap: 1pc GLI0E A AC Adapter
L17484A™ Handle: 1pc GLI2AA Battery Charger
Z181TA* Utilities ROK: 1pc GLIZSA GPS Receiver
CQptions 115606 Car 12 vdc Adapter
WAT1 GG ARES Connectivity for WLARSE luetaath JTRET A GPIE-SE Converter
WA GG AT ALE O L1827 A% Itilities in I15E S5tck
Softcose BOVASA {Standord Accessery) Hard Cass BOGS1B 1 'E'

This bag with shoulder strap can hold the This strong plastic case can hold the '.-
MT1000A with up to three installed modules, MT1000A with up to two installed modules, ! f
462 (W)= 372 (H) = 207 (D) mm

#1: The presence of the MT1000A-005 option can be recognized at the top #6: Hand strap for MT1000A.
right of the front panel. To retrofit to the already shipped item, please % 7: This DVD includes PDF files and formatting tools of each product's i . o
contactus. instruction manual (such as W3933AE, W32 10AE, W3736AE, Wag4eaE), 13 This fiberscope uses the VIP function in the MT1000A Utility menu.

#*8: Available for certified countries and regions including USA, Canada, Different tip types are used by the G0382A and GO306B.

Japan and EU countries. Flease visit the Anritsu web site for updated
information.

9 MT1000A-005 is required far MUT000S0A, To retrafit to the already ' ! l "
shipped item, please contact us. ]' | 1 ‘. | ]_

Without MT1000A-006 With in MT1000A-006 #10: Can use module 1to 2in combination
®11: Includes 4 bolts of same length

#2: Cne line cord is attached to the area to shipment. w17
%3 Composed of BO7204, BO7294, BO730A and BO721A. 12: Includes BO729A, BO7204 and BO721A
Refer to Module Compaosition for the module combination. o

#4: The MT1000A with MT1000A-006 can be used. Use the AC adapter when

using the MT1000A without MT1000A-006 installed.
#5: Shoulder strap for MT1000A, GO382A

*14: ]1667A s required for SCPI remote control via GPIB

#15: Include MT1000A Operation Manual and the Remote Script Manual.

G0306B
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I MTT0O0OA Product Structure

. 10G Multirate Module MU1000710A

$9.©.& 600

Model tlame
LTGRO G 100G Multirate Module
Erandartd Arcessories
W3L35AE MTI1GGR Transport Quick Reference Guide: 1pc
BLGE A ESD Bow {foroptical modulesy: 1pc

& Upto four SFP+5FF=can be =stored.

PTGl 7 Gy Bit Rate Lezs than 5 From BG o 106G
Ma. of

Transpart Technaolagy KMeasurement 2{0ual Channel) 1i{aingle Channel) 2{0Dual Channel)
Ports*

Ethemet

[Pd TP, 1564, [EEE 1588 w2, RAC 2544, BER, Multistream, OAN, SyncE,
MPLE, MPLS-TP, Multistage WLAN, PEE, Ping/Traceroute, Cable Tests,
[n-band Contral, Auto discovery, Path-through

ML GOGTGA-GC
Upto 276 Doal Channel

WAL G 1 G211
Ethernet 100G Zingle Channel

WL GRGT G312
Ethernet 100G Dual Channel

TCP Throughput Test {RFC 6348, iPerf)

il

LI G001 C8-C20 TCP Throughput

PRIJIEEET514.3 {RoE)

[P TPut, BER, WLAM, SyncE, [EEE 1588 w2, E-OARM

TALIT GO G A-GC
Upto 275 Doal Channel

WAL G G G211
Ethernet 100G Zingle Channel

WAL GGG Ca-01 2
Ethernet 100G Dual Channel

OThH**2

Errarsialarms, Errar Performance/DelawsPs Test FEC Test, O.182 Test,
Owerhead Editing/Capture, TCM Monitoring/Ge neration, Tributary Scan

RALIT GO0 A
Upto 275G Dual Channel

ML TEG 0 GA-051
OTH 100G Single Channel

RALITGEGT oG5 2
OTH 105G Dual Channel

00U Multiplesing Addition™

MUTCCHT0A-GET ODU Muktiples

ing

00U Rex Addition*>

AU GO RA-REZ ODU Flex

CP

RISOBSAL

CPRIFABSALLT: Level Bit RaterFrequency deviation Measurement,

Line AlarmfError Monitaring

FC1G2G46 Dual Channel

FCAG 106G 2ingle Channel

Algrms/Errors Detection, Unframed BER FALIT GO0 T 0 A0 MUTOE T A-0T2 MUTGEET 0A0T 3
CPRIFABSALLL: Link Status Maonitoring, Alarms/Errors Detection, CPRLOBEAIUpto 5G CPRL/OB3AIGG 1o 100G CPRLDBIAIGSE to 100G
Framed BER Measurement, RTO Measurement, Dual Cha nnel Single Channel Dual Channel
Wonitaring using Passthrough
Fibre Channel
Performance Test, Signal Generation/Monitoring, Latency, BER, ML 000 A-R02 ML G2 1 (281 ML GRET G302

FC &3 10G Dual Cha nnel

HfSOMET, POH/DSN

POH/OSM Test, Tw-iVay MonitoringfMapping, ErorsfAlarme,
Error Performance/DelayfAPS Test, Header Monitoring/Generation,

Pointer Ewent Generation, Tributary Scan

I GOGTGA-GC
Upto 275 Doal Channel

RALT GG 0] (008 1
3T -4 0C-132
=ingle Cha nnel

RMLUTGRRT CA-GE2

STM-4 0C-132
Dual Channel

Notes:

*1:

*2:

*3:

*4:

*5

The channel is not related to the
physical port position. The user can
freely choose either of the two
physical ports assigned to the option
via software. For a dual channel setup,
the two different ports of one
protocol can operate simultaneously,
or two different single channel
options can operate simultaneously.
Please see the datasheet for
supported OTN mapping.

When using the OTN function, the
channel can be used as client signal
mapped to OTN. For example, when
mapping STM-64/0C-192 to OTU2,
both the MU100010A-051/052 (for
physical port) and the MU100010A-
081/082 (for client signal) are required.
When the ODU Multimapping option
is installed, OTN multistage mapping
measurements are supported. This
one option supports both single
channel and dual channel.

: When the ODU Flex option is installed,

since transport is over OTN networks,
mappings based on used ODU Flex
standard can be measured. This one
option supports both single channel
and dual channel.
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MTT0O0OA Product Structure

100G Multirate Module MU100011A

Model Mame
MUTCERT 1A% | 100G Multirate Module
Etanderd Accessories
W3L35AE MTT0CRA Transport Quick Reference Guide: 1pc

d MTTRR0AGRE is required for MIUTGRETTA,

ML GLGTTA Bit Rate Upto GG Higherthan 1tG&
Ma. of

Transpart Technalogy Measurement 1{5ingle Channel) 2{0ual Channel) 145ingle Channel)
Ports*

Ethemet

[Pwdf TPk, Y. 1564, [EEE 1588 w2, RFC 2544, BER, Multistream, OAN, SyncE,
MPLS, MPLS-TP, Multistage VLAR, PEE, Ping/Traceroute, Cable Tests,
[nband Contral, Auta discovery, Path-through

BT G 0T TA-GR
Upta 105G 3ingle Channel

WL GO0 1A-GTT
Ethernet 250 Single Channel

MUTGGCTT AGES
Up ta 105G Dual Channel

ML GRGTTA-S
Ethernet 402G Single Channel

WAL GR0T1A-G15
Ethernet 12006 Single Channel

TCP Throughput Test {RFC B340, iPerf)

LT GG 1202 0 TCP Thoughput

Measurement using 1G0GEARESR

WAL GO0TTA-GZS
PE-FEC for 100GBASE-ZR4

WL GORT 1A S
Ethernst 100G Single Channel

eCPRIJIEEETS14.3 {RaE)

[P f[Put, BER, WLAR, SyncE, (EEE 1538 w2, E-OAM

AL TG G0 T T A-RRT
Up to 106G Zingle Channel

WAL GO0RTTA-GTT
Ethernst 256 Zingle Channel

ML GROT T ARES
Up to 100G Oual Channel

WAL GO0TTA-G3
Ethernet 406 Zingle Channel

WL GO0 1A-015
Ethernet 12006 Single Channel

Measurement using 1G0GEARESR

ML G011 A-GZS
PE-FEC for 100GBASE-ZR4

WL GO0 1A-015
Ethernet 100G Single Channel

OTR*=*

Errarsiflarms, Encar PerfarmancefDelay’dPs Test, FEC Test, O.182 Test,
Owerhead Editing/Capture, TCW Monitoring/Generation, Tributary Scan

LT G GO T A-GRT
Upta 105G 3ingle Channel

ML GROT T ARES

WAL GO0 14053
OTH 4215 Zingle Cha nnel

Up ta 105G Dual Channel

ML GG 1A-CSS5
OTN 10005 Single Channel

00U Kultiplexing Addition™ =

WALTG0

(1 1A-LE3 00U Mukiplexings|

I ulti 5ta ge

00U Rex Addition™. =

MU GRETT A-DEZL 0DU Flex

CPRI/OBSAL

CPRIOBSALLT: Level/Bit RaterFrequency dewiation Measurement,
AlarmsErrors Detection, Unframed BER

CPRIOBSAL LZ: Link Status Manitaring, Alarms/Enors Detection,
Framed BER Measurement, RTD Measurement,
Maonitoring using Passthrough

AT G T 1A= 1
CPRIYOB=AI Up to 100G
single Cha nnel

ML G0 1 A-GT2
CPRIYOBSAI Up to 100G
Dual Channel

Fibre Channel

Perfarmance Test, 5igral Generation/Monitaring, Latency, BER,
Line Alarm/Error Monitoring

PTG GO T A-C
Up 2 106G FC Single Channel

WAL T AGRS
Uptz 106G FC Dual Channel

WAL GO0LTTA-CET
FC 140G Single Channel

SDHSSOMET

POHSOSM Test, Tu-Nay Maonitoring/Mapping, ErmarsfAlarme,
Error Performance/Delay/&P5 Test, Header Monitoring/Generation,
Painter Event Generation, Tributany 5can

LT G GO T A-GRT
Upta 105G 3ingle Channel

MGG T AGRS
Up ta 105G Dual Channel

MLTGRRTTARES™
ETM-255r00-T58

Client Zignal

Notes:

*1:

*2:

*3:

*4;

*5:

*6:

The channel is not related to the physical
port position. The user can freely choose
either of the two physical ports assigned to
the option via software. For a dual channel
setup, the two different ports of one
protocol can operate simultaneously, or
two different single channel options can
operate simultaneously.

Please see the datasheet for supported
OTN mapping.

When using the OTN function, the channel
can be used as client signal mapped to
OTN. For example, when mapping 100G
Ethernet to OTU4, both the MU100011A-
055 (for physical port) and the
MU100011A-015 (for client signal) are
required.

When the ODU Multiplexing/Multistage
option is installed, OTN multistage
mapping measurements are supported.
This one option supports both single
channel and dual channel.

This mapping function is based on the
ODUFlex standard for transmissions over
OTN networks and supports client signals
of any speed.

The MU100011A has no STM-256/0C-768
PHY interface; it can be used for OTN client
signals.
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I MTT0O0OA Product Structure

» Optical Transceiver for Transport Module
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I MT1000A Product Structure

» High Performance GNSS Disciplined Oscillator MU100090B

Model/Order No. Name
MU100090B*! High Performance GNSS Disciplined Oscillator
MU100090B-001 High Stability/Multi-Band
MU100090B-002 Multi-GNSS

Standard Accessories

J1705A AUX Conversion Adaptor
J1886A* GNSS Antenna
J1710A BNC Cable (20 cm) x 2
72122A Tripod for GNSS Antenna

1:1: Excellent Eco Product non-compliant.
2: With 5 m cable, IP67 Ingress protection.

* Transport Test Accessories

Model hame Motes
—— GPE Recaiver It iz required when measuring one-way latency at Ethernettests.
However, it iz unnecessarywhen purchaszing MUT00050A.
‘W3I833AE MTI1000% Tranzport Module Operation Manual Printed manual
W3I73IRAE WMTI1000A W TT100A Remote Scripting Operation Manwal | Printed manual
18214 Utdlitie= in LWEE Stick USE memaory Wwith operation manual, remote =cripts in=wuction manual, etc.
115834 Optical Attenuator 10dE LC/PC o LCS/PC
115844 FJ45 Cable 3 m
115854 FJ48 m Crocodile ClipsCable3 m E1interface cable.
J1586A FJ48 o Crocodile Clip=Cable 20dBATT 2 m E1interface cable.
115884 BMC Cahle 2.5 m E1, E3, Ed, D53, 5Th-1e, 5T5-3 interface cable. Impedance: 7501
115854 BEMCtm 1.85.6 Cable 25 m E1 E3. Ed, D53, 5Th-1e, 5TE-3 interface cable. Impedance: 7501
115814 FJ48 o Two 3-pin Banana Plug Cable 25 m E1interface cable.
115574 FJ428 Balaned POH Cable Crossed 3 m E1interface cable.
115884 Bantam Cable 3 m 051 interface cable.
117104 BMC Cable 0.2 m fl:;:el::ahr::::ugrnhéu1DDDBDAand main-fram e external clock input conn ectar.
|78 COAXIAL CORD, 2.0 M fl:;:::ahr::::usrnh:_lu1DDDBDAand main-frame external clock input conn ectar.
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I MT1000A Product Structure

Warranty Products

Model/Order No.

Name

MT1000A-ES210

2 Years Extended Warranty Service

MT1000A-ES310

3 Years Extended Warranty Service

MT1000A-ES510

5 Years Extended Warranty Service

MU100010A-ES210

2 Years Extended Warranty Service

MU100010A-ES310

3 Years Extended Warranty Service

MU100010A-ES510

5 Years Extended Warranty Service

MU100011A-ES210

2 Years Extended Warranty Service

MU100011A-ES310

3 Years Extended Warranty Service

MU100011A-ES510

5 Years Extended Warranty Service

MU100090A-ES210

2 Years Extended Warranty Service

MU100090A-ES310

3 Years Extended Warranty Service

MU100090A-ES510

5 Years Extended Warranty Service

MU100090B-ES210

2 Years Extended Warranty Service

MU100090B-ES310

3 Years Extended Warranty Service

MU100090B-ES510

5 Years Extended Warranty Service
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I Network Master Pro MT1000A

* Carrier Class Ethernet Installation and
Troubleshooting

/inritsu
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I MT1000A Product Highlights

« Easy Ethernet test solution
— Ethernet testing
+ at 100 Gbps, 40 Gbps, 25 Gbps, 10 Gbps, 1 Gbps, 100 Mbps and 10 Mbps
— Traffic generation up to full line rate
— Supports IPv4 and IPv6
- Ethernet Service Activation Test (Y.1564)
— Automated RFC 2544 testing
* Throughput
* Frame Loss
 Latency or Packet Jitter
* Burstability
— TCP Throughput option (RFC 6349) (Up to 10 Gbps)
- BER testing
* Includes frame loss and sequence error tests
— Service disruption measurement
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I MT1000A Product Highlights

* Easy Ethernet test solution—continued

- Comprehensive statistics including:

 Performance (utilization, Throughput, frame rate)

Frame statistics (frame types and errors)
Burst statistics
Frame size distribution
Latency and Packet Jitter measurements

* Transmitted and received frames and bytes
— Filters — to extract relevant parts of traffic
— Thresholds — to highlight abnormal situations
— Simultaneous monitoring of both line directions

— IP Channel Statistics to identify error streams, top talkers, network attacks
for up to 230 multiflow counters

- Ethernet OAM: IEEE 802.3 (IEEE 802.3ah), IEEE 802.1ag, ITU-T Y.1731
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I MT1000A Product Highlights

* Easy Ethernet test solution—continued
— Synchronous Ethernet Test (G.826x and IEEE 1588 v2) (Up to 10G bps)
* For Mobile Backhaul testing
— Ethernet Multistream: Up to 16 streams per port

 Information on Throughput, Frame Loss, Packet Jitter and latency per
stream

— Stacked VLAN (Q-in-Q): Up to 8 levels of VLAN tags
- MPLS/MPLS-TP testing: Up to 8 levels of MPLS labels
- PBB testing

- 10G WAN PHY

- Ping testing

- Traceroute test

— Electrical cable test and optical signal level indication
- Frame capture for protocol analysis by Wireshark®
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I MT1000A Applications — Out-of-Service Testing

» Qut-of-service Ethernet testing
- Installation and commissioning of new lines
* Verification of quality/performance of new lines before commercial operation
- Troubleshooting with test traffic
* Functional testing and network behavior at different loads
- Testing line Quality of Service (QoS)
* Loop-back MT1000A Ethernet test signal using cable or reflector at far end

Ethernet

Ethernet testing with far-end reflector
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I MT1000A Applications — Out-of-Service Testing

» Ethernet end-to-end testing

— Due to nature of IP/Ethernet networks key parameters like Throughput,
Frame Loss and Packet Jitter may differ in two directions of connection

« Two instruments needed to capture data for each direction

nritsu

Ethernet
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I MT1000A Applications — Out-of-Service Testing

« Typical applications’:
— Dual-port testing of networks or network elements
- One-way latency measurements
- Router testing
- QoS verification

\4

/nritsu

1 Requires 10 Gbps dual-port option
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I MT1000A Applications — In-Service Monitoring

« Typical applications’:
- Rapid in-service diagnostics
- In-service troubleshooting
- Live traffic analysis and statistics

Network > Network

element

element

1 Requires 10 Gbps dual-port option
MT1000A in Pass-through mode
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I MT1000A IP Channel Statistics (Up to 10 Gbp)

* |IP Channel Statistics
- Typical root causes of network issues

» Top talker
— Top talker occupies major bandwidth Top talker
slowing it down Ethernet ¢ 7

* Network attack

— One node accessed from many
sites, occupying network

* Error Frames

- Error frames causes re-transmission
and wasted network capacity

Ethernet
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I MT1000A IP Channel Statistics (Up to 10 Gbp)

* |P Channel Statistics

- Finding top talker, network attack, and error frames quickly decreases
downtime and recovers network performance

- IP Channel Statistics offers simple method to top talker, network attack,
and error frames just by selecting and starting filters

- Field technicians analyze network easily without training

Top talker Source IP address

Network attack Destination IP address

Error frames (any parameter OK)
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I MT1000A IP Channel Statistics (Up to 10 Gbp)

* |P Channel Statistics

- Combination of filters

* |Pv4, IPv6 or MAC address, VLAN ID or MPLS label, IP next header (protocol),
TCP/UDP ports

— Monitoring values

» Frame counts/rate, Throughput, Error frames, Size distribution, IPv4/IPv6
statistics, TCP/UDP statistics, etc.

