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Market Situation—Historical
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« 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.

Metro subset of
core

;, Metro - — — — -

| |

B X F

stm1/ | PDH/DSn l

0c3*24 | D
AN

AL !

N e e e e _

Metro = = = = =

|

o

o

STM-4 / @ |

0C-12*10

PDH/DSn I

(uid

|

|

l
-

STM-64 /
0C-192 * 1

¢ Metro T
I - 2 |
L es,
; PDH/DS | STM-4./
I n 0C-12*10
== |
RN o
I R :
N e e e e _
, Metro ————-.I
==
g )
STM-1/
PDH/DSn loc3*24

S

|

|

l
-

/l n ri tSU envision:ensure



Back to
Index

Market Situation—Current and Future page

« 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 ' = — = = -

Metro as large
as core

10G * 20 | 100G * 1
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Market Segmentation . _______ SAN -
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Where to Use MT1100A

R&D on 400-Gbps Networks

* 4 x 100G client testing with all-in-one
tester
* OTN multi-stage mapping and ODU-flex

<< >>
<< 1006 >>

Manufacturing 100-Gbps

Transport Equipment
* CFP, CFP2, CFP4, QSFP28, CXP,
QSFP+, SFP+, SFP, CAUI, XLAUI
interface
* MDIO control
*VOD, Pre-Emphasis, Rx Equalizer
* Multi-users log-in

SCPl
Remote
command

Back to
Index

page

Network Commissioning Tests

* 100G core network to CPRI/OBSAI mobile
fronthaul
* GPS-synchronized one-way latency test
* OTN-mapped client protocol testing
*Y.1564, RFC 2544, RFC 6349

One-way —_— B
latency test 1 Q

Master side Slave side

Troubleshooting

* Simultaneous two-way monitoring

* Channel statistics and Ethernet capture

* Long-term monitoring including remote
boot, operation, file transfer and firmware

update

Two-way
monitoring
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Where to Use MT1100A

(Storage Area Network)
Fibre Channel

: ; R, N
Residential % s’
(Ethernet/IP based)

PN 2

Mobile
Backhaul

(CPRI/OBSAI)
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Testing Network Equipment for R&D and Manufacturing

« Supports performance and functional tests of network equipment
from 1.5M to 100G

— All-in-one support for both latest technologies (such as 100GbE) and
existing I/Fs, such as PDH/DSn

— CFP, CFP2, CFP4 (CFP2/CFP4 adapter required), QSFP28 (CFP2/QSFP28

adapter required), CXP, QSFP+, SFP+, SFP, electrical interfaces
including CAUI, XLAUI

— Multi-user log-in to one instrument using each port independently
« Supports future 400G tests

— Four 100G ports support 400G client signal (4 x 100G) tests

4 x 100G 400G

Master Fex

MT1100A

Back to
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Out-of-Service Installation Testing ey

page

 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)

MT1100A
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Out-of-Service Installation Testing (2/2) page

 Efficient simultaneous out-of-service testing of one to four lines
— Supports up to four fully independent ports at all rates

>
+«—1 4

\ 4

Up to
4 lines

I
-

A 4
IA \4

MT1100A
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In-Service Troubleshooting and Analysis page

« Monitoring both line directions simultaneously to troubleshoot
communications path problems

— Optimum communications requires smooth data transport in
both directions

— > > — Network "l Network
— — < < — element | element

MT1100A
connected to
monitoring point

MT1100A in
pass-through mode
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MT1100A Key Applications

« Core and Metro networks I&M

— OTN up to OTU4 including mapping of Ethernet/SDH/SC NT/Fibre Channel client
signals, multistage mapping, FEC (Forward Error Correction) and 0.182 Poisson
error

— Testing and verification of newer OTN functions: ODUO, ODUflex, ODU2e and ODU4

« Carrier Class Ethernet 1&M and troubleshooting
— Ethernet testing up to 100 Gbps
— 100GBASE-SR4 FEC Test
— Include RFC 2544, Y.1564
— Include RFC 6349 (up to 10 Gbps)
— Ethernet OAM
— MPLS-TP and PBB
— IP Channel statistics (up to 10 GigE)
— Frame capture for advanced troubleshooting

« 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
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MT1100A Key Applications

Powerful Storage Area Networking (SAN) testing
— Fibre Channel up to 10 Gbps
— Supports throughput, latency, and buffer credit performance verification

Quick and easy testing of SDH/SONET, PDH/DSn Networks
— SDH/SONET up to STM-256/0C-768
— PDH/DSn (E1, E3, E4, DS1, DS3)

Fiber end-face inspection using VIP (Video Inspection Probe)

Four ports at all rates

— Reduced testing time by simultaneous testing of 2 lines with one unit
— In-service bi-directional monitoring