- Added value of IP Channel Statistics

* VLAN scan
- Throughput per VLAN ID monitored by selecting VLAN ID as filter
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I MT1000A IP Channel Statistics (Up to 10 Gbp)

» Setup screen for configuring channel definitions and displayed
columns

* Result screen
- Easy switching between results from two ports

E Result File Browser
Modify shown columns

it Definitions Statistics

ML (% Channel No m (%] All of this categary

[] MAC source address IP size distribution [ Frame count

[] MAC destination address MPLS statistics (%] Frame rate (fps)
[] Protocol Info IP statistics (%] Byte count (bytes)
[ VLAN tag IPv4 statistics [%] Throughput (bytes/s)

[J MPLS label IPv6 statistics [ Undersize frames

; [% IP source address TCP statistics [ Oversize frames

[ IP destination address UDP statistics

[ IP next header i Frame rate (fps) Byte count (bytes)
6.66113 M 47.242 k 5.20683 G

6.66113 M 47.242 k 5.20873 G
6.66113 M 47.242 k 5.20956 G

[J TCP/UDP source port

[ TCR/UDF destination port

All result will be reset after changing the active definitions.

[select Al [Clear Al ST [———— B er-channel stat setop  TesT RESULT W =0 VD # 20
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I MT1000A Ethernet Line Status

* Line alarms as LED indicators
» Displays current line status

CORPORATION

Application Selector

~LAN Status
Frames Present
MPLS

EoMPLS

VLAN

@ Local Fault

@ Remote Fault

~PCSAarms

Ethernet
Q Errored
Q0 MPLS
© EoMPLS
O VLAN

™ rrc 2544

SETUP  tesT RESULT

Application Selector

~Timing

Bit rate

Bit rate difference

Accumulated difference

~Link

Link

Auto negotiation complete
Speed

Duplex:

MDI/MDIX:

Local clock

10 Gbps
FDX
N/A
/A

™ rrc 2544

TEST RESULT




I MT1000A Cable Test for Electrical Ethernet

* Some problems on electrical Ethernet are basic:
— Short in wire pair
— Break in wire pair
» Cable test easily identifies such basic problems
» Cable test displays distance from instrument to fault

Application Selector

Note: connecting to 10/100 Mbps equipment can be shown a:

Color Coding Standard: | T-568B(CATE/CATEA) \YJ

ﬂ ETH-Cable Test RESULT SCEVEpELn 22
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I MT1000A Signal Level Display for Optical Ethernet

* Some problems on optical Ethernet connection are basic:

- Bent cables
- Breaks in cable
- Dirty connectors

» Optical signal level display easily identifies such problems

ANRITSU CORPORATION

| Module Present
~Transceiver Information

[Wave\engm and Bit Rate

1310 nm

B [ [7xdEm]  [RxdEm]
Tota -2.36 -283

10 300 Mbps




I MTT0OOOA Service Activation Test

* Whatis ITU-T Y.15647
— Anritsu actively involved in creating Y.1564 standard

— Defines new method for testing multiple Ethernet services on network
simultaneously

— Designed to allow service providers to assess customer end-to-end
network performance including:
» End-user traffic profiles with multiple frame sizes
 Services with different traffic priorities on network
— Verifies following for each surface:
» Frame Loss, transfer time and jitter across network
* Policing
* Network ability to manage short-duration traffic bursts
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I MTT000OA Service Activation Test

Imternational
Teleccommunication
== Union

e Whatis ITU-T Y.15647

- ITU-T Y.1564 completes testing in two phases:

* Phase 1: Service Configuration Test—confirms each service configured correctly
throughout network at Committed Information Rate (CIR), and others rates as

required
* Tests one service at a time

Transmission

rate
CIR + EIR Red section : Confirm traffic dropped when policing is applied
Yellow section : Non guaranteed traffic
Green section : Guaranteed traffic;
CIR Service Acceptance Criteria (SAC) on

Frame Loss Ratio (FLR),
Frame Transfer Delay (FTD),
Frame Delay Variation (FDV) and Availability
(AVAIL) are verified.
Other profile parameters : Committed Burst Size (CBS) Excess Burst Size (EBS)

¥ Test time
1to 60 sec.
Quickly testing parameters
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I MTT000OA Service Activation Test

Imternational
Teleccommunication

* Whatis ITU-T Y.15647 g e

- ITU-T Y.1564 completes testing in two phases:

* Phase 2: Service Performance Test—Transmits one or many services
simultaneously at CIR confirming all traffic can transverse network under full
service load

« Default test time: 15 minutes, 2 hours, or 24 hours

Test Flow 1 / ‘ Measure

eronz R,
= - FLR,
Test Flow 3 ( FTD,
Test Flow4 _ FDV,
' ~ AVAIL.

15min, 2h or 24h (bésed on M.2110) or
user selectable
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I MTT000OA Service Activation Test

Imternational
Teleccommunication

 Whatis ITU-T Y.15647 B union

— Test configurations:
* One-way test, using two testers
— Provides individual results for each direction
- "Preferred configuration” in Y.1564

- How to synchronize two instruments to test one-way FTD (Frame Transfer
Delay) is an issue.

LAN

* Round-trip test
- FDV (Frame Delay Variation) may be irrelevant

LAN D
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I MTT0OOOA Service Activation Test

e Whatis ITU-T Y.15647

- RFC 2544 often used for Service Activation Test
* Not intended use for RFC 2544:
- "Benchmarking Methodology for Network Interconnect Devices”

— Defines number of tests used for describing performance characteristics of
network devices

- Y.1564 intended for Service Activation Test

Item ITU-T Y.1564 RFC 2544
Designed for Service activation Device performance
Concurrent services | Multiple services simultaneously | One service at a time
Simulates Realistic network One service on network
Testing time Short due to simultaneous testing | Long due to sequential test of

of services parameters and services
Test result Directly related to SLA Link performance limit
requirements
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I MTT000OA Service Activation Test

« Supports tests specified in Y.1564

 Features:

- Two-step test based on:

« Bandwidth profile parameters: CIR, EIR, CBS, EBS

* Performance parameters: FTD, FDV, FLR, AVAIL
— Includes support for CM ("Color Aware") and EMIX
— Local-Remote operation

* One-way test results using two MT1000A units

» GPS add-on option for one-way FTD measurements
— Round-trip measurements
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I MTT000OA Service Activation Test

* Results

— On instrument display
» Easy-to-understand GO/NO GO display
* Full result details also available

- As pdf reports

Result Files Result Files

Summary

R
Service {Mbps)
Service 1 100.00 0
—— Service 2 100.00 0 0.000 /A 100
T Service 3 125.00 0 /A 100
Service 4 150.00 0 /A 100

Service 3

Service 4 Service 4

Click on each cell to see the details

Service 4: FTD

Threshold
0.500

Min
0.000

B satcrases seTup  TesT RESULT B satcrases seTup  TesT RESULT

Result Summary Result Details
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I MTT000OA Service Activation Test

« Setup of overall test conditions

- Display results from local and remote instruments on local instrument
when one-way test (using two instruments) selected

Application Selector

~Test Mode

One-Way Test Round-Trip Test

& P & =

_End to End Test Setup . . BitRate Realm - K A ) EEREE L
: i i C Service 2
Direction: Local->Remote Remote->Local Y A 8 J L
Line: Test Sync. Mode: (@) information Rate Service 3
lSymmemcaI |VJ lGPS “'J Service 4 Service 4

r'\
\_J Utilized Line Rate

O Use |ocal SRC IP as DST IP on remote side

~Service Configuration Tests

. ~Service Performance Test

Duration

Complete despite SAC violation

[Custcm |VJ[ 00:01:00 J

B3 sat(visea) setup  TEST  ResuLt

B3 sat(visea) setup  TeEsT RESULT

Test Setup Result Summary on Local Instrument after Test
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I MTT000OA Service Activation Test

« Setup of each service
— Graphical presentation of traffic profile for easy overview
- Full flexibility in programming parameters

Application Selector Application Selector

Enabled Service [ Enabled Service [

Profile |Eandmdlﬂ | Service Acceptance Criteria ICﬂIur Aware IFrame Size

JFroﬁIe IEandmdlﬂI Service Acceptance Criteria ICﬂIur Aware IFrame Size

120 4

100 I I Encoding soTv(mPEG2) | | :
[T/ U USRI — . Number of channels 1 | Frame Transfer Delay: [
CIR L Lo ‘ Mbps Frame Delay Variation: [ 0.050 | ms

[Data |*|

Traffic Policing Margin: 0.00 | Mbps

0.500 | ms

~Steps

20 :| ...... Step Duration 3 ‘ sec
0 - Number of Steps 4 ‘

14 CIR 214 CIR 34 CIR CIR EIR 3 s
Step No. Slope @d Ok

Frame Loss Rate 0.00E+00 |

AVAIL:

B3 sar(vassa setup  TEST  ResuLt

B3 sar(vassa setup  TEST  ResuLt
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I MTT000OA Service Activation Test

* GPS synchronization

— Accurate information on one-way FTD with GPS synchronization option
* Once synchronized, MT1000A holds synchronization for period of time
- Relevant when difficult to get GPS signals at test site
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I MT1000A RFC 2544 Analysis

» ETF RFC 2544 "Benchmarking Methodology for Network
Interconnect Devices”

- Defines number of tests s s et

used to describe ::; IIIII

performance characteristics of

oughput (Mbps)

error free thr

network devices
- Throughput — for selected layer

Max

x \@\“\0\!@

ssssssssssssssssssss

— Frame Loss Graphs are bar graphs W|th Iegends (where
applicable), giving users a better overview of
- Latency results

— Packet jitter

— Burstability
» Easy-to-interpret graphs
* Full-detail tables

60.0
RESULT D=0 VEe 2 w24

RFC 2544 tables fit the screen width - no
need for horizontal scrolling
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I MT1000A RFC 2544 Analysis

Throughput and frame loss
e —

Frame Size (Bytes) Control ) | Throughput and frame loss
rame Size ytes L g p el

Mode: |Constant |w
Frame Size (Bytes)

Frame size: [ 10000

Mode: |Flexible A 4 =10 Types Max.
Throughput and frame loss — S . f 50 16000 b t
Frame Size (Bytes) Count: |10 |V¥ ettlng range 0 - y es
Mode: [User defined - - Ideal for Latency and Burst
#1123 #6| 357
| : : measurements
vies [ Jizs [ J256 #2| 456 #7| 468
‘ , #3| 789 #8 \' 579
V512 768 /1024 : -
#4135 #9| 15999
“ie0  [Y)isie (V)] 15999 #5246 #10 }' 9999

Can flexibly measure multiple Frame sizes with one sequence to check
device-unique properties for Frame-size related specifications, such as
Maximum Transmission Unit (MTU), etc., to support easy Boundary
Testing of Frame size-dependent properties.

Useful Point !

Although only one size can be measured in the Constant mode, measuring
multiple sizes shortens the measurement time and simplifies comparison of
measurement results between sizes.
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I MT1000A RFC 2544 Reporting

* Report tables are organized like the GUI with
Tx row followed by Rx row, making it easy to
find faulty test areas with Frame loss.

— New tables display per-port test results before

actual results tables.
Users can quickly identify combinations
of Frame sizes and utilizations

with problems. \

e e /lnrltsu

File: test6.pdf

RFC 2544 graphs same as GUI

ANRITSU CORPORATION

> # OB Ve & w1252

PDF reports are
displayed with the
built-in PDF viewer

RFC 2544 Summary section with new

* table showing which tests completed



I Benefit of RFC 2544 End-to-End Test

» Typical test set-up with one instrument and reflector or loopback OK
for symmetrical links:

LAN D

* For Ethernet links carried over asymmetrical connections (xDSL,
WIMAX) throughput tests only reflect performance of link direction
with lowest capacity

»  Symmetrical typical test set-up does not identify transmission
performance differences between two link directions
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I MT1000A RFC 2544 End-to-End Test

* RFC 2544 end-to-end test with Local-Remote relationship

Needed for test of Ethernet links over asymmetrical connections

|dentifies transmission performance differences between two directions in
link

User sets test at local instrument which exchanges set-up and results with
remote instrument to be controlled

Tests Throughput, Frame Loss and Burstability

Tests two lines simultaneously

LAN

Local instrument Remote instrument
to be controlled
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I MT1000A Ethernet Ping Test

* Ping test applications:

— Installation and
commissioning

— Troubleshooting and o
maintenance e 15

* Popular tool for testing:
— Continuity
— Connectivity
— Response time

Round Trip Time (ms)

0.478

SETUP TesT RESULT

Round Trip Time (ms)

10: Reply: RTT 0.068 ms e

11: Reply: RTT 0.067 ms

12: Reply: RTT 0.067 ms

13: Reply: RTT 0.066 ms

14: Reply: RTT 0.068 ms

15: Reply: RTT 0.067 ms

16: Reply: RTT 0.067 ms

17: Reply: RTT 0.067 ms E
o
18: Reply: RTT 0.068 ms 0 !
0 5 10 15 20
19: Reply: RTT 0.064 ms

E) ring seTup  TesT RESULT $ C = 0 13
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I MT1000A Ethernet Traceroute Test

* Traces IP route over IP network
 Ping timing data per hop

Application Selector

Result Files

2014-04-04 11:36:25

Test Duration

Min Ping (ms) Max Ping (ms) Avg Ping (ms) Timeou o e [ = }
0.0.0.0 (destination)
, Max number of hops: [ 30 } ?
Ping each hosts: [ 3 } times —
Thresheld
Timeout: [ 500 } ms g

TesT RESULT n Traceroute RESULT

“ Traceroute SETUP
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I MT1000A Ethernet BER Tests

Result File Browser

Port 1

 Traditional test of physical connection ===
» Generates and detects test patterns
» Counts errors in received test pattern

« Color-coded errors and alarms N | P h{_
for easy overview Sl e .
« Pattern generation: | |
— Unframed see et RESULT WO H VR u

— Layer 2 (Mac address)
— Layer 3 (with IP header)

|’. Ethernet - BERT

— Layer 4 (with UDP/TCP header)
« Detects sequence errors and loss T i R

of sequence synchronization

* Frame loss count and
frame loss seconds

SETUP TesT RESULT
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I MT1000A BER Tests

» Layered Throughput analysis

Throughput
Frame representation Ca]x:ldati;t
iFa| Pre- [mac [mMPLS [EompLs|uian [LLc (sMeR| P |UDP | payionp |cRo Data
atnble [header | [opt] | [opf] | (opt] |[opd] | [opt) | head | TCP layer Result Files
2014-04-04 11:46:05 00:01:28
iFa| Pre- [mac [MPLS [EompLs|uian (L (sMer| P | DR | povioan | cRe Hetwork , — .
amble |header | (opf) | (o) | (opf] | (o) | (opt) |head | TP layer (I ethernet - perT || st prenx &
e ——— Il
B oS o ey
20140404 [ ] ]
IFa | Pre- [toc  [WPLS [EomPLs|wLar [LLG [SMAP| P | UDP | pavionp |GRe Link e ?
atrble header | (opt] [okt] (opt) ([okt] | (o] | head | TCP layer 2211‘:2?1724 Throughput Min. Max. Avg
2014-04-04 Data Layer N/A N/A N/A
Plsical BESSEEEN | Network Layer 0| 369566 G| 3.64509 G I
|Fiz | Pre- |mifc |MPLS |EabdPLS | VLAM |LLC [SMAP [ P | LDP | payLoen | cpo ljiSIC 2211{42{2,504 Lk Layer ) " pom— g
amble |header | (opt) | (oet) | (owt) [(opt) | (owt] | bead | TOP ANEr ]
1o prearable Rulsg0d Phys (-Preamble] 0| 78261G|771901G x
HIZ‘ Physical Layer o[ 869566 G|8.57667 G
Current N
IFg| Pre- [MAC  [MPLS|EahPLS|YLAN [LLC [SMSP| P | UDP | payioap | cRo Physical e O|  0G[sEsanrE v
atmble [header | [opt] | (o] [opd] [[opt) | (opt] | head | TCP layer
SETUP Test RESULT
min.| Pre- [Woc  [MPLS [EamPLS [ vLan |LLC [saR | P | UDP | puyvionp | cro Utilization
IFGlarahle |header | (opt) | (opth | (oet) |(opt] | (opt] | head | TCP laper
-+ L
CIvIA 3000 frarae size (does not include Prearble)
Frame
Area ncloded m throughpt caleulation —‘ informnation
e .
ﬁ_—% ! Area inclnded in utilization calealation —‘
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I Why Service Disruption on Ethernet Links?

* Many Ethernet links carried over OTN/SDH/SONET via backbone
network

— OTN/SDH/SONET networks sometimes have Automatic Protection
Switching (APS)

— If OTN/SDH/SONET network line fails, APS switches traffic to working line
— Switch and service disruption should be completed in less than 50 ms
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I MT1000A Service Disruption Measurement

 Service disruption can be measured as part of BER test
— Using far-end loopback or two MT1000A testers

— Max. acceptable service disruption time can be set
* Color-coded results when max. time exceeded

2014-04-04 11:46:05

2014-04-04
11:47:20

SETUP TesT RESULT
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I MT1000A Ethernet Signal Analysis

* Frame performance

* Frame type statistics

» Frame size distribution statistics

* Burst statistics

* Transmit statistics

* Full-detall tables

» User-defined thresholds to highlight problems

[ Ethernet - Size Distribution

Total Frames Frames Ratio

‘V] [SI prefix

Total 21.3477 M 100

Good 213477 M 100

Size Dist. Frames Ratio

64-127 513.74 k 2.40654
128-255 1.02807 M 4.81584

e 256-511 5.81694 M 27.2486

512-1023 662752 M 31.0456

BB Mon.Gen. seTup  TesT RESULT * C = 0@ 12:08
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I MT1000A Ethernet Statistics Export

» Export all Ethernet Statistics per interval setting 1, 2, 5 sec etc.

» Select required sections to
export into CSV format

* Open CSV file in Excel (or other)
* Analyze stat’s for required data o

16:01:02 Seq. errors

2019-06-21 16:00:47

|'. Ethernet - BERT

2019-06-21
16:00:52

BERT

Pattern bit count

2019-06-21 Seq. sync. lost

. . . Result File Browser
* Graph statistical results e
E0E12 " Frame loss secs. —Port
.ff 2‘;?‘;?51?1 '. Port 1:1 ‘
* Graph and compare different e
| - "R crvece 1 i i
results over time :

= Conditions

Throughput(bps)-Link [Throughput(bps)- Throughput(bps)- Throughput(bps)- Errored Frames-Errored
date/time Relative time [layer-Max. Phys.(-preamble)-Max. |Physical layer-Max. Utilization layer-Max. |frame-Count
21/6/2019 16:00:47 0:00:00 5476196592 7619056128 8571438144 10000011168 o7 RESUL M D = BV 6 2 oo
21/6/2019 16:00:52 0:00:05 5476196592 7619056128 8571438144 10000011168 0
21/6/2019 16:00:57 0:00:10 5476196592 7619056128 8571438144 10000011168 0
21/6/2019 16:01:02 0:00:15 5476196592 7619056128 8571438144 10000011168 0
21/6/2019 16:01:07 0:00:20 5476196592 7619056128 8571438144 10000011168 0
21/6/2019 16:01:12 0:00:25 5476196592 7619056128 8571438144 10000011168 0
21/6/2019 16:01:17 0:00:30 5476196592 7619056128 8571438144 10000011168 0
21/6/2019 16:01:22 0:00:35 5476196592 7619056128 8571438144 10000011168 0
21/6/2019 16:01:27 0:00:40 5476196592 7619056128 8571438144 10000011168 0
21/6/2019 16:01:32 0:00:45 5476196592 7619056128 8571438144 10000011168 0
21/6/2019 16:01:37 0:00:50 5476196592 7619056128 8571438144 10000011168 0
21/6/2019 16:01:42 0:00:55 5476196592 7619056128 8571438144 10000011168 0
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I MT1000A Latency and Packet Jitter Measurements

» Latency and packet jitter can cause problems for real-time services like
VolP

— Part of statistical measurements
— User selects included information

Result Files Application Selector

Statistics W

e e
~Stream 3 profile s m
-

10 . - ) N .
[ Ethernet - Multi Stream Latency |'J {SI prefix ¢ . Data ) video L) Voice

\

Back
2%4072-417104 Laneis P Max g Number of channels 1 D hreshold
— s
2014-04-04 sream - Line load \. () Ratia E
12:05:16 E—
= ~
: eam
sl Total:  73.0000 % (/) hreshold ﬂ us

Latency

Requires far-end is loop-back device

2014-04-04 Stream 4

12:05:26 Frame size

Stream 5 . ~

2014-04-04 lRandom "J
12:05:31 Stream 6

Start: ( 64 | End ( 1250 |
Current Stream 7

2014-04-04 , < X P ~
12.05:33 Stream 8 Step { 64 J Duration { 1 Js

F Mon.Gen. SETUP TesT RESULT = 2 05 FA mon.cen. setup TEST  RmesuLt
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I Benefit of Ethernet Multistream Test

» By sending several traffic streams with different priority settings, the
user can verify that high-priority traffic is transported better (i.e. has
lower frame loss) through a congested network than low-priority traffic.

.—

—_ Multiple streams in
Ethernet traffic

Ethernet

A___

» VolIP traffic is often given high priority to ensure service quality
— Sometimes DSCP/TOS byte used to give high priority
— Other times high priority given to selected TCP/UDP ports
« Some operators allocate certain traffic capacity to each traffic type on
link with limited capacity
» User can verify that each traffic types gets allocated capacity by
sending several traffic streams with different type indications
— Traffic type indicated by VLAN tags
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I MTT1000A Ethernet Multistream Test

* Using MT1000A, user can generate up to 16 streams per port on
Ethernet link

— Individual settings for traffic load and header information for streams,
including DSCP/TOS byte and TCP/UDP port numbers for each stream

pppppppppppppppppp

k device

Stream Selector and Overview
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I MTT1000A Ethernet Multistream Test

» Multistream function displays frame loss for up to 16 streams per port,
making it easy to spot whether high-priority traffic has lower frame
loss than low-priority traffic

SETUP TesT RESULT

ANRITSU CORPORATION



I Simple Stream Address Creation

« When generating Ethernet and IPv4/v6 test Frames, a function supports
creation of [Increment], [Decrement], and [Random] streams for the address
specified location, resulting in shorter test setting times.

Application Selector

Dst MAC [ 00-00-00-00-00-00 } o

Src MAC [ 00-00-00-00-00-00 } [ | pefautt

Application Selector

All streams copy

IEEE 1588v2

OH Capture

OAM
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I Ethernet function for broadcast packet networks

The following functions are supported for measuring broadcast packet networks.
- IGMP/MLD client function for multicast group Join/Leave
- IEEE1588V2 (PTP) SMPTE 2059-2 profile for video streaming IP upgrade

Head End ./l Exchange 1 g Household
X Router oLT

Router
ONU Router

D . IP-STB

Video

Router Switcher

Repeater

Stadium A

Distribution network application: Active stadium.B
X Network
Head End .’L Exchange # g Household
IP Broadcast Router OLT s 4| Video GM

Streaming
Server

l | Router

Router

' Switche _\
- Router
—

Broadcast station

Repeater

T o . Example of Synchronization performance evaluation
Distribution network application : Passive

Adding end-to-end test for broadcast packet networks assures QoS evaluations using throughput and
one-way latency measurement at network installation, as well as easy and efficient network
maintenance.

Only one unit is all that is necessary to evaluate video streaming network time synchronization
performance and check time synchronization protocols.
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I VLAN Background

* Virtual Local Area Networks (VLANS) - IEEE 802.1Q
— Segment LAN on organizational basis, by functions, project teams or
applications
» Each VLAN has ID and priority

— 802.1p priority bits (3) segment traffic into eight Classes of Service (CoS),
enabling traffic differentiation

— 12-bit ID supports 4096 VLANSs

» Stacked VLAN ("Q-in-Q") IEEE 802.1ad

— VLAN carried on VLAN
* Method to provide more VLAN IDs

 Allows service provider to carry customer VLAN traffic transparently service
provider VLAN

» Sometimes service provider and/or customer use more than one VLAN tag
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I MT1000A Ethernet Stacked VLAN Function

* Insert up to eight layers of VLAN tags into Ethernet frame
— Can be combined with Multistream function

— Special layer naming when two layers selected
* S-VLAN - Service provider VLAN
¢ C-VLAN - Customer VLAN

e Level count: | 2
riority. | 0 |Ethertype X e SVLAN ID | D DE Priority: | 0 | Ethertype: |0x8100
riority. | 0 |Ethertype: |Ox CVLAN 1D | (Joe  priority: | 0 |Ethertype: (KON

riority: | o ‘|Eﬂ'\ertype

riority: | o ‘|Eﬂ'\ertype

P
P
P
Priority: o Ethertype
P
Priority: o Ethertype
P

riority: | o ‘|Eﬂ'\ertype

Priority: o Ethertype 8‘;33)00

-- [JHBNNEEEEEEEEEEE BN - DOEEEEEEEEEEEEEEER BN

CFI bit renamed to DEI (Drop Eligible Indicator)
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I MT1000A Ethernet Stacked VLAN Function

Result Files

* VLAN information: = o m
— Indicates detected VLAN

2014-04-04

tagged frames in Status pane

— Counts detected VLAN tagged
frames and max. VLAN tag level
in statistical measurements

— Displays information on last received
VLAN frame

Application Selector

Streams Statistics
| — P—
[. Ethernet - Frame |'] {S\ prefix |'] m
=
Dst MAC 00-00-00-00-00-00 ] [ ] are 20140404
12:45:56 Last Received ID Priority
|
Src MAC 00-00-00-00-00-00 ] [ ] pefault 20140404 v NIA NIA
12:46:01
|
IPud 20140404 RLAZ AL NiA
Dst IP: ] [ Jons E Eeem VLN 3 NiA NiA
20140404
] ( Jorer 124811 VLAN4 N/A N/A
2014-04-04 VAN 5 NA NjA
Payload pattern 12:46:16 | 1
_E VLAN 6 N/A N/A
- Current
PRBS23 | et VAN T N/A N/A
12:45.44 VLA B

ANRITSU CORPORATION

12:21:33

|

2014-04-04
12:21:38

______
2014-04-04
12:21:43

2014-04-04
12:21:48

|
2014-04-04

EoMPLS

MiM

| VLAN Max Level

1221:53 E
H MPLS Max Level

Current
2014-04-04
12:21:58

MPLS Min Level

Mon./Gen.

0

9.29515 M 426743

173047 M 7.94464

0 0

SETUP TEST

RESULT

Result Files

Mon./Gen.

SETUP TEST

N{A N{A E
2 46

RESULT




I MPLS Background

* Multi-Protocol Label Switching (MPLS)
— Carries data; considered to be between Layer 2 (Data Link Layer) and Layer
3 (Network Layer); often called “Layer 2.5".
— Simplifies point-to-point routing

* MPLS header has one or more 'labels’ (label stack) and each label has four
fields:

— 20-bit label value
— 3-bit field for QoS priority
— 1-bit bottom of stack flag
— 8-bit TTL (time to live) field
* EOMPLS (Ethernet over MPLS) or PWE3 (Pseudo-Wire Emulation Edge-
to-Edge)
— Defines method to transport Layer 2 protocol across MPLS network
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I MT1000A MPLS/MPLS-TP Function

» Stacked MPLS generation
— Inserts up to 8 layers of MPLS labels into Ethernet frame
— Can be combined with Multistream facility
— EoMPLS Control word can be added with MPLS-TP

o ms o
Stream Setup L] Stream Setup
—Frame Content
\ MPLS-TF control word enable

Control 0x0000 + Sequence Number D Auto incremen t

Dst MAC [ 00-00-00-00-00-00 J s 5

Src MAC: [ 00-00-00-00-00-00 J

0

[ o]
[ ]
[ 2]
[ 3]
[ «]
[ 5]
[ ]
[ 7]

0x0800

DERER (IPva)

MPLS-TP MPLS-TP

MPLS s

7

555&&555555@5% 5555&555@5&55%
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I MT1000A MPLS/MPLS-TP Function

* MPLS information:
— Indicates detection of MPLS and EoOMPLS frames in Status pane

— Counts detected MPLS and MPLS-TP (EoMPLS) frames and max. MPLS
layer

— Displays information on latest received MPLS frames

Result File Browser

Statistics

[. Ethernet - Frame

La!e Priority TTL

|'] {S\ prefix

Back | Back
2014-07-03 0.00 % 2014-07-03
et il | oo MPLS 1 100 0 32
|
2014.07.03 rame 0.00 % 2014-07.03
10:38:09 MPLS 2 200 1 32
% rame 173611 M 100.00 % | e
2014-07-03 2014-07-03 MPLS 3 300 2 32
o'38'7a MPLS-TP frame 173611 M 100.00 % 1 = 10:38:14
e | [ pis g 400 3 32
PBB frame 0 0.00 % 2014-07-03
! 103818 yps s 500 4 32
VLAN max level N/A I
| 2014-07-03 |
] 24" —— MPLS 6 500 5 32
VLAN min level NfA %E E
] Anra nran MPLS 7 700 6 32
(Eeg MPLS max level 8 curren t ! )
2014-07-03 2014-07-03 MPLS 8 800 7 32 =1
10:38:14 MPLS min level 8 10:38:34 E

SETUP  TEST RESULT C=E V[ s R mon.Gen. SETUP  TEST RESULT C=E V[ w»
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I MT1000A MPLS-TP Function

« MPLS-TP information:
— Activation of MLPS-TP OAM function

Application Selector
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I MT1000A PBB Function

« PBB (Mac-in-Mac) information:
— Counts PBB frames at result page
— Can be combined with Multistream facility

Result File Browser
Stream Setup

~Frame Content.

2014-07-03 13:51:3 00:00:33
B - BT

VID/SID ] [. Ethernet - Frame |'] {S\ prefix

Back
Pause frame 0 0.00 %
Coa [ o | (o T
] 0
2014-07-03
13:51:41 MPLS frame 0 0.00 %
0

VLAN frame 0.00 %

DstMAC: | 00-00-00-00-00-00 | (awe

2014-07-03 MPLS-TP frame
] 13:51:46

0.00 %

Src MAC, [ 00-00-00-00-00-00 PBB frame 277778 M 100.00 %

|

2014-07-03
13:51:51

Ethertype g;“r’f}““ o VAN maxlevel N/A

2014-07-03

1351:56 | | VLAN min level NJA
E

Sera e e MPLS max level N/A

Current

2014-07-03 MPLS min level NiA
13:52:03

Mon./Gen. SETUP  TEST RESULT *CHE V[ 2
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I MT1000A TCP Function

» Set TCP connections before sending traffic with TCP headers
— Allows traffic to pass firewalls using “state-full inspection”

— Limited implementation:
For example:

No retransmissions
No flow control

Stream Setup

[ Jown [ Jece [ Jure ACK
[ Jps ([ Jrst (s [ Jrm

#HB33E

55555555555555@5
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I MT1000A Ethernet Traffic Generator

» Ramp traffic: Increases traffic automatically until max. capacity
exceeded

— Programmable per stream
 Burst Traffic: Continuous sending at specified conditions
* Generate Tx rates above 100%
» Data type profiles (data, video, voice)

Application Selector

Ramp Line Load Setup

Contro G to Streams old
[E——
 Stream 1 profile R
- - .

- - '
'Q,‘ Data \,,‘I Video \J} Voice _Stream 1 measuremen it

Encoding: SDTV (MPEG2) ‘ “ Frame loss

Y N 3
Line load '\g,' Count \_) Ratio E 2

(_\‘ Constant '\":,' Ramp E % Jitter
Frame size g
Latency
[Cunstant “’] Requires far-end is loop-back device

ent: |00 Oresicia T -
Step 64 Duration [ 1 ] s
on./Gen.

setup TEST  RmesuLt
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I Custom Editing of Ethernet Header

* Free editing of the Ethernet Header in the Frame stream settings to support
special protocols for R&D.
— This function can be used with the following applications:
» Ethernet BERT Application
v Edit Custom header with text editor for Save

and Load
v Supports Header lengths up to 256 bytes

Stream Setup

Length | 40 ‘ Byte

00 XX XX XX 00000000

€ The following restrictions apply:
» "Ethernet over OTN" not supported

P * Rx filters other than Layer 2 not
i - supported when using Layer 3 Custom
e m— L oo B T B headers
e T e 0w * No Rx filters supported when using Layer
o0 0000000 2 Custom headers
20000 00000000 * Arp/Ping functions not supported when
using Layer 2/3 Custom headers
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I MT1000A Ethernet Frame Capture Function

* Protocol analysis
— For advanced Ethernet troubleshooting
Captures frames in live traffic of monitored line
— Analyzes captured frames using Wireshark® protocol analysis software

Application Selector Application Selector

; E few Go Copture Analyze Statistics Flephony  Help
IEEE 1588 OAM L -

Unicas

: Time Destination
09:03.02.291272... 0.0.0. 0.0.0.0
_CaptureSetup_Trigger Setup 08:03-03 231326
Fa— P —— = 08:03:03.271311
: . 09:03.03.201324...
slicing: Trigger {Manua\ 09:03.04.271374...
Buffer

Trigger
handling enivbathd EERE 5. [1op

Buffer size : gg:gg 3;:331;%2‘.‘.
Error Type: {A"W Type ’ 09:03:06.291503...
D Capture transmitted frames - 23123 3; §§§§§f

09:03:07.201554...

. Frame Field Trigger Definition

) SynckE
\ V! - Frame 23: 110 bytes on wire (880 bits), 110 bytes captured (880 bits)
o thernet Il, Src: 00:00:00:00:01:00 (00:00:00:00:01:00), Dst: 00:00:00:00:00:00 (00:00:00:00:00:00)
J nternet Protocol Version 4, Src: 0.0.0.0 (0.0.0.0), Dst: 0.0.0.0 (0.0.0.0)

ser Datagram Protocol, Sre Port: 320 (320), Dst Port: 320 (320)
OH Capture : Precision Time Protocol {IEEE1588)

. OAM 0010 00 5 014940 00 2011 58 b 00 00 00 00 00 00 L@ X
Buffer Usage(1,024 kByte) : 0 % ) 0020 00000140 01400048 e=5f0b0200400400 .@.@H

Frame Capture 0030 040000000000 00 00 00 00 00 00 00 00 00 00 ...
0040 00 fff2 00 0100 00 01 00 5F05 0L 00 00 5432 .ecr ...
[ I _ 0050 3=cc 0d 427 80 00 23 D0 FFF 32 58 24100 >.B

0060 0O 00 fffe 00 0100 00 002047 ea 1412

E ETH-Mon./Gen. SETUP TEST RESULT *C=0 VESv ) T4l wireshark




I Link Fault Signaling (LFS) Emulation New

e Enables/disables LFS Emulation for MU100011A 10GbE and faster interfaces

e When enabled
A) Sends RF when LF detected (LF Rx or Link down, etc.)
B) Sends Idle signal when RF detected during Tx streaming; sends stream when RF released

A) LF or LOS, etc.

(abnormal siinili

e When disabled (or using V9.11 or earlier)
¢ Does not send RF when LF detected (LF Rx or Link down, etc.); Tx side unaffected
e Tx side unaffected whether RF detected or not

DUT

Technology  Application 10GbE 25GbE 40GbE 100GbE v : Supported
RFC2544 v v v v —: Bit rate when application not

SAT(Y1564) v supported
RFC6349 Blank: No supported
BERT
Mon/Gen
Pass Through
Reflector
Channel Stat
Ping
Traceroute
Sync Test
Discovery
Mobile xHaul eCPRI BERT v

Ethernet *1

/<<

*1: The LFS Emulation function does
not operate at Mapping to OTN.

/<< || ||| |K<
HAYSAYERAYERAYAYERAY
HAYSAYERAYERAYAYERAY

/|| |<

<
<
<
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I Network Discovery and In-band Control

* No Need for Two Engineers for End-to-end Test
— One engineer controls both local and remote testers without dedicated LAN for
remote access
— Testing from one end cuts OPEX

* Process
— Discover other “Network Master(s)” on network
— Remote-control far-end tests, such as RFC2544, Y.1564, Reflector (L2/L3/L4

loopback) etc.
— Generate report at local controller with results summarized at both local and remote

testers

No Work

No Work

t:- “- | RFC2544
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I Validating PCS at 10 GbE

« Validating PCS operation at the 10 GbE interface to support fast
troubleshooting in the PCS layer:

e Error/Alarm Insertion
* Error/Alarm Display/Count -
 Native 10G LAN PHY is supported =~ ==:°a"

Invalid sync header

PCS Error/Alarm Statistics

Invalid block

L]
2015-09-10 LFS local fault
10:09:06

LFS remote fault
2015-09-10

High BER

ﬁ ETH-BERT sETuP  TEST RESULT [ O =0 V[ijp & w 100

PCS Error/Alarm Status

Application Selector

Error/Alarm Insertion Screen

. -PCS Error: .
@ nnvalid sync header .

@ Invalid block

Ethernet
® Traffic
© MPLS frame
© MPLS-TP frame
© VLAN frame

MPLS-TP frame

VLAN frame Invalid black type(0x00)

BER alarms Invalid sync header(00)

Bit errors

ee®o0000

Invalid sync header(11)
SyncE

P e [y e IEEE 1588v2
® LFS local fault e

@ LFs remote fault 0AM

@ High BER

B2 erh-BerT SETUP TesT ResuT [ O=0 Ve 2 # 10:0

* Does not support Stimuli function
Invalid alignment marker/BIP error
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I 10G WAN PHY Background

« 10G WAN PHY
— Mapping Ethernet frames to SONET/SDH

| e |

< - >

<122 / P
/ 7

A1,Ayﬂ| IO T W T

P
9 H1, A2 pointet O] Fixed
Fixed pointer in transmitted WAN signal; H stuff
may have changed value
when reaches destination

V'S

STS-192c Payload

Section
Overhead

l 63 I l 16640 bytes }
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I MT1000A 10G WAN PHY Function

« WAN results

— Bi-directional overhead byte capture (requires dual-port version)

— Error and alarm statistics on WAN part of signal with Ethernet BERT
application

Application Selector

Result File Browser

[. Ethernet - WAN Alarms/Errors |V] [S\ prefix

Back

2014-10-06 Alarms
11:08:35
] LOS
2014-10-06
11:08:40 LOF
(B2: [B2: [B2: [Ki. [.. .. JK2. | [.. | 3 2[;1146130:;25 0OF
4. f.. [.. D5 [.. .. D6 [ [. | SyncE I TS
2014-10 :
[ e e o i e, e [ e e |EEE 1588v2 %Z Aol
oo f.. |- D11 .. .. D12: .. |.. | OH Capture 20141006
11:08:55 RDI-L
|5t O i s s i _E
Current el
J0:Message_Test_j0 2014-10-06

11:11:06 LOP-P

1: Message_Test |1

B evvserr SETUP TesT ResuT [RECSH Ve s B2 evH-BerRT seTup  TesT RESULT =0 Vg w il
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I MT1000A 10G WAN PHY Function

*  WAN overhead byte generation
— User programming of transmitted OH bytes
— SDH or SONET terminology
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I Network Master Pro MT1000A

« TCP Throughput Option (RFC 6349) (Up to 10 Gbps)

/inritsu
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Back

to

I RFC 6349 Testing — TCP Throughput Option  (Up to 10 Gbps) fass

» Optimized performance essential in modern communication networks

* |IP network operators can test networks based on IETF RFC 2544 and
ITU-T Y.1564

— Even when network seems fine at these tests, customers may complain that
achieved throughput below agreement with operator

— Can be caused by non-optimal configuration of Transmission Control
Protocol (TCP) providing higher-layer connections through network, or
badly configured network element burst size settings

« TCP adds reliability to communication over IP network because data
receiver acknowledges packets received correctly

— To support this, network elements have buffering
« Data throughput reduced if buffering sizes incorrect

» Operators use RFC 6349 test methodology to optimize TCP throughput

ANRITSU CORPORATION 92



I RFC 6349 Testing — Benefit of TCP Throughput Test

* Eliminate end-user factors from test by emulating TCP host
Bi-directional TCP throughput test by emulating end user hosts

iPerf Server Perform as iPerf client

«  MT1000A TCP throughput test hardware based

— Always validate maximum TCP throughput potential possible on customer’s
network

— Repeatable tests with consistent results

* MT1000A can perform bi-directional TCP throughput testing
— More realistic test result
— MT1000A can test up to four ports simultaneously
— Can shorten multiple network commissioning test time
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to

I RFC 6349 Testing — TCP Throughput Option  (Up to 10 Gbps) [

» TCP performance verification using RFC 6349 test methodology
* C(Client and server modes
* Connect to iPerf server as client

* Automated or manual testing
— New installation mode
— Troubleshooting mode
» Simultaneous bi-directional testing with independent settings

» Configuration of TCP Throughput (RFC 6349) test

Application Selector

Window Scan

. ~QR

Connection Port ‘ 5001 ‘ Upstream CIR: ‘ 1000.000 | Mbps

Full Auto Test Sequence D Connect to iPerf Server CaMisheariG ‘ 1000.000 | Mbps
:_S\te Names (Short, Long) _ ~Test Sequence
Local: |E‘ | Local ‘ Remote ‘E| ‘ Remote ‘ Path MTU ‘

) Upstream MTU: | 1500

Byt

.~ Test Directions Setup

dhn T Downstream MTU:| 1500 | Byt
Baseline RTT ‘ 2.000 | ms

Remote->Local
Simultaneous in Both Directions

Window Scan and Throughput
ghp
Test Mode '. Auto ’ Expert

Communica tion Port: s00z | Multi-Service

¥ C=8 VEQ LI wp) 93:34

BB evh-recesss

seTup  TEST RESULT
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to

I RFC 6349 Testing — TCP Throughput Option  (Up to 10 Gbps) s

« Measurements include: « Measurement results include:

— MTU (Maximum Transmission — Transmitted and Retransmitted
Unit) based on RFC 4821 Bytes

— RTT (Round-Trip Time) — TCP Transfer Time Ratio

— Window scan — TCP Efficiency

— Throughput — Retransmitted Percentage
— Multi-service (if selected) — Buffer Delay Percentage

Local->Remote Local->Remote

Window Size Connections Threshold Avg Throughput Avg RTT Avg Throughput 949.284 Mbps Window Size/Conn 2920 Bytes /1
2920 Bytes 1 95.00 % of Ideal Ideal Throughput 949.285 Mbps Transmitted Bytes 111 GB
Actual Transfer Time 10.00 s Retransmitted Bytes 0 Bytes
HRESIAS e S Ideal Transfer Time 10005 Retransmitted % 0.00%
MTU / MSS Measure d 1500 /1460 Bytes | Transfer Time Ratio 100 e e Ratia Loo e 100.00 %

RTT Measure d 0022 ms TCP Efficienc ¥ 100.00 %

CIR User Input 1000.000 Mbps Buffer Delay 0.00 %

BB etH-Rrce349

BB etH-Rrce3as SETUP TEST RESULT W EC=0 Vg & o 2327 setur  TesT RESULT [WC =0 Ve L& w2 27

ANRITSU CORPORATION



I RFC 6349 Testing — TCP Throughput Option  (Up to 10 Gbps)

* Multi-service results (when selected)
— Test up to 16 connections

Result File Browser
(R, | S— T—

2015-04-20 23:15:09

Multi-Service

‘Window SizefConn: 2920 Bytes / 16 Local->Remote
11 0.027 ms 0.027 ms 0.027 ms 59.330 Mbps 100.00 %
12 0.027 ms 0.027 ms 0.027 ms 59.330 Mbps 100.00 %
13 0.027 ms 0.027 ms 0.027 ms 59.330 Mbps 100.00 %
14 0.027 ms 0.027 ms 0.027 ms 59.330 Mbps 100.00 %
15 0.027 ms 0.027 ms 0.027 ms 59.330 Mbps 100.00 %
16 0.027 ms 0.027 ms 0.027 ms 59.330 Mbps 100.00 %
| Total ‘ 0.015 ms 0.027 ms 0.027 ms 949.284 Mbps ‘ 100.00 % |

B etH-rRrC63a9 SETUP TEST RESULT [ E =0 Ve 2 W
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Back

I RFC 6349 Testing — TCP Throughput Option  (Up to 10 Gbps) inde

page

« Window Scan Result

— MT1000A runs “Window Scan” test measuring TCP Throughput at each
window size

oughput (Mbps)
o

Thr

Optimum window size
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I RFC 6349 Testing — TCP Throughput Metrics  (Up to 10 Gbps)

Actual TCP Transfer Time

TCP Transfer Time Ratio =
Ideal TGP Transfer Time

Transmitted Bytes — Retransmitted Bytes

TCP Efficiency % =
Transmitted Bytes

Average RTT during transfer - Baseline RTT

| .

Local->Remote Local->Remote B s
Avg Throughput 653.209 Mbps Window Size / Conn 65700 Bytes /1 = Throughput | == Efficiency
Ideal Throughput 655.362 Mbps Transmitted Bytes 389.3 MB 700.00 - 120
@ E
Actual Transfer Time 500s Retransmitted Bytes 0 Bytes jSAH000 Ll
= 500,00 3 Emm S
Ideal Transfer Time 498 s Retransmitted % 0.00 % : 3 E a
5 400.00 60 3
-+ i a = et
Transfer Time Ratio 1.00 'KEP Efficiency 100.00 % -g,aoo 00 3 2
3 Fan =
2 200,00 3 e R
£ 100,00 3 gl
Baseline RTT Min RTT Avg RTT Max RTT Buffer Delay = E E
0.00 = Cg
T T T 1
0.802 ms 0.802 ms 0.802 ms 0.802 ms 0.00 % i L 25 3 35 a4 a5 5
Test Duration (s)
.
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I Network Master Pro MT1000A

» Ethernet OAM Functionality

/inritsu
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I Ethernet OAM background

» Ethernet moved from LAN technology to Carrier Class technology
» Ethernet Operations, Administration and Maintenance (OAM)
developed to:

— Ease operations, administration, and maintenance of complex Ethernet
networks

— Reduce operational expenses
» Ethernet OAM covers:
— Link fault management
— Connectivity fault management
— Performance monitoring
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I Ethernet OAM Layers

Transport layer Ensures bi-directional communication between two  |IEEE 802.3 (now includes IEEE 802.3ah)
directly connected devices
Focuses on Ethernet First Mile (EFM)
Link fault management

Connectivity layer Monitors path between two devices not directly IEEE 802.1ag
connected ITU-T Y.1731
Connectivity fault management incl. Link trace,
continuity check and loopback protocols

Service layer Monitors status of services as seen by customer ITU-T Y.1731
Performance monitoring including Frame Loss,
Frame Delay and Throughput measurements

©
&

EFM EFM

Transport Connectivity Transport

v

A A
vV Vv

Service

ANRITSU CORPORATION



I Ethernet OAM Y.1731 and IEEE 802.1ag

* Y.1731 and IEEE 802.1ag similar
— Supported by both Y.1731 and IEEE 802.1ag:

» Connectivity fault management

— Supported by Y.1731 only: @IEEE
e . Advancing Technology
» Performance monitoring for Humazity

— Same frame format for OAM PDUs (Protocol Data Units)

ANRITSU CORPORATION
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I Ethernet OAM I|EEE 802.3ah

« Ethernet OAM IEEE 802.3ah functions:
— Remote failure indication during fault
— Remote loopback mode (“Real” loopback)
— Fault isolation
— Link performance and status monitoring

— OAM discovery mechanism

» Determines whether remote device has OAM enabled and configured
parameters and supported functions compatible with requesting device

— Optional activation of OAM
* OAM can be enabled on ports subset or all ports

— Extension mechanism
 Available for higher-level management applications
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I Ethernet OAM

* Ethernet OAM Y.1731 set-up and results:

Application Selector Result Files

|V] [S\ prefix

MEP ID 1 Direction:|Down |
State MEG ID: ANRITSU MEG level m

2014-04-04
12:42:27
CCM | LBM | LTM | TST | MCC| LCK | AIS | DML | DMM | LMM | SLM | EXM | VSM I
ccM 0 0
£ 2014-04-04
12:42:32
5 g g
CCM Interval ) 2014-04-04 |
,15 |v| 12:42:37 LER 0 0
|
2014-04-04 LM 0 0
12:42:42
] LTR 0 0
2014-04-04
12:42:47
Other 0 0
i |
Current Total 0 0

2014-04-04
12:43:57

Mon./Gen. SETUP  TEST  RESULT Mon./Gen. SETUP Test RESULT
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I Network Master Pro MT1000A

* Mobile Backhaul Installation and Verification
— Synchronous Ethernet Test
— Phase/Time Synchronization Test

Znritsu
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I Synchronous Ethernet Test (Up to 25 Gbps) S

» Recently Ethernet become dominant technology for data transmission,
due to simplicity and low cost

— Started as LAN (Local Area Network) technology but now used for end-to-
end communications

* Synchronous networks (PDH, SDH/SONET) migrating to Ethernet-
based packet-switched network (PSN) are used for Mobile Backhaul
network (MBH).

» Asynchronous nature of Ethernet causes challenges:

— Mobile networks have strong requirement for frequency synchronization
across entire network

— TDD and LTE-Advanced technology pushes requirement for phase/time
synchronization to the Ethernet-based MBH.
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I Synchronous Ethernet Test (Up to 25 Gbps) Fiz

ELTS

* Synchronization can be applied to Ethernet-based packet networks
using Synchronous Ethernet

» Techniques under consideration for Ethernet synchronization are:

— Physical synchronization signal
forwarding as defined in ITU-T
recommendations G.8261, G.8262
and G.8264 (in many cases now called SyncE)

— Packet-based synchronization as defined in IEEE1588 v2 Precision Time
Protocol (PTP)

« ITU-T G.8265.1 telecom profile for frequency synchronization
* ITU-T G.8275.1 telecom profile for phase/time synchronization

< IEEE

Advancing Technology
for Humanity
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I MT1000A Synchronous Ethernet Test (Up to 25 Gbps)

» SyncE (ITU-T G.826x) functions:
— Detect ESMC messages and real time display of received SSM/QL byte
— Record ESMC message log
— Generate alarm when SSM/QL not received within 5 seconds
* Clear alarm on SSM/QL reception
— Transmit ESMC/SSM messages with user-defined QL
» Four user-selectable QL interpretations
— SyncE recovered frequency monitor and synchronized packet generation.

Application Selector

_Transceiver

; el e velength{nominal)
_Clock Configuration . INFA

) r — y ompliance
Timing source: Receive /A

External

GPS

SyncE
IEEE 1588v2 |IEEE 1588v2

OH Capture
OAM

m ETH-BERT SETUP TEST  RESULT

ANRITSU CORPORATION
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I MT1000A Synchronous Ethernet Test

* Protocol Parameter G.8265.1 / G.8275.1 / G.8275.2
— MT1100A Supports G.8265.1, G.8275.1 G.8275.2 and “"Custom” profile

Parameters

G.8265.1

G.8275.1

(Up to 25 Gbps)

G.8275.2

Purpose Frequency Frequency and Phase Frequency and Phase
Protocol Stack UDP/IP(v4/v6)/Ethernet PTP/Ethernet (w/o VLAN) UDP/IP(v4/v6)/Ethernet
Addressing Unicast Multicast Unicast

Unicast negotiation Yes No Yes

Timing Transfer Method One-way or Two-way Two-way One-way or Two-way

Clock Behavior

One-step or Two-step

One-step or Two-step

One-step or Two-step

Path delay mechanism End-to-end End-to-end End-to-end

Domain No. 4 to 23 24 to 43 44 to 63

Priority 1 range / Priority 2 range =/ = 128 / 0 to 255 128 / 0 to 255

Class 80to 110 6,7,135,140,150,160,165,248,255 6,7,135,140,150,160,165,248,255
BMCA Static BMCA Alternative BMCA Alternative BMCA
Message interval of Sync 1/128 to 16 1/16 1/128 to 1

Message interval of Delay Request 1/128 to 16 1/16 1/128 to 1

Message interval of Announce 1/8 to 16 1/8 1/8 to 1

Announce timeout 2 3to 10 2
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I MT1000A Synchronous Ethernet Test

* SyncE (ITU-T G.826x) results (per port):

— Status information:
 Rx SSM QL (current value)

— Statistics on SSM QL messages and
values

Application Selector

(Up to 25 Gbps)

—SsMiQL
Last received: QL-INVO

SSF ®

TEST RESULT

ANRITSU CORPORATION

[. Ethernet - SyncE

S5M Statistics
Rx Total QL

Tx Total QL

SETUP TesT RESULT
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I MT1000A Synchronous Ethernet Test (Up to 25 Gbps) [

« |EEE 1588 v2 (PTP) functions:
— Support G.8265.1, G.8275.1 and G.8275.2 profile and ‘User defined’ one.

— Emulating a master clock.
 Selectable UTC source from internal instrument clock or GPS.
» Configurable parameters of Announce message, etc.

— Emulating slave clock
» Configurable parameters of message interval, etc.
» Best master clock algorithm (BMC)

— Supported encapsulations: PTP-UDP-IP(IPv4 and IPv6) and PTP-MAC
— Support stacked VLAN and MPLS

— Real time PTP signaling sequence in ladder chart, off-line analysis by PCAP
file capture, message statistics, message rate measurement.

.

For quick analysis and troubleshooting of IEEE 1588 v2 (PTP) signaling
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I MT1000A Synchronous Ethernet Test (Up to 25 Gbps)

« |EEE 1588 v2 (PTP) results — statistics on:
— Offset and offset variance
— Path Delay Variation (PDV)
— Messages
— Clock state transitions

Result Files Result Files

Statistics
A

Statistics W

[ Ethernet - IEEE 1588v2 \vJ l5| prefix [ Ethernet - IEEE 1588v2 |vJ {5\ prefix

Back Back

2014-04-04 2014-04-04

arate Offset Stat. Min. Max. Avg. otegte Mean Path Delay Min Max. Avg.
]
2014-04-04 Offset 0 o 0 2014-04-04 Req /Resp. 0 0 0

12:53:47 12:53:47
I Absolute Offset 0 o 0 Peer 0 0 0
2014-04-04 2014-04-04

12:53:52 Deviation 0 0 0 12:53:52
] |
2014-04-04 2014-04-04

12:53:57 12:53:57 Fov Min Max g
T offset Variance Min. Max. Avg. : Path Delay 0 0 0
2014-04-04 2014-04-04 Variation

12:54:02 12:54:02

Offset Variance | Dl Ul D‘

_E |

Current Current Message Stat. Tx Rx i
2014-04-04 2014-04-04

12:54:09 Mean Path Delay 12:54:36 Announce count | 58 | 0| E

BB Mon.Gen. seTup  TesT RESULT b C = 0O 1254 B Mon.Gen. seTup  TesT RESULT b O = @ 1254
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I MT1000A Synchronous Ethernet Test (Up to 25 Gbps)

« |EEE 1588 v2 (PTP) clock status real time information

Application Selector

Port 1:1

|[EEE 1588v2
Unicast

_Local Clock _Wall Clock
State: N/ A uTc

Offset N/A Curremt

UTC offset
Mean path delay PMFA
| Grandmaster Clock

Sync timeout Identity
__Parent Clock Nciass
Ide ntity Accuracy User defined (0x0)
Variance annfest. MNiA [ MN/A
Port number PFA . syncE
| |Variance Raw 0x0000 IEEE 1588v2
—Faoreign Master Priority 1/2 NiA [ N/A
00:00:00:00:00:00:00:00 |T| Steps remowved 0x00 OH Capture
“||Time source User defined (0x00) OAM

Port number UTC offset N/A
Announce count flagField: -
' J
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I Phase/Time Synchronization Test

e CDMA2000 and W-CDMA(TDD) require not only
frequency synchronization but also phase/time
synchronization among base stations. GPS has
been used for that purpose.

e Expanding small cell deployment and
technologies of LTE-TDD and LTE-Advanced
cause increasing demands for packet-based
phase/time synchronization by IEEE1588v2.

e New testing demands for mobile network
installation and maintenance using IEEE1588v2
are rapidly increasing.

Application

Mobile Backhaul

(Up to 25 Gbps)

Back
to

Index
page

Core Network

\ \

Distribution of Sync Signali to Base Stations

AirInterface

Frequency Phase Frequency Phase
LTE FDD N/A N/A
LTE TDD (large cell) +1.1ps +5ps
LTE TDD (small cell) +1.1ps +1.5ps
LTE-A MBSFN *16ppb £1.1ps £50pph
LTE-A CoMP +500nsto 1.1ps +500ns to 5ps
LTE-A eICIC +1.1ps +1 to Sps

Synchronization requirement to MBH
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I Phase/Time Synchronization Test (Up to 25 Gbps) [

e MT1000A is located at the service demarcation point between mobile
backhaul and mobile service. It evaluates SLA of the backhaul.

e MT1000A measures max|TE|, cTE(Constant Time Error) and
dTE(Dynamic Time Error) as metrics of phase/time synchronization.

e Supports GbE, 10GbE and 25GbE optical interfaces.

GPS

max |TE| < 1.1 us >: Mobile
. I Service
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I Phase/Time Synchronization Test (Up to 25 Gbps) [

e Time Error method No.1: 1PPS Signal phase measurement
Measuring the phase difference between the reference in the tester
and 1PPS signal from the network under test.

TGM

PTP Network

Reference 1PPS
locked to GPS
—IL
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I Phase/Time Synchronization Test (Up to 25 Gbps) [

e Time Error method No.2: By PTP timestamp (defined in ITU-T G.8273)
- The tester emulates slave clock and has reference UTC from GPS,
- The tester measures the difference between the timing of PTP message reception and
the time
stamp inside the message (T1 and T4). This is observed as OWD(One-Way-Delay) .
- Because cable length is known the tester estimates the time error by deducting the
cable delay from the OWD.

T-GM

PTP

Master
port

PTP Network

l4— —-4 REF | — = Testport

|
A T mm i i o i i i

|
|
|
|
|
|
|
1
1
l
L itk it
1

©.8273-Y1365(13)_FA.1-1
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I Phase/Time Synchronization Test (Up to 25 Gbps) [

e MU100090B High Performance GNSS Disciplined Oscillator is required
for phase/time synchronization test.

1PPS output locked to GPS GPS antenna is connected here

AUX DSUB9 t1OMHz Out 1pps Sync In "

I 1pps Out

osc GPS Antenna

" Measurement 1PPS signal

] h from the network
—
Gl h 1PPS from MU1000908B as reference

—
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I Network Master Pro MT1000A

 Mobile Fronthaul Installation and Verification
— CPRI/OBSAI Test
— eCPRI/IEEE 1914.3

Znritsu
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I CPRI Background

» Operators supporting explosive spread of smartphones and tablets by
increasing bandwidth of mobile communications networks

* Driving complete change in mobile communications systems

— Adoption of Centralized-Radio Access Networks (C-RAN).

» Using C-RAN, the mobile fronthaul is configured from centralized Base Band
Units (BBU) and multiple Remote Radio Head (RRH) units connected via
general-purpose interfaces, such as the Common Public Radio Interface (CPRI)
or Open Base Station Architecture Initiative (OBSAI).
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I CPRI Bit Rates

* CPRI bit rates are referred to as “option #”
» There are now eight options (CPRI Specification V7.0)

« MT1000A supports Option 8, 10.1376 Gbps, reflecting marketing
requirement of supporting exploring mobile network bandwidth.

* MT1000A can perform simultaneous testing up to 2 ports to reduce
commissioning testing time.

Option Bit rate (Gbps) Line Code Support Module
1 0.6144 8B/10B MU100010A/MU1T00011A
2 1.2288 8B/10B MU100010A/MU1T00011A
3 24576 8B/10B MU100010A/MU1T00011A
4 3.0720 8B/10B MU100010A/MU1T00011A
5 49152 8B/10B MU100010A/MU1T00011A
6 6.1440 8B/10B MU100010A/MU100011A
7 9.8304 8B/10B MU100010A/MU1T00011A
8 10.1376 64B/66B MU100010A/MU100011A
9 12.1651 64B/66B MU100011A
10 24.2302 64B/66B MU100011A
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OBSAI Bit Rates

 Four OBSAI bit rates are defined.

« MT1000A supports 6.144 Gbps, reflecting marketing requirement of
supporting exploring mobile network bandwidth.

* MT1000A can perform simultaneous testing up to 2 ports to reduce
commissioning testing time.

Bit rate

(Gbps) Line Code Support Module
0.768 8B/10B MU100010A/MU100011A
1.536 8B/10B MU100010A/MU100011A
3.072 8B/10B MU100010A/MU100011A
6.144 8B/10B MU100010A/MU100011A
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I C-RAN Market

* Market requirements

— Minimizing number of BBUs per antenna cuts operator costs (rent, power,

HW, etc.)
Locating BBU 15 km or more from multiple RRH requires reliable

connection i.e. C-RAN
— CPRI runs over C-RAN with two main layers:
 Layer 1: Physical transport
* Layer 2: Several areas
C-RAN main interest is L1 in-band protocol; User Plane Manacqoenrrt1reorl1t&PIane SYNC

understanding this area allows
O
operator to troubleshoot alarms and errors = S _
(v = C ~
) S| 21 u ]
. () - - O o )
) [ () () ; =9 >\
o | S T Sl o Gy
@ © LU B 1
5 - O
Radio Equipment Control (REC) Radio Equipment (RE) > -
Control & Sync. User Control & Sync. User .
Netwo:k_’ Mamt. Mgmt. ﬂ
Interface A A (J) L P (J) Interface me Div o) | \/ ltinlexine —
Layer 2 Layer 2 [
Layer 1 Layer 1 (]
] B o 0)e : %
—

DigitizedRadio Base Station
Internal Interface Specification Cl 0

In CPRI, BBU is called REC, and RRH is called RE (Fig. 1 from CPRI Specification V6.0)
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I CPRI/OBSAI - Test cases

1
» Test case 1 Testcase

— Test line between REC(s) and RE(s)
+ System testing
* Installation testing

— Line can be
* Optical
» Carried over radio link or microwave link
* CPRI over OTN
 Instrument connected via optical interface to link

— Terminate both sides of transmission line
* BER test (Framed or unframed) ™
— One side could be loopback
» Delay measurement
— With one side in loopback

*1: OBSAI supports UnFrame only
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I CPRI/OBSAI - Test cases

 Test case 2

CPRI Specification V7.0 defines
* When both devices are in Operation state or in

Passive link state, link is in normal operation —

Operators find that up to 80% of CPRI turn- i ssi S
up issues occur in lowest layers

Essential during installation to: 4 C/M plane
i : — (L2+) setup
confirm RRH/RE can communicate C&M proposed

to ground even without BBU/REC

» Confirming RRH/RE can connect to
Passive link state

« Confirming HDLC layer (Layer 2) network is connecting L1 synchronization

Completing above minimizes chance
of issues during BBU/REC installation Standby

Protocol setup

Extract from Figure 30 in CPRI Specification V7.0:
Start-up states and transitions
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I CPRI/OBSAI - Test cases

 Test case 2

— Connect to actual equipment (REC or RE) to verify alive
 Signal level and frequency measurement
— Optical cable ends can be checked with Video Inspection Probe (VIP)

» Monitor control word K30.7 — indicates error in 8B/10B line code (CPRI option
1-7 only) — and 8B/10B code violations

* Check equipment behavior
— Check that equipment can reach Passive link state
— Confirm HDLC layer (Layer 2) network connecting
— Check equipment behaviour at alarms

Test case 2
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I CPRI/OBSAI - Test cases

* Test case 3
— Monitoring actual line between REC (Radio Equipment Control) - (master)
and RE (Radio Equipment) - (slave)
* Using dual port in Pass-through mode or monitor
— Monitor interactive behaviour of equipment
« For maintenance or in-service troubleshooting

Test case 3

— Splitter _pl
‘_IA Splitter —
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I MT1000A CPRI Wire Line Testing

« Supports CPRI interface rate option 1 (614.4 Mbit/s) to option 8
(10.1376 Gbit/s)

— Ensures testing of current and future CPRI interfaces

1536 Mbps (OBSAI
2457.6 Mbps (CPRI)

3072.0 Mbps (CPRIFOBSAI)

4815.2 Mbps (CPRI)
6144.0 Mbps [CPRI/OBSAI)

r“ 9530.4Mbp5(CPRI)

10137.6 Mbps (CPRI)

CPRI-BER

RC=0 VgL ot
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I MT1000A CPRI Wire Line Testing

« Testing at any rate
* Ability to exercise BBU or RRH up to Passive link status (as per latest
CPRI standard)
» Support for Pass-through mode
— Complete solution for detailed I&M testing

Application Selector

CPRI Link - PRBS15 Inverted

Content: | CPRILink | ¥

 CPRI Link

Start up: |D|sab|ed

Role [Master

Protocol [Prctccu\ version 2

HDLC C] Ethernet

Rate: no HDLC [¥]| Pointer: 20
m

PRESLS |V | inversion inverted | ¥ | User patten: | 32/32 Bits ‘

EREUHERE SETUP TEST  RESULT RC=8 VEe L wonas
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I MT1000A CPRI Wire Line Testing

» Displayed signal level and bit rate gives first verification of received-
signal condition

Application Selector

CPRI Link - PRBS15S Inverted

-4.78 dBm

10 137 599 936 bps
0 ppm

-64 bps

9 216 000 128 bps

-2.49 dBm

10 137 599 936 bps
0 ppm

-64 bps

9 216 000 000 bps

CPRI-BERT SETUP TesT resut (RS H VEE D ) o1

« Using Video Inspection Probe (VIP) to check fiber endface confirms
quality practices and removes key cause of turn-up failure.
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I MT1000A CPRI Wire Line Testing

» Checking for and inserting Layer-2 alarms and errors from BBU to RRH
— Ensures engineer can complete advanced fault finding and evaluate issue

root cause

Application Selector

CPRI Link - PRBS15 Inverted

—Alarms ~Errors
@ signal loss Lev
@ Los ® sHv
@ LwoF K30.7
@ 155

~Remote ~Link

Rx
Protocol version Version 2
HDLC rate no HDLC

& CPRI-BERT SETUP TEST RESULT *C=0 VE gL ot

ANRITSU CORPORATION

Content [CPRILink | ¥

—CPRI Link

Start up
Role:

Protocol:

HDLC.

Rate

Pattern

(Type PRBS15 “' Inversion®

4

ST CT R

Signal loss

LOF
Remote LOS

Remote LOF

B2 cpri-eerT SETUP TesT ResuT =0 Ve & o @230




I MT1000A CPRI Wire Line Testing

* Test results:

— Summary screen with pattern error information and survey of result pages
— Alarms/Errors screen with details of detected CPRI alarms and errors
— Color coding highlights detected alarms and errors

Result File Browser

rrrrrrrr

Statistics Category

CPRI - Alarms/Errors

CPRI - Frames

CPRI - Round Trip Delay Insertion: off

Burst length:

CPRI-BERT sETup  TEST RESULT R EC =B V[E g 2 w0140

Result File Browser

Statistics 0
i —

Back

2015-04-20 Alarms
01:49:31

I

T Signal loss
01:49:36

I L0S

2015-04-20 1
01:49:41 LOF

2015-04-20 ‘ Remote LOS
01:49:46 |

 Remote LOF
2015-04-20 i

01:49:51 | RAI
|

Current soI
2015-04-20

01:50:46 Reset

CPRI-BERT seTup  TEsT RESULT =0 Vg 2 w o1:so
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I MT1000A CPRI Wire Line Testing

* Test results:

— CPRI Frames screen with counts of received and sent frames and code

words

— Delay screen showing measured Round Trip Delay

Result File Browser

2015-04-20 01:458:26 00:01:38

[ CPRI - Frames

Back

2015-04-20 Frames count
01:49:31
|
2015-04-20 Rx hyper frames 1.455 M
01:49:36
- Rx code words 98.3347G

2015-04-20
01:49:41

Tx hyper frames 1455 M

2015-04-20
01:49:46

Tx code words 98.3347G

2015-04-20
01:49:51

L
Current

2015-04-20
01:51:03

[l cPRI-BERT SETUP TEST RESULT [ C+0 Vi g L wp o151

ANRITSU CORPORATION

Result File Browser

4-20 01:49:26 00:01:49

W Delay - Round Trip Delay

Back

2015-04-20 Round Trip Delay Seconds
01:49:31

|

2015-04-20 DEIBV

01:49:36

 Average delay
2015-04-20
014941 Max delay

2015-04-20 Min delay
01:49:46 1

Count

2015-04-20 |
01:49:51
Measurment count 107|
i 7 |

Current
2015-04-20
01:.51:14

i cPRI-BERT SETUP TEST RESULT [ C=0 V[ g'E w 01:51




I MT1000A CPRI Wire Line Testing

» Added APS measurement function to CPRI BERT application

— Sets any APS measurement start/stop trigger using checkbox, with APS
measurement started/stopped at selected trigger OR condition

— Choice of triggers for network configuration and hypothetical faults for
analyzing how equipment and network perform at APS operation

Result File Browser

Result File Browser

1: Swithing time 0.002 ms - L .
2: Swithing time 0.002 ms Automatic Switching Time (ms)
3: Swithing time 0.001 ms ]
4: Swithing time > 15
5: Swithing time > 1 s

1 2016-02-16 04:16:10 APS switching time 0.062 ns

1 2016-02-16 04:16:10 Pattern error 256

1 2016-02-16 04:16:25 APS switching time 0.001 ns
Minimum switching time 0.001 ms

Average switching time 0.002 ms
Maximum switching time >1000.000 ms
Threshold

Measuremenl it count

/| 2016-02-16 04:16:25 Pattern error 50

1 2016-02-16 04:17:35 Signal loss 00:00: 06

50.000 ms

1 2016-02-16 04:17:36 APS switching time, 1000, 000 ms

101 2016-02-16 04:17.54 Signal loss 00:00: 02

L 2016-02-16 04:17:55 APS switching time, 1000, 000 ms

A« aps

-~ Reference events

1 2016-02-16 04:18:22 est |Stopped

CPRI-BERT SETUP TEST RESULT (¢ D= E V[ g & s 0429

— Alarm: , ~FErrar:

rro
Signal loss Diev
(Jios [ kv

.~ PRemote alarm

[ ] Remote LOS [ JReset

(Jemeson Graph and Event log screens

LOF Pattern error RAL k| . . .
| /| CLI| = for easy viewing and analysis
[ [
Error free period [ooms ¥

[

CPRI-BERT

SETuP  TEST ResulT iR O E Vg & wh 0431
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I CPRI over OTN

* Market requirements

— CPRI over OTN:;

» Transport raw radio (CPRI) data from RE over optical fiber to central location for
baseband processing

— Single location serving multiple REs

— Consolidation has huge power and cost savings over distributed approach
without impacting network scalability

— QTN supports transport of several protocols over same fiber
« Same management system across network

ANRITSU CORPORATION



I MT1000A CPRI Wire Line Testing

« Support for CPRI over OTN enables tests of latest CPRI
implementations

000 orf

2 cPri-BERT FC=0 Ve & w23
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I MT1000A OBSAI Testing e

OBSAI Frame Commissioning Test, Error/Alarm analysis, and APS and
Delay measurements

— Helps cut costs of MFH I&M

— Ideal low-cost signal source and measuring instrument for
developing and evaluating MFH transmission equipment

“LL[I OBSAI Frame Setting APS Measurement

ssssssssssssssss

—

- Supported rates: 768 M, 1536 M, 3072 M, and 6144 Mbps

] ' - Tx/Rx status data display

- RP3 Address, and Type editing
Useful Point ! - 6144 M auto-scrambling, Scramble SEED manual setting

Supports confirmation of Tx/Rx settings at one screen and simplifies evaluation of connection
conditions with status information. Moreover, simultaneous installation of OBSAI function,
SEEK function, OTDR module and CPRI module combines all functions required by MFH on-
site tests in one unit for excellent maintainability and reduced costs.
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I eCPRI/IEEE1914.3

* Market
— Most MFH networks are based on CPRI and will have to move to these new
frame formats for 5G or before allowing the operator to manage the
massive increase in data throughput requirements.
— IEEE 1914.3 frames will likely also to be utilized back into the MBH as the
architecture as the connection from Core / Metro to the MFH will evolve.

MT1000A support BER test of eCPRI/IEEE 1914.3

Application Selector

Stream Setup

0.0

00-00-00-00-00-00

Length: 28 Byte

eCPRI Frame Setting IEEE1914.3 Frame Setting
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I eCPRI/IEEET1914.3(RoE) 25G Dual port solution
- Market

— Conventional fronthaul and backhaul network configurations are being re-
examined to support 5G services and a switchover to eCPRI and RoE (Radio
over Ethernet) packet-based protocols is being examined as part of this
change.

With dual-port 25G eCPRI/RoE measurement support,
the MU100011A offers efficient signal generation and
analysis plus precision one-way latency measurement
of Transport networks, supporting tests for
Implementing ultra-Reliable Low-Latency
Communications (URLLC).

This will play a key role in Next Generation Fronthaul
Interface (NGFI) network configurations and Fronthaul
Transport Node (FTN) evaluations.

Data Path
Replaced by
Network Master Pro

-Using the dual-port 25G eCPRI/RoE function helps to opt|m|ze testing while
cutting the number and cost of required test instruments.
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I Network Master Pro MT1000A

» Powerful Storage Area Networking (SAN) Tests
— Fibre Channel Functions

/nritsu
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I MT1000A Product Highlights

« Powerful tests of Fibre Channel links

Test of 1 GFC, 2 GFC, 4 GFC, 8 GFC, 10 GFC and 16GFC
» Optional mapping to OTN

Performance Test

Latency measurement

BER testing including service disruption measurement

Line alarm and error monitoring

Normal or Reflector mode

ANRITSU CORPORATION




I MT1000A Product Highlights

» Color-coded displays give easy overview of
GO/NO-GO results on Fibre Channel links

» Powerful Fibre Channel statistics include Latency, Packet Jitter and
service disruption information

— Optional threshold settings for easy understanding of results

Result File Browser

Back
2014-10-03
07:45:42
L
2014-10-03
07:45:47

2014-10-03
07:45:52

C it
2014-10-03
07:46:25

B rceert SETUP  TEST RESULT R EFH V[ g % 1418 ) Fc- SETUP  TEST RESULT W EFH Vg % 074
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I MT1000A Product Highlights

* Point-to-point and Fabric topology
» Latency, Packet Jitter and service disruption measurements

Application Selector Application Selector

Stream

Interface

Stream profile —Stream Measurement

Topology: Point to Point |V 3 Line load Jitter

@ constant () Ramped
® @
—Flow Control Paint to Paint A it b

~_ Fabric Login
Fabric —— m %
Enable Local credit: Latency

Requires far-end is loop-back device

Frame size

~Source

Constant: | 500 J Service disruption———
Port WWN: | 50-00-00-00-01-00-00-00 | (/] Default 1D
Min. disruption 10 frames

~Destination

Port WWN: | 00-00-00-00-00-00-00-00

M ec-sert RESULT $C=0 Vg € 1451 M ec-sert SETUP  TEST  RESULT RC=0 VE g % 1457
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I MT1000A Product Highlights

« Performance test application to Fibre channel interface

— Supports throughput, latency, and buffer credit performance verification
for Fibre channel networks and Fibre channel equipment

Setting Screen

Pro. Late Bu

Applications

—_—

] AL

Performance Test
-4 = VR

CEIENCRE > Traceroute Cable Test Sync Test 4

Control
A=

~Select Test Mode

Port-to-Port Test Loopback Test

D [ @

~Test Selection . ~Frame Size (bytes)

2" [ + 4 +
E o Zaas ‘q Throughput
crannel L_u L‘w LH rouane & User [ Jea [ a2e [ 256
aaasar Perf Test BERT Reflector () Traffic Prfile @ gerned
SDH/SONET  [gpmn| + + . () Latency e . (o2 (s (1022
PDH/DSn noog 100/ =
g PR AT s () constant [ Jrzs0 2140 ()| 2uee

v Credit

Result File Browser Result File Browser

Port1:1 —

03-15 18:57:41

r-put raffic Pro Latency Bu Cred Er og tisti umma pu £ 0 Late Bu [« 2
& EEE R R ) D S IR TR ) R R L.

Port 1:1 Min error free Credit Size for different frame sizes

3500
3,000
B2sm0
=.2,000
+ 1500
21,000

>
0

128 768 140

Test

Results e — —

128 768 2140
Frame size (bytes)

Frame Size Line Load Measured Throughput Throughput Frame Size Minimum Line Load Measured Throughput Throughput
(bytes) {Mbps) (Mbps) (% of Line Load) (bytes) Buffer Credits (Mbps) (Mbps) (% of Line Load)
128 10518.8 701.250000 6.67 128 1 10518.8 701.250000 667
768 10518.8 2103.750000 20.00 768 1 105188 2103.750000 20.00
2140 10518.8 3506.246568 33.33 2140 i 10518.8 3506.246568 3333

@ FC-Perf. Test @ sevve TEsT RESULT (% O V ¢ 2 w © FC-Perf. Test @ sewe TesT RESULT W O VD g & v
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I Network Master Pro MT1000A

« OTN Metro and Core Network Installation
and Maintenance

/inritsu
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I OTN Background

* |TU-T defines an Optical Transport Network (OTN) as a set of Optical
Network Elements (ONE) connected by optical fiber links, able to
provide functions of transport, multiplexing, switching, management,
supervision and survivability of optical channels carrying client signals.

- Typical signals carried by OTN are:
« SONET/SDH
* Ethernet
* Fibre Channel
« CPRI
- Key OTN functions include:
* Mapping/demapping of non-OTN signals
» Multiplexing and demultiplexing of OTN signals
* Forward Error Correction
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I OTN Background

» OTN networks first designed for submarine sections

— Quickly moved to Core - Metro > Access
* Operators can implement more services, control and management

» Simplifying network management is key for operators
— Control customer traffic

DWDM 10G OTN
from access point and Core Network  Core Network
10G OTN
across network Metro Network \, ﬁ \ “Metro Notwork.
(single system, single S el e ocomy
management) S P owou aorioo o S
<2 Submarine Network
— Greater insight about __ % !
faults, quick repair and L Boeas ok .

LAN Network

fewer maintenance issues

- Single management of all
legacy and replacement technologies
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I MTT1000A OTN Test Function

* Comprehensive OTN testing for metro and core network I&M

OTU1, OTU2, OTU3, OTU4, OTU1e, OTU2e, OTUT{, OTU2f, OTU3e1, OTU3e2
tests

ODUO, ODUflex"!, ODU1, ODU2, ODU3, ODUA4.
ODUO to ODU4 multistage mapping

Test Ethernet, CPRI, Fibre Channel and SDH/SONET client signals mapped to
OTN signal

OTN tests with bulk signals at OTN level

Comprehensive OTN error and alarm statistics

OTN error performance measurement (G.8201 or M.2401)
ITU-T O.182-compliant FEC test

Delay measurement

OTN header edit and capture

OTN TCM monitoring and generation

Service disruption analysis using APS application

OTN tributary scan

"' Up to OTU2

ANRITSU CORPORATION 148



I MT1000A OTN Test configuration (1/3)

* OTN out-of-service testing
- Forinstallation and commissioning
- For troubleshooting

— OTN testing with far-end loopback

/nritsu

j
=

— OTN testing with two instruments
 Separate results for each side of line
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I MT1000A OTN Test configuration (2/3)

* OTN in-service testing
— Troubleshooting live traffic
- Connected at monitoring point

/inritsu

e I s O
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I MT1000A OTN Test configuration (3/3)

* OTN in-service pass-through testing
* Troubleshooting live traffic when no monitoring point

Network > Network
element element

______ - —=|=-==4 _————— -

Port 2

-

MT1000A
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I MT1000A OTN Mapping OTU1/0TU2

« Largest Range of
Mappings and
Supported Clients

[WSRRRG) rec conet pizns.om v

Oumn e
[ew TS

—
nm,

I

ooz

oouL
[

CREE
IZI

st nesuer 0w

<] -
*

sErup

'!H

CORPORATION

MUT00010A-001 Up to 279G Dual Channel
MU100011A-001/003 Up to 10G Single/Dual Channel
MU100010A-011/012 Ethermet 10G Single/Dual Channel
MUT00011A-0071/003 Up to 10G SinglefDual Channel
MUT00010A-051/052 OTN 10G Single/Dual Channel
MUT0001T1A-001/0032 Up to 10G Single/Dual Channel
MU100010A-081/082 5TM-64 OC-192 Single/Dual Channel
MUT00011A-0071/003 Up to 10G SinglefDual Channel
MU100010A-091/092 FC BG 106G SinglefDual Channel
MU100011A-004/005 Up to 106G FC Single/Dual Channe|

Sy I
- PRBS/Null |
m— I — FCI200" | (Only MU10DD11A)
m\ © FC1200
- PRES/Null

MUID0D1DA-002 FC 1G 2G 4G Dual Channel
MUID001TA-DD47D05 Up to 106G FC Single/Dual Channel
MUT00D0104-061 ODU Multiplexing

MUT0007TA-D63 ODU Multiplexing/Multi Stage

MUID0D1DA- D62 ODU Flex

MUID0D1TA-DE2 DDLU Flex

MUID0D10A-071 CPRIFOBSAT Up to 5G Dual channel
MUT0001TA-07 1072 CPRIFOBSAT Up to 106G SinglefDual channel
MUIDDDIDA-0F 27073 CPRIJOBSAL 66 to 106G Single/Dual channel
MUID0DTTA-DF 072 CPRIFOBSAL Up to 100G SinglefDual channel




I MT1000A OTN Mapping OTU3

Izzzi =

MU100011A-053 OTN 40 Gig Single Channel
MU100011A-063 40/100G ODU Multistage
MU100011A-001/003 Up to 10G Single/Dual Channel

MU100011A-004/005 Up to 10G FC Single/Dual channel
MU100011A-071/072 CPRI/OBSAI Up to 10G Single/Dual Channel
MU100011A-013 Ethernet 40G Single Channel

MU100011A-083 STM-256 OC-768 Single Channel
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I MT1000A OTN Mapping OTU4

“oTus — SBY; — 03
B VP |

MU100011A-055 OTN 100G Single Channel MU100011A-004/005 Up to 10G FC Single/Dual Channel
MU100011A-063 40/100G ODU Multistage MU100011A-071/072 CPRI/OBSAI Up to 10G Single/Dual Channel
MU100011A-001/003 Up to 10G Single/Dual Channel . MU100011A-015 Ethernet 100G Single Channel
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I MT1000A Product Highlights

* OTN statistics
- Summary page with main results
- Additional pages with detailed statistics
- GO/NO GO color coding gives easy overview of results

Statistics

[. OTN - Alarms/Errors
ot |¥

T OTU Alarms

12:54:28
ST | |05
2014-04-02

Count, Ratio HFRBS31 12:54:33 OTU-AIS
|

Back
2014-04-02
12:54:23

Pattern Error Insertion 2014-04-02 LOF
12:54:38
Interface ] OOF
2014-04-02

Insertion Rate 12:54:43 LOoM

00oM

Current
2014-04-02
12:54:43 SM-BIAE

BERT seTup  TesT RESULT = 2 54 BERT sETuP  TEST RESULT
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I MT1000A Product Highlights

 Ethernetin OTN

- Statistics for OTN and embedded

Ethernet signal in same measurement
- Client signal frequency T | 5 e
- Intuitive configuration map

— Client alarms

13:42:48
I 415
2015-05-27

13:42:53 CsF

2015-05-27
13:42:58

Statistics

Client frequenc:
2015-05-27 4 4

13:43:03
Frequenc 1171 873 4080
L

current Deviation -14
2015-05-27
13:43.38

B evh-eerT SETUP TEST RESULT [(# D=0 Vg L 38

Result File Browser Application Selector

EEeey OTUZ - ODTU2.1#1 - OPUOD

|'] ‘S\ prefix p —
! FEC Control: |RS(255,239) | ¥ T Encoding: [ITUT | ¥
I OTN - Alarms/Errors

zu?ga,g';z? OTN - Performance
— Dummy CH:
Copy |v

2015-05-27
| x8

oTu2
- Frame apuo
oDuz2 0ODTU21 oPUO

OPU2

Ethernet - Size Distribution
Ethernet - Transmit ; $ & $

Ethernet - Latency

Ethernet - jJitter

Current
2015-05-27
13:46:18

BB EvH-peRT seTup  TEST RESULT [ EC=E Vg 2 wh 13:5 B evv-pert SETUP TesT resut (RESE Ve 2w
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I MT1000A Product Highlights

SDH/SONET/DSn/PDH in OTN

— BERT applications and upgraded to switch without closing BERT, APS and
RTD applications to improve operation efficiency

Application Selector

Result File Browser

\V] [sw prefix

OTU alarms

signal

{ififi SDH/PDH-BERT SETUP TEST RESULT [ @ = E V[Tg & s 0451

SDH/PDH-RTD SETUP TEST ResutT (R D= E Vg e

Result File Browser
Port1

Result File Browser

04:46:24

Detailed
|

Detailed
| —

1: Swithing time 12.501 ms
b g:::z by E (R Wi A () 2 Swiing tme 12 501 me m O
26, Deloy 178 un . 3 Suting tme 12301 ms Automatic Switching Time (ms)
27: Delay 17.9 us w ? 5: Swithing time 46.877 ms 80
28: Delay 17.9 us 6: Swithing time 46 874 ms |
29: Delay 17.8 us
30 Ds\az 18.1us ® M 60
31 Delay 17.8 us. =
B o — = -
Minimum delay apgis = 20
Average delay 182 us Minimum switching time 12,501 ms - I I I
Maximum delay 210 us o Average switching time 34897 ms o :
Measurement count 104 20 25 an a an Maximum switching time
Maximum limit 10000000.0 us
Measurement period 1 second

APS

SDH/PDH-RTD SETUP  TEST RESULT [l s

SETuP  TEST RESULT i D= E Ve L ) 04 55
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I MT1000A Product Highlights

* SDH/SONET in OTN

— Upgraded Client signal selection method used for ATN mappings at SDH-
OTN-BERT application, and enabled Client SDH and Client PRBS signal
switching without closing applications to improve operation efficiency

Application Selector

""" " STM-1 - AU4#AIl - VC-4 - C-4 C I i € nt
................... e e S D H

Mapping

Qutput Signal: oTuz

Client Signal: Trans.(PRBS)

Multiplexing 1 SIML

e -}

5TM4
Multiplexing 2: T

STM16(Async) [ue241 |v @ @
Multiplexing 3: STM16(Sync)

[ 1 ~|‘TU-12#1 ‘v| [Syn( ‘v] @
SDH/SONET switching: | SDH ‘V‘

STME4({Async)

STMB4(Sync)

Trans.(PRBS)

Trans.(NULL)

- J -
wesimasioH [ w0 s v

(e n [

w (U124 |v] [Sync |v] [E)
TCM: | off v SDH/SONET switching [SDH A -

ANRITSU CORPORATION - SETUP TesT resut [if D=8 Ve &

Tributary
scan




I MT1000A Product Highlights

« OTN status information
- Overview of current status of alarms and errors
- Optical level and rate information
- GO/NO GO color coding gives easy overview of line status

Application Selector - Application Selector

Port Mode
~Alarms . —Errors

@ Los TCM3-TIM @ s @ TCM3-BIPE ®L0S

@ OTU-AS @ TCM3-BIAE @ MFAS @ TCM3-BEI ., Signal Level -3 dBm Signal Level

® LoF @ TCM3-BDI @ sm-BiP8 @ TCM4-BIPS -3dBm

@ OoF @ TCM3-IAE @ sM-BE @ TCM4-BEI . Frequency 10 709 255 168 Hz

® Lom @ ToM3IC @ FEC Corrected @ TCM5-BIPE

@® ooM TCM4-TIM @ FEC Uncorrect: @ TCM5-BEI o LoF 3 ppm
SM-TIM @ TCM4-BIAE @ PM-BIPE @ TCM6-BIPE

@ SMBIAE @ TCM4-BDI @ PMEBE @ TCM6-BEI T

@ sM-BDI @ TCM4-IAE @ TCM1-BIPS @ PRBS Bit Error @ OTU-AIS

@ sMiIAE @ ToMa-IC @ TCML-EBEI

@ ODU-AIS TCMS5-TIM @ TCM2-BIP8 ® sM-BIPg

@ ODU-LCK @ TCMS-BIAE @ TCMz-BE

@ oDu-0oC @ TCMS-BDI 3ppm
PM-TIM @ TCMS-IAE

@ PMEDI @ ToMsOC

Normal

Signal Level -2 dBm

Frequency 10 709 255 168 Hz

M BERT SETUP TEST RESULT = 2:52 4 BERT TEST RESULT

ANRITSU CORPORATION



I MT1000A Product Highlights

* OTN Over Head (OH) Byte capture
- Inspect OH bytes for detailed troubleshooting

ANRITSU CORPORATION

* Updates about every 1 second

Application Selector

GCCo RES RES | RES

Eﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
TC

RES P.. |T/A rrre | RES | RES

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

EXP RES | RES

e oo e o e o o

GCC1 GCC2 APS/PCC RES

PSI[0] = OxFE PRBS test signal mapping

BERT SETUP  TesT

RESULT



I MT1000A Product Highlights

* Comprehensive OTN Testing—continued

- ODUflex testing
« ODUflex: New feature of OTN
* Method for flexible allocation of bandwidth to client signal
- Makes most efficient use of OTN capacity
 Capacity of ODU?2 split into eight 1.25G ODUflex time slots

ODUflex time slot 1
ODUflex time slot 2 FC-400

DDutlexime slot3_
Or IEtieM . (4GFC)

* In above example, FC-400 (4GFC) Fibre Channel signal occupies four ODUflex
time slots, freeing other four ODUflex time slots in ODU2 for other payloads

« MT1000A supports ODUflex testing, allowing operators deploying new
technology to verify working correctly throughout network

ANRITSU CORPORATION



I MT1000A Product Highlights

» ODUflex
— Configuration and results

Application Selector

OTUZ - ODTUZ ts - OPUflex

x8

ODUflex
OPUflex

TEST RESULT

CORPORATIO

Result Files

Back
2014-04-02
13:37:15

2014-04-02
13:37:20

2014-04-02
13:37:25

2014-04-02
13:37:30

2014-04-02
13:37:35

Current
2014-04-02
13:37.50

ODUflex Alarms Count
LOFLOM

OOF

ooMm

ODU-AlS

ODU-LCK

oDu-ocl

PM-BDI

BERT Test RESULT




I MTT1000A OTN FEC Test

* ITU-T O.182 Compliant FEC Test

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

— Reproducible/accurate FEC BER Characteristics of FEC performance for 43-Gbit/s
. (Test pattern: PRBS-31)
error correction tests 16-02 R
by generating ro0s | Teoicnsen e
. . = without FEC. _ _am=="
random signal errors (Poisson -
fetr ; Measured BER matches

< 1e-06

distribution) 3 Theoretical BER!
§ 16-08 | Measured BER
o Not using Poisson
iﬁi 1 e-1 0 i random Error generatoj

=== A % Measured BER
s | ©te12 -
.. ; ’ (i i.r i Theoretical BER
1 1 > | 1 1e-14 with FEC (G.709)
| L
u-—u\.-«? ...... 1] V- B D ¢ 111 46 _;_-:,-'_;__:_;h:‘-_:‘_t_-.-. _E 19'116 05 1 64 16-03 16-02
Ll il e L L e N o o o
Bad Random Good Random Input BER (log scale)
Distribution Distribution Error Correction Curve
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I MT1000A OTN FEC Test

* ITU-T O.182 Compliant FEC Test
— FEC error insertion with MT1000A

ANRITSU CORPORATION



I Network Master Pro MT1000A

* Quick and Easy Tests of SDH/SONET/PDH/DSn
Networks

/inritsu
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I MT1000A Product Highlights

* Quick and easy tests of SDH/SONET/PDH/DSn

— Testing of SDH/SONET systems at
STM-64/STM-16/STM-4/STM-1/0C-192/0C-48/0C-12/0C-3/STS-3
and embedded PDH (E1/E3/E4) and DSn (DS1/DS3) systems

— Powerful PDH (E1/E3/E4) and DSn (DS1/DS3) testing
— Simultaneous bi-directional monitoring of SDH/SONET/PDH/DSn lines
— SDH/SONET mapping and de-mapping

— Comprehensive error and alarm statistics

» (.826/G.828/G.829/M.2100 error-performance measurements on SDH/SONET
traffic

* (G.826/M.2100 error-performance measurements on PDH/DSn traffic
— SDH/SONET OH byte testing and monitoring
— SDH/SONET trouble scan
— SDH/SONET pointer event generation and monitoring
— SDH/SONET/PDH/DSn delay measurements

ANRITSU CORPORATION 166

(o)
(o)



I MT1000A Product Highlights

*  SDH mappings

Bulk

Bulk

e Bulk

" CG44c €—
, E4, Bulk
e ———
u —— E3, Bulk
N - E1, Bulk

TUG- €

\ o — E DS1, Bulk
DS3, Bulk

1) Requires MU100010A-081 or MU100010A-082
2) Requires MU100010A-001
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I MT1000A Product Highlights

« SONET mappings

N— ( Bulk

- ‘ Bulk

E4, Bulk

B <

E3, Bulk

R

DS3, Bulk

‘ E1, Bulk

DS1, Bulk

<

1) Requires MU100010A-081 or MU100010A-082
2) Requires MU100010A-001

ANRITSU CORPORATION



I MT1000A SDH/SONET In-Service Measurements e

» Alarm and error monitoring for
both sides of SDH/SONET line

* Frequency-deviation

measurements
—> » » I—» R
SDH/SONET SDH/SONET
] «— o « —

Protected monitoring point
or dedicated monitor access

/nritsu

MT1000A

ANRITSU CORPORATION

Back

to

e (G.826/G.828/G.829/M.2100
error-performance
measurements on live traffic

Network
element

Network
element

SDH/SONET

______ - - =|-==1 m——————

Port 1
v

MT1000A in Pass-through mode

169



I MT1000A SDH/SONET Out-of-Service Testing

* Installing, commissioning and * Generating embedded
troubleshooting SDH/SONET lines PDH/DSn signals

« Stressing system by generating + G.826/G.828/G.829/M.2100 error
alarms, errors, pointer operations, performance
slip and frequency offset +  Propagation time

» Testing synchronization circuits «  Alarm, error, slip and frequency-

deviation measurements

2 |2
3 SDH/SONET SDH/SONET
< < < :
w = B > > >
o ol W &l N SDH/SONET SDH/SONET
=l < < ‘ <

T

T

ANRITSU CORPORATION 10740)




I MT1000A SDH /SONET Out-of-Service Testing

* Installing/commissioning » Testing synchronization circuits

« (G.826/G.828/G.829/M.2100 » Alarm, error, drift and frequency-
error-performance deviation measurements
measurements * Propagation time measurements

» System stressing by generating
alarms, errors, slip and
frequency offset

) SDH/
——> <« SONET
— R4
E1/DS1signal E1/DS1signal
with test pattern with test pattern PDH/DSn l’ .

in n time slot(s) in n time slot(s) signal
in SDH/SONET

in SDH/SONET
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I MT1000A SDH/SONET Line Status

* Physical line information « Current alarms and errors

Application Selector Application Selector

Port 1
-

-
)
——

Optical transmitter _Alarms . _Errors
Normal
) ®L0S ® Los @ TU-LOM ® A2 AU-NDF
Rx Signal Level - Rx Signal Level @ LoF @ LTM ® Bl TU-NDF
-3dBm .
® oor @ LP-UNEQ @ B2 Switch o
@ Ms-AI5 @ LP-RDI © Ms-REl ® LOF
@ Ms-RDI ® PP @ 583 TCHEC .
. ® AU-AS 155 @ HP-REI TC-BIP-2
Bit Rate 9953 280 000 @ AU-LOP
©® Au-Lop @ v5/B3 TC-REI
©® HPTIM TC-UNEQ @ Lp-REI 08 El. No Frame
® HP-PLM TC-LTC FRBS Errors
& AlS
@ HP-UNEQ TCTIM ® Distant
Tx Signal Level - @ HP-RDI TC-AIS L
@ TU-AIS TC-RDI . Pointer information

@ TU-LOP TC-0DI

—~SDH

Deviation

Pattern Bit Rate

@ AU-Positive @ TU-Positive
@ AU-Negative @ TU-Negative

BERT SETUP  TEST  RESULT ™ serr SETUP  TEST  RESULT

CORPORATI




I MT1000A SDH/SONET Tributary scan

* Quick overview of problems in monitored SDH/SONET signals

* Detailed problem description when required
— Click tributary for more details

ANRITSU CORPORATION



I MTT1000A SDH/SONET Performance Measurements

 Bi-directional performance measurement
— Easy information switching between two ports

* BER measurements of embedded PDH/DSn signal

llllllllllllllllllllll
- )

Pattern o Pattern 5
r Count, Ratio HFRBS 23 |v|‘ n Count, Ratio HPRES 23 ‘V‘ |
Eae 0 0 Pattern Error Insertion — - - Pattern Error Insertion
L 4 —_—
MS/Line 0 0 Interface ‘u' MS/Line 0 0 RS |‘SDH "‘
AUjPath 0 0 Insertion Rate |0ﬁ |'| AUfPath 0 ol | Insertion Rate ‘Of‘f “"
TU 0 0 Error Burst Length | 1 | TU 0 0 Error Burst Length ‘ 1 ‘
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I MT1000A SDH/SONET Overhead Byte Analysis

* Bi-directional OH byte capture
» User-programmable transmitted OH bytes

SOH Editor

pl: - .- D2 - - D3 -
H1: H1: H1.  H2: H2: H2:  H3:.  H3: H3:
B2. 182 B2 ki [_ | k2. || |
e [ [ Jps: || D6 |||
Dzl lpg. [ oo |||
T S S [ e S S [ - = =
B Mo IML e
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I MT1000A SDH/SONET Event Insertion

» Stress-test network elements by inserting events in test signal
* Inserted Events:
— Alarms
— Errors
— Frequency deviations
— Pointer operations

SDH Alarms/Errors

SDH Frequency

SDH Pointer

ANRITSU CORPORATION




Back

to

I MT1000A SDH/SONET APS Test Application H

ELTS

SDH/SONET E1/DS1 line
* Max switchover time Network
measurement with APS %&T
— User-defined max. time Add-and drop J line
— User-defined switching criteria: APS multiplexer \

measurement triggered by
SDH/SONET or E1/DS1 events

— Average time display

» APS protocol events can
be generated and detected
— No. of switchovers based on

APS protocol events count

MMMMM

* Measurement at two receivers
for simultaneous APS protocol
event monitoring and switch time
measurement

0
®
o
g
x
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I MT1000A SDH/SONET Pointer Movement Graph

» Graph of pointer movements
— Good overview of pointer operations
* Information on AU and TU pointer
» Magnify graph points of interest
* Results stored in MT1000A memory
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I MT1000A SDH/SONET TCM Functions

* Analyze TCM (Tandem Connection Monitoring) function in SDH/SONET
systems

— Simultaneous bi-directional monitoring of TCM information on
SDH/SONET lines

— Comprehensive TCM error and alarm statistics
— Inject TCM events to stress-test network elements

[. SDH - TCM

Alarms Count Ratio

TC-UNEQ
TC-LTC
TCTIM
TC-AIS
TC-ROI

TC-0DI

SETUP Test RESULT
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I MT1000A PDH/DSn Out-of-Service Testing

* Installing, commissioning and « G.821(E1/DS1)/G.826/M.2100
troubleshooting PDH/DSn lines error performance
» Stress system by generating alarms, + Alarm, error, slip and frequency-

errors, slip and frequency offset deviation measurements

» Testing synchronization circuits Propagation time with far-end
loopback

[ 2 | 2
. PDH/DSn PDH/DSn
< < < :
[ 2 | 2
> PDH/DSn PDH/DSn
< « « <

T

T
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I MT1000A PDH/DSn In-Service Measurements

» Alarm and error monitoring at both sides of PDH/DSn line
* Frequency-deviation measurements
« G.821(E1/DS1)/G.826/M.2100 error-performance measurements on live

traffic
= [T
PDH/DSn PDH/DSn
] «— « —

Protected monitoring point
or dedicated monitor access

MT1000A
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I MT1000A E1/DS1 Network-Element Testing

* Installing/commissioning  Testing synchronization circuits
« G.821, G.826 or M.2100 error- « Alarm, error, slip and
performance measurements frequency-deviation
« System stressing by generating measurements
alarms, errors, slip and frequency * Propagation time
offset measurements

FVSVA<— E1/DS1
signal
% — 2
E1/DS1 E1/DS1 G RYLS with test
i . pattern in

signal signal E1/ h time
with test with test DS1 lot(s)
pattern in pattern slolis E1/DS1
n time in n time signal
slot(s) slot(s)
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I MT1000A E1/DS1 Drop-and-Insert Testing

* Pseudo in-service testing on live * Inject errors in live traffic channel
PCM systems +  G.821, G.826 or M.2100 error-

» Add and drop N*64 kbps signals performance

» Alarm, error and slip generation « Frequency deviation

and measurement
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I MT1000A PDH/DSn Line Status

* Physical line information — display of current:

— Input frequency and deviation
— Input-level indication
— Pattern bit rate

* Current alarms and errors

Application Selector

. —Errors
@ Fas

@ Fattern

® crRca

@ CRC4 MFAS
E-Bit

@ Code

@ Fattern Slip

@ Frame Slip

BERT SETUP  TEST  RESULT

ANRITSU CORPORATION

Application Selector

1
0
0
0
64 000

2 048 000

NjA

BERT SETUP  TEST  RESULT



I MT1000A PDH/DSn Alarm and Error Statistics

Alarm-second counts and ratios

Error counts and ratios
M.2100, G.826 or G.821 parameters

Back
2014-04-03

2014-04-03
09:43:46

2014-04-03
09:43:51

rrrrrrr
2014-04-03
09:44:17

TestT RESULT

BERT

SETUP

ANRITSU CORPORATION

« Histograms show measurement
overview

— Click parameter to activate
histogram

Port 2 - E1 - CRC4

Zoom I Histogram

45 0004 W Count
035 M fa
3 0.003
— | s 0.0025
2014-04-03 N
09:43:51 i 2 0.002
| s 0,0015
2014-04-03 ] B
09:43:56 i 0.001
| oos 0.0005
2014-04-03 | o2 0
09:44:01 ; T ; i i :
_— 00:00:00 00:00:20 00:00:40 00:01:00 00:01:20 00:01:40
Current

2014-04-03
09.45:31

Back
2014-04-03
09:43:41
| 35
2014-04-03
09:43:46 ]

[ . ]| o |

BERT

SETUP Test RESULT




I MT1000A E1 Alignment and CAS Displays

Information on FAS words and
Sa bits

Port 2 Application Selector
- J

Sab 1111

Bits 1.8 in TS0 Bits 1.8 in TSO

-~ o - o - o - o

-~ o - o - o - o

1y

Alignment

Iy

= o o= o - o

BERT SETUP  tesT RESULT

CORPORATIO

* |Information on CAS bits

— User-selectable bit pattern
for red and yellow colors

Port 2 Application Selector

~CAS MFAS-Signal
MFAS word || 00001011

.~ CAS Bits, Port 2

Setred pattern:

8 BERT SETUP  tesT RESULT



I MT1000A DS1 Alignment and CAS Displays

* |nformation on F-bits and S-bits * |Information on CAS bits

— User-selectable bit pattern
for red and yellow colors

Application Selector e —1 Application Selector
e

.. ____________________J

L
L

[ F - Bit 101010
I

S - Bit: 001110

|
| @ nbandFoL

e ] -

Alignment

- Set red pattern: M Set yellow pattern M

SDH/PDH-BERT TEST REsuT [ O 0 VD w08 5 SDH/PDH-BERT SETUP TEsT ResuT [RC<0 Vg € 00
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I MT1000A E1/DS1 Channel Status Display

* Fast overview of E1/DS1 line status

Application Selector

. No/sync

Port 1 Audio level Port 1 Audio level

Port 2 Audio level e Port 2 Audio level
30 J

SDH/PDH-BERT SETUP TEsT ResuT [ C=0 Vg w 142 SDH/PDH-BERT SETUP TEsT ResuT [ =0 Vg W 106
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I MT1000A E1/DS1 Audio Display

« Details on contents of one selected traffic channel
— Displays information from two ports for bidirectional monitoring

00000000

427

ANRITSU CORPORATION



I Network Master Pro MT1000A

 VIP: Video Inspection Probe

/inritsu

ANRITSU CORPORATION



IVIP: Video Inspection Probe

* VIP Video Inspection Probe

— Judge quality of optical fiber and module endface

— Find trouble in optical fiber and module endface
Reduce degraded signal transmission and
effect on measurement results

— Prevent connected optical fiber and module endface
damage

« Dirty connector endface...

— Dirty connector endface causes more reflection

— Cleaning connector endfaces maintains good connection
« Damaged connector endface...

— Damaged connector endface has greater reflection and
larger ORL (Optical Return Loss)

*  MT1000A supports GO382A/G0306B VIP option

— Table View identifies endface “defects” or
“scratches”

— Automatic fiber endface pass/fail determination made in
accordance with IEC61300-3-35 standard

RESULT C+0 Ve 2w
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IVIP - Ordering items 1/2 -

Mocel No.
GO382A Autofocus Wideo Inspection Probe
- Standard accessories ' - | Soft Bag
Sewven Connector Tips
-1.259mmPCMale, -2.5mm PC Male, - 2.5mm AFC Male,-1.25mm PC Female[LC),
-2.5mmPC Female(FC), - 2.5mm PC Female(SC), - 2,.5mm AP C Female[5C)
Quick Reference Guide
Apphication Parts
Mocdel No. Model No.
HOZ82A 25FC-M [2.5mm PC Male) HO3954 FZ-APC-F [FC AP C Female)
HOZ83A 1.25F C-M [1.25mm FC Male) HOZE5A LE-FC-F [LCPC Female)
HOZ87A 2.54P C-M [2.5mm APC Male) HOZ93A4 LC-PCF-L[LC P Long Female)
HOZEEA 1.25APC-M [1.25mm APC Male) HO3044 LE-APC-F-L [LC AFC Long Female)
HOZ844 SC-FC-F[5C PC Fermale) HOz064 ST-FC-F[STPC Female]
HOZ984 SC-APC-F[SCAPC Female) HO397A PU-FC-F (MU PC Female)
HOZE6A FC-FC-F [SCPZ Female) HOZ90A E2000-F-F [E2000 FCFemale)
HOZ924"2 MPO-PCAAFC-F [MPO FCAAPC Female)

*1: Operation manual and MX900031 A Autofocus VIP Software (For PC} can be downloaded
from Anritsu public Web site.
*2: HO3924 MPO tip does not have Autofocus and Pass/Fail functio ns.
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IVIP - Ordering items 2/2 -

Model No.
030668 A0 Video Inspection Probe
- Btandard accessaries - Crperation manual (Printed)

Soft Bug

Seven Cannector Tips

- 1.289mm PC Male, - 2.8mmPC Male, - 2.8mm APC Male

- 1.28mm PC Female(LC), - 2.8mm PC Female(F C)

- 2.8mm PC Female(SCY, - 2.9mmAPC Female(3C)

Application Parts
Modeal No. Model No.
HO3IE0A 2.8F - HO3IGEEA SEC-APC-F
HO361A 1.28P C-h HO3IT2A EZ000-PC-F
HO362A 28APC-M HO3T34 FC-APC-F
HO363A LC-FiC-F HO3T 448 i LI-PC-F
HO364A FC-PiC-F HO3Tan ET-PC-F
HO3654 SC-PC-F HO3ITEA 1.28APC-M
HO33048 LCES-PC-F

/603068 + Standard Accessories

H'

\_

ANRITSU CORPORATION 193



I Network Master Pro MT1000A

* Operation and Presentation

/inritsu
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I MT1000A Operation and Presentation

Application Selector

Easy operation
— Simple, intuitive GUI

- Alarms . —Error:
@ Los TCM3-TIM © FAS @ TCM3-BIP8

_ Loading and transfe rring ® OTU-AS @ TCM3-BIAE @ MFAS @ TCM3-BEI
® LoF @ TCM3-BDI @ SM-BIPE @ TCMA-BIP
. . ® OoF ® TCM3-IAE ® SM-BEI ® TCMa-BEl
CO nfl u rat I O n S @ Lom @ TCM3-TC @ FEC Corrected @ TCM5-BIP8
g @ oom TCMA-TIM @ FEC Uncorrect: @ TCMS5-BEI o LoF
SM-TIM ® TCMA-BIAE ® PM-BPe @ TCME-BIPe
. @ SM-BAE @ TCM4-BDI ® e @ TCME-BEI
—_ GO/N O G O testl ng ® sM-BDI @ TCM4-IAE @ TCML-BIPE @ PRBS BitError @ OTU-AIS
@ sM-aE ® ToMa-Ic @ TCML-BE
@ ODU-AIS TCM5-TIM @ TCM2-BIP8 ® SM-BIP8
. @ ODULCK @ TCMS-BIAE ® TCM2-BE
 Touch-screen based operation S 8T
PM-TIM ® TCMS-IAE
® Pu-EDI ® Toms-OC

* Automation Testing
* Remote operation
— Via Ethernet interface

» Setup transfer/data transfer/firmware upgrade
— Via USB interface
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I MT1000A GUI

* Five main groups

Application Selector Results Files

naE: BEAT
Ethernet Jorin s 2014-03-2591025.5

RLECLIS RFC 2544 SAT (¥1564) @ Ei——

el BEAT
SDHSONET Li @H =L

L4 BERT g BERT Folder: jproperty/mntinternal
[ 2010.01.25010.30.50

Total Space: 0562572 G&
B
7014-03.25910-20-41 Free Space: 0.556651 GB
v

Application Selector Result File Browser

Aapplication Selector

Application ﬁ — _ ! _ . — -
Work space [ e . el engih: (3 secones 5 0 oeR 58 ot N ror cout ) ke

= Start action; |Immediate - Start at 200010 000000 | Pattem errors. 2075 c.J 3 10111
Clock configuration N E:m m L e ‘
—— . | - Theeshold
. mpliance stop function: | Manual stop v Stop at 2001 ] |
‘Tﬁnmg Source: - || J J

Errored frames.

Estimats of Utiizabon v|
Memory allacation: |Use all storage v e 02d.00.44:05 2

Ferformance Farameters BERT options.
ETH: M 2100 ¥ [ | Count lost frames as
() Include addresses in E‘ /| Pattern Error Insertion
- frame filter on receiver

Insertion Manual v
Only show BER Alarms
L) when measuring Service disruption  Avg

Disruption tme

Threshold:

e — s B oenr seroe  TEST  mesurr m B8 erveenr setop  TesT RESULT W E S0 V[T w =2

Port Setup Test Setup Test Results

U CORPORATION




I MT1000A GUI

* Application selector
— Intuitive launch of new test

— "Double” keys for starting tests of client signals in OTN
 Right side of key starts test of client signals in OTN
 Left side of key starts test of client signals directly

SAT (¥1564)

SDH/SONET +
PDH/DSn

(1001017071 ]38 RTD
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I MT1000A GUI

» Select Port display

— Displayed after selecting application
» Select one port — or two if available — and press Accept

Select port(s)
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I MT1000A GUI

* Result pages:
— Summary page
— Eventlog
— Statistics page(s)
* Color-coded GO/NO GO indications

Result File Browser Result File Browser

Bit count Error count Ratio

‘V“ |’SI prefix

Pattern errors 49523808776 11 222€-10

Threshold:

Utilization ‘V‘ Pattern errors Errored frames

Back
2015-04-20
01:35:46
|
2015-04-20
01:35:51
I Pattern errors 11 173E-10
2015-04-20

01:35:56 Seq. errors
|
2015-04-20 Seq. sync. lost

01:36:01

BERT

Pattern bit count 634524 G

Pattern

ﬁPRBSZ3

Pattern Error Insertion

Insertion Manual |'|

Frame loss

2015-04-20
01:36:06
— Frame loss secs.
Service disruption  Avg. [ ) E
P g Burst length ‘ 1 Annr Aa AR
Disruption time 5 Current

2015-04-20
01:36:22 Service disruption  Seconds Count m

Threshold:

@ ETH-BERT sETup  TEST RESULT W E<0 Vi g L w ol ETH-BERT seTup  TEST RESULT W E<0 Vi g L w ol

U CORPORATION




I MT1000A GUI

» Several pages in each main group
— Selected with tabs
— Selected from drop-down menu

Application Selector Result File Browser

Transceiver

avelength(nominal)
Clock Configuration 1310 nm

; Compliance
Flmmg source: Internal 10G Base-LR

[ Ethernet - BERT

Ethernet - BERT

TR Ethernet - Performance

01:35:46
I I tthernet - Frame
2015-04-20

01:35:51
L
2015-04-20 Ethernet - Size Distribution
01:35:56
| Ethernet - Transmit
2015-04-20
01:36:01

}

SynckE
IEEE 1588v2 Ethernet - Latency

2015-04-20

OH Capture

oAM

B ere-sert SETUP TEST RESULT RC=BVEeL W

01:36:06 E Ethernet - Jitter
e (R

Current
2015-04-20 _
01:36:28 Service disruption

Seconds

F® evh-BERT SETUP TEST RESULT [ C =0 V[ g 'L s 01:36

ANRITSU CORPORATION



I MT1000A Histograms for General Statistics

User sees distribution over time for selected parameter easily
— Click parameter and select histogram
— Click Zoom: Large numeric makes distance reading easy

00 e V! 00 I
Back Back
2015-04-20 2015.04-20
01:35:46 01:35:45 | & e
-04- E F s.os10 L -04-
0135:51 z E ¥ L M fetlo 01.35:51
— 5 Ll —
2015-04-20 5= 2015-04-20 |
013556 E | E 013556
| I 34 [ 4.0810 I
2015-04-20 E \ [ 2015-04-20
01:36:01 25 i | [ 01:36:01 Ratio
H 14 H
2015-04-20 E / \ F 2015-04-20
01:36:06 E i - : - : - - 0.00 01:36:06 B
P 01:35:41 0L:36:01 013621 01:36:41 01:37.01 01.3721 — -
C it Curren it
2015-04-20 | 4 I I 4 | 2015-04-20 L
01:36:39 01:36:45

B2 evveserr seTup  TEsT RESULT [0 Vg L w 01:36 B2 evh-perr setup  TesT RESULT [WE =8 Vs L w ouss
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I Test Applications Summary

* Summarizes measurement results for all current Test Applications
(applications using port resources) belonging to one user — using Remote
GUI software up to two users can use MTT000A

 Test Application Summary and Overall Test Status updates only during

testing:
* Green: No trouble

. Errors (but no alarms) pending or occurred in past

* Red:

Port 1

2015-05-21 10:02.09

nmary i @
lllllllllllllllllllllllllllllllllll
BER Bit count &
Pattern errors | 190.238 G|
Threshold: . |
Utilization “" Pattern errors e |
—Pattern o
80 [ ) T
1 PRB523 hd | &=
3 )
--(z‘l Pattern Error Insertion .
Insertion ‘Ma | |'| lg
Service disruption  Avg Max. } e ‘ : | x
Disruption time 7
50.000 4

Threshold:
e

TuP  TEST RESULT OB Vg & w06

Threshold violation or Alarms pending or occurred in past

Shows worst Status of all test
applications.

. All applications OK

One or more applications have
Yellow Test Status (and no Red)

One or more applications
have Red Test Status

* Clicking Test Applications Summary icon opens Overall Test Status screen

ANRITSU CORPORATION
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I Overall Test Status

« For remote viewing test status for all current Test Applications

« Test Application Summary and Overall Test Status has no current/history
distinction—Dbasically show history.

 To “clear” Test Status: Restart test.

« User-configurable to show Test Application Summary indicator—and to access
Overall Test Status screen

ETH-BERT

O Enable Auto Power Up

i e

Testing

*  Overall Test Status updates only during testing:

* Green: No trouble
Errors (but no Alarms) pending or occurred in past
* Red: Threshold violation or Alarms pending or occurred in past
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I Overall Test Status

» Adapts to number of running test applications

One test application Two test applications
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I Event Log

» Event Log gives users powerful means to analyze problems of long -
term testing

» Records what/when problem happened and how long/often been
happening

Event Log
F

View: [AII ports |" m

Description Dur./Count u

-03-28 Q737! Link 00:00:09

-03-28 O7:37: Invalid blocks 14

-03-28 O7:37: Frame Loss Secs. 0O 08: 09

-03-28 O7:37: Seq. Sync. Lost 00:00:01

-03-28 O7:37: Pattern Errors 311

-B3-28 @737 Invalid blocks 2.451 k

-03-28 @7:37: Preamble violations 260

-03-28 O7:37: Rx FCS Errored Frame 634 &

-B3- 3T Fragmented 82

M EetH-BerT SETUP TEST RESULT D=0 V[ g & ¢
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I Event Log

« GUI filter function and CSV export

Event Log
GEEEEEEEEENEEEEEEEEESSEEEEEEEEE [TTTT =

Absolute |

Dur./Count
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I Event Log

* Logged events included in report

-

Report Generator

_Include Results

@ summary
@ Statistici (Total interval)
@ Event log

|| Filtered ml‘

2015-03-28 07:55:53

Event Log
No. Time Port Type Src. Description Dur./Count

1 2015-03-28 07:41:40 Test Test Started

2 2015-03-28 07:41:49 1 Alarm ETH 10G LFS Remote Fault 00:00:03
3 2015-03-28 07:41:49 1 ETH Invalid blocks 73.566 k
4 2015-03-28 07:41:50 1 Alarm ETH Frame Loss Secs. 00:00:03
5 2015-03-28 07:41:51 1 ETH Invalid blocks 22
6 2015-03-28 07:41:52 1 Alarm ETH Seq. Sync. Lost 00:00:01
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I Event Log

» Time stamp shows relation between event and statistics

Description Dur./Count u

1 2015-03-28 O7:41:40 Test |Started

0 2015-03-28 07:41:49 ETH |10G LFS Remote Fault 00:00:03

<1 2015-03-28 O7:41:49 ETH |Invalid blocks 73.566 k|

-1 2015-03-28 07:41:50 ETH |Frame Loss Secs. 00 00: 03
Emj.E = DE 'EE m? : 41 : 51 2015-03-28 07:41:51 ETH |Invalid blocks 22

1 2015-03-28 O7:41:52 ETH |Seq. Sync. Lost 06:00: 01

1 2015-03-28 07:41:52 ETH |Pattern Errors 72

C2015-03-28 O7:41:52 ETH |Invalid blocks 5.763 k

<1 2015-03-28 07:41:52 ETH |Preamble violations 5

ANRITSU CORPORATION

2015-03-28
07:41:40

Back
2015-03-28

2015-03-28

03
07:41:52

Errored
_E
Current FCS errored
2015-03-28
07:43:36 64-127

|
E Frames
07:41:50
Bytes

[ Ethernet - Transmit

ETrafﬁc
07:41:49

Unicast
Multicast

roadcast

14,4442 M

924427 M

14.4442 M




I MT1000A GUI

» Control panes
— Control applications in work space

Application Selector

Cleck Cenfiguration

Flmmg ssssss :

SETUP TEST RESULT
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I MT1000A GUI

» Control panes

— Control applications in work space
* Click to expand

Application Selector

Cleck Cenfiguration

Flmmg ssssss :

SETUP TEST RESULT

ANRITSU CORPORATION




I MT1000A GUI

» Control panes
— Control applications in work space — expanded

Cleck Cenfiguration

Flmmg ssssss :

. 0 Vo o11:46
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I MT1000A GUI

» Control panes

— Control instrument in application work space — expanded
 Click to expand instrument control

Cleck Cenfiguration

Flmmg ssssss :

SETUP TEST RESULT
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I MT1000A GUI

» Control panes
— Control instrument in application work space

"':i._‘.:

save.
e ———
. All 5
i Stop 1
J ' Part 1 [ [l ethernet Lan - '9‘
Cleck Cenfiguration
Fﬁmmg source: Helpe Sz . Errarafalzbans &)
LN .

e -
Ho alarm |V
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I MT1000A GUI

» Control panes
— Control instrument in Application selector and test Result pages

Applications
Ilﬂllll
Ethernet w

RFC 2544 SAT (Y.1564)

SDH/SONET 2
PDH/DSn IIEIII
RTD
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I MT1000A GUI

* Power button menu
— Pressing Power button
while instrument on displays menu to:
+ Switch applications (when two applications running)
 Take screen shot
 Activate screen lock — can be password protected

e T e
M™% ETH-BERT

 Switch applications by clicking running applications at screen bottom
* Running applications window always accessible

ANRITSU CORPORATION




I MT1000A Instrument Setup

» Password protection

— Prevent unintended changes to parameters and measurement start/stop
— Enabled/disabled by user

Change System Password x

D Enable Screen Lock Protect

O Enable Modifications Protec

Enter old password @
ne SWol
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I Network Master Pro MT1000A

* Report Generation

/inritsu

ANRITSU CORPORATION



I Report Generator

* Generates reports:
— Summary page only
— Summary and Statistics pages
— Port setup and Application setup included as option

— User-customized report including:
* Logo in .png format
» Customer ID, Operator ID, notes, and similar information in measurement .pdf
reports

— Output report in .pdf, .CSV or .XML format to USB port
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I Report Generator

/Inritsu envision:ensure

Document Information

2015-05-26 14:08:55

Report Name BERT
Customer Customer 001
Project Testing of line 1
Operator Operator 001
Notes This is a sample report
Module Type Serial no Software Version
MT 1000A 6060000101 3.01
MU100010A 6060000087
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I Report Layout

* Look of pages like Ethernet stats, event log and port settings

File: tst7, plication Selector File: tst7.pdf

PDF reports
are displayed
with the built-
in PDF viewer

RFC 2544

5 -]
s > OO0 Ve & we 7 PDF Viewer < Page 3/25 > ¥C=0VEe L W e v < Page3/14 > #OsB Ve & 125¢

Report Generator

* Reports can be viewed in the built-in PDF viewer immediately
after they are generated

— This makes it simple and easy for the user to inspect the report

Report has been successfully generated.
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I Filtering Results Display at Report Output

* The user can select the information to output when reporting
statistical test results. As a result, file save times are shortened and files
sizes are smaller.

@ vTi000a:0 ¢ 0 W T

;Svve

-.:.Elg

@BEXS a0 []

~Include Results

Result File Browser

Report Generator

o 10.17.41.130

Summary
Statistics (Total interval)

D Event log

OTN/SDH/SONET/PDH

D Filtered
~Include Settings
Applicaton settings
Port settings

Include Status

( D Port status

Customize Statistics

These lists are based on the application, not on what is in the result file

—~OTN \
Al listed Alarms/Errors Performance Justification
Alarm/Errors TCM Performance TCM oTL
~SDH/SONET .
Al listed Alarms/Errors Quality Performance
M sTL
~PDH ~
‘ All listed Alarms/Errors Performance ‘

. .

Ethernet

These lists are based on the application, not on what is in the result file.

Customize Statistics

- ETH
L{ Al listed LJ Performance [{] Frame {@ Burst
() size Distribution (/) Transmit (/) Ms Transmit
\/3/] MS Throughput fs/\{ MS Frame Loss ﬁf\ MS Latency
(V) ms jiter () synce (/) €€ 1588v2
(V) 802.3ah (V) 8021ag/¥1731
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Report Generator

Optionally includes Performance Verification information in reports
— User-programmable performance verification period

Result File Browser

Report Generator

Select Report [EERT

Select Format | XML & PDF & CSV

customer | customer 001

Project | Testing of ine 1

Operator | Operator 001

Notes | This is a sample report

include Logo m |’N P g

[ ) nclude performance Verffication dates

Performance Verification Period: |

Gen
i [ JEnable Auto Power Up
i

ETH-BERT seTup  TEsT RESULT ¥ D= E Ve 2 wh 140

Anri tsu envision:ensure

Document Information

#O=E Ve 2w it

2015-05-26 14:11:03

ANRITSU CORPORATION

Report Name BERT
Customer Customer 001
Project Testing of line 1
Operator Operator 001
Notes This is a sample report
Module Type Serial no Vgier:‘(f;%wgﬁnggte Verifﬁ::eartfi%rrrlngﬂgeDate Software Version
MT1000A 6060000101 2014-05-06 2016-05-06 3.01
MU100010A 6060000087 2014-05-06 2016-05-06

299



I Network Master Pro MT1000A

* Automation Testing

/inritsu
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I Network Master Pro MT1000A

* Remote Operation

/inritsu
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I Three Remote Control Types

Control from remote site

Remote GUI Control from remote site OK OK
(MX100001A) Port sharing

File sharing
SCPI Automation OK OK

Control from remote site
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I MT1000A Remote Operation — Applications

* Remote access

* Troubleshooting spurious errors

* Long-term surveillance and stability tests
* Multi-site surveillance

* Multi-user access

» Display screens via projector

* Documentation and training

* Operate MT1000A from PC with VNC client or new Remote GUI app
*  View MT1000A displays on PC

Local Area
Network
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I What Can User Do with Remote GUI?

* Remote GUI application runs on Windows 7/8/8.1
» Port-oriented connection not unit-oriented
* Multiple users share same unit and use separate ports

DUT for User 1
User 1is using Port 1 Mm

RO

User 2 is using Port 2 DUT for User 2

£l

=L
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I What Can User Do with Remote GUI?

« Connect one application to up to two GUIs

* Only one GUI can change settings and start test (Read/Write)
* Next user just observes (Read only)
* Any user can take right to change settings with exchangeable rights
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I What Can User Do with Remote GUI?

« Remote GUI can run as ‘Standalone’ viewer

« Users can:
— Generate report(s)
— Analyze results offline

— Create setup file(s) for
deployment

* Remote GUI supports
— Firmware update via LAN
— Remote unit reset
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I What Can User Do with Remote GUI?

» Share file system—user can access file system from Windows Explorer

» Access PC file system—user can save/load file to/from Windows
memory

File Sharing

i Share File System

D Mount Remote Folder

RCT0 Ve 2 o

* Remote GUI supports: Result files
— Firmware update via LAN Setting files
— Remote unit reset Report files

Capture files
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I Network Master Pro MT1000A

* Remote Control-Scripting

/inritsu
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I Remote Control Scripting Option

» Automated testing for developing applications

» Remote control commands/replies as ASCIl format strings

— SCPI 1999.0 compliant with
|IEEE 488.2 mandatory common
commands

« Fast command response

— Execute up to 8 commands
per second

» Reduces test time at mass production
 Communication between controller (PC) and MT1000A:

— Via MT1000A Ethernet Service Interface
 TCP/IP connection
— Test facility can be isolated LAN

— Via WLAN
— Via GPIB
* Includes documentation and scripting example |
y LabVIEW driver Sample J1667A GPIB-USB Converter available for

automated environments based on GPIB.
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I Network Master Pro MT1000A

» Remote Control — GUI & Scripting

/inritsu
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I Remote Control GUI & Scripting Option

» Execution became possible simultaneously about remote GUI
(MX100001A) control and SCPI control at each port.

— Customer can use one facility more effectively by being able to use two
kinds of control commands at the same time.
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I Remote Control GUI & Scripting Option

* Show who are using the port on the resource monitor screen of MT1000A

MX100001A MT1000A Resource Monitor window
Remote Operation Initial window
Il vevork ooy ‘. [ B N ===

-~
s Hetwork bterfsce: | BREET3SDSECT = 192 166.1.108 - -
-~y

Opstiorssl Client Tt Tet | Arvitpu Taro

S Use Network Interface: | B&:6B:235D:5507 - 192.168.1.100

\ Optional Client Title Text: ‘Anritsu Taro

MX100001A
window after
Application Start

HOSE Vg2 o

.I'h'l.iE'ln'll l
Anritsu Taro
Control ON

Useful Point !

To identify who are using the
occupied port, it can be allowed
to present “Nickname” on the
\I\/IT1000A GUL

192.168.1.100

)
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I Remote Control GUI & Scripting Option

If the IP address of MT1000A connected to the network is
known, it can be powered-on/off by remote control from the
MX100001A (only when connected to AC adapter).

100.143.12.100

100.143.12.5
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I Network Master Pro MT1000A

* Automation Testing

/inritsu
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I Automation Testing (1/3)

Installation and maintenance tests have several challenges.

— Varying Work Time and Test Results Quality Dependent on Technician’s
Experience

— Increasing Risk of Work Errors as Test Iltems increase
— Reducing work burn to minimize errors

* Network Master have the One-Button Test Mode by creating a settings
file for each manual procedure enables field technicians to run tests
and complete pass/fail evaluations with a single click.

D "TH
1

&

Setting Test Equipment: Manual Setting Test Equipment: NA
Executing Test: Manual Executing Test: NA
Evaluating Results: Based on data Evaluating Results: NA

- One-button automation
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I Automation Testing (2/3)

* Anritsu’'s Automated testing cuts timing time

— (% & & —
© RFC2544 Y1564 Test
:CJ Start o "Pass/ Create ' [PaSS/I I Create ] Complete
© Test g S Settmgl W | Fail Report SettlngA Fail Report Test
p= ek

- EF Repetitive tasks: Set, Test, Evaluate, Create report ~ ~—

A A | A
\ | W |
Confirm Start Pass | & JCreatef] Start Pass -
ConneCtion‘ App I aet ‘ Test /Fail ‘ A ‘Report‘ App | s ‘ Test /Fail ‘ Report

——
0O
E
(0]
Q
—
(0]

Y \ N
_ [ RFC I vised 1
.§ tji 2544 Test Complete
S < . Test
S&  Automatic
Execution
Select‘cﬁﬁﬁﬁ_,';{,”on‘ Automatic Execution mﬂﬁme
Select one f|Ie Techn|C|an waits for test result

ANRITSU CORPORATION 239



I Automation Testing (3/3)

» Scenario Environment Editing Kit (SEEK) MX100003A
— Free tool for creating automatic test scenarios for use on the MT1000A

— Test scenarios are created using the PC SEEK GUI with drag and drop
operations

File Settings Help

Command Details

Title Connecter Check

Text

Command Details
Comments, such as
Image cable connection, test

Command Selection /
The MT1000A command

functions are listed as = B B t b
icons here to create the znes,l € Cél c;]an €
test scenario using drag . : ISplayed here.

. ; Parameter input is also
and drop operations. supported

s CPRI

|E| s Optical-Fiber Testing
] tandard OTDR

Test Scenario Creation Area
The scenario is created here by dragging icons from the command list into a series.
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