/lnri tSU envision:ensure 14



Back to
Index

page

MT1100A Key Benefits and Features

Easy intuitive GUI

— Large 12-inch touch screen,
— Six languages (English, Chinese, French, Russian, Spanish and Japanese)
« 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
- Portable
- Battery-operated

« High performance in small form factor
*1 Available for certified countries, including USA, Canada, Japan, all EU countries
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Network Master Family ﬁ};,;fi,;%metwmmﬁster

* Transport

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

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, CPRI/OBSA], Fibre 100 Gbps including OTN, Ethernet,
links in access network Channel, SDH/SONET and PDH/DSn. CPRI/OBSAI, Fibre Channel,

SDH/SONET and PDH/DSn

« Optical

MT9090A Drop Cable Fault Locator MT9090A Optical Channel Analyzer | MT9090A pOTDR

Compact fault locator for easy and Compact CWDM channel analyzer to Compact OTDR for fully automatic
accurate verification of drop cable verify power levels, drift and channel verification of optical networks, FTTH
installation presence of CWDM networks PON, metro and core
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 Instrument Views
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MT1100A Instrument Views

;;;;;;;;;;;;;;

Hand-held rugged design
Easy-to-use GUI
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MLJ11001OA: 10G Multirate Module '

Up to 2 ports: 1.5 Mbps to 10 Gbps
(RJ45, SFP+/SFP, Rj48, BNC, BANTAM)

Single port: 40 Gbps (CFP) or 100 Gbps (CFP)
Up to 2 ports: 10 Mbps to 40 Gbps
(QSFP+, SFP/SFP+, RJ45)

MU110013A: 40/100G Advanced Module

T—— X — Up to 2 ports: 40 Gbps to 100 Gbps
S e (CFP2*1, CXP, QSFP+)

*1: CFP4 and QSFP28 can be used by
attaching an adapter to CFP2.

J1665A ]J1686B
CFP2-CFP4 Adaptor = CFP2-QSFP28 Adaptor
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Power Modules and Test Module Combination page

MU110001A: Battery and AC Power Supply Module

No Module 2

MU110010A

MU110011A

MU110013A

v v v v
v v
v v

MU110010A MU110011A MU110013A
v v v v
v v v v
v v v v
v’ Available

- Not available
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OTN Background g

« ITU-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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OTN Background page

« 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
from access point and

across network e Natuork DWDM 100G OTN
(single system single et nomwork \ \ DWDM 10 OTN
Mmanagement) = e

10G OTN
Access
etwork

— Greater insight about faul
quick repair and fewer »
maintenance issues | z7eom

S Access Network
. - LAN Networl

— Single management of all g

legacy and replacement technologies

-

LAN Network
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MT1100A Product Highlights
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« Comprehensive OTN testing for metro and core network I&M

OTN tests up to OTU4
« ODUO, ODUflex, 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 O0.182-compliant FEC test

Delay measurement

OTN header edit and capture

OTN TCM monitoring and generation

Service disruption analysis using APS application

OTN tributary scan
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MT1100A Product Highlights page

« OTN out-of-service testing
— For installation and commissioning
— For troubleshooting

— OTN testing with far-end loopback

— OTN testing with two instruments
« Separate results for each side of line
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MT1100A Product Highlights page

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

Network |—

element | .

AV

AV
Z
o
P
S
m

-« | element
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MT1100A Product Highlights page

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

Network > Network

element

element

MT1100A
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o GMP

OTN Mappings
MU110010A
MU110011A

N
N
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OTN Mappings
MU110011A
MU110013A

&

BB 2 ¥ Mot supported mappings on 2 port mode
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OTN Mappings
MU110011A
MU110013A

&

BB 2 ¥ Mot supported mappings on 2 port mode
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MT1100A Product Highlights page

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

[. OTN - Alarms/Errors

Back
2014-04-02 Port 1
12:54:23
| |

BN EEYEH OTU Alarms Count Ratio
12:54:28

Pattern

HPRESSI

Pattern Error Insertion

Interface

|05
2014-04-02

12:54:33 OTU-AIS
I
2014-04-02 LOF

12:54:38
el oor
2014-04-02

12:54:43

LOM

I

Current ooM
2014-04-02

12:54:43 SM-BIAE

BERT seTup  TeEsT RESULT

BERT seTup  TesT RESULT
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MT1100A Product Highlights

Ethernetin OTN

— Statistics for OTN and embedded
Ethernet signal in same measurement REESEE
— Client signal frequency T ) et

— Intuitive configuration map .

T Client alarms

13:42:48
I C-AIS
2015-05-27 |

13:42:53 CsF

2015-05-27
13:42:58

Client frequenc
2015-05-27 4 e

13:43:03
Frequenc 1171 873 408.0
—E flae

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

a ETH-BERT SETUP TEST RESULT *O= VE; Ll o) 13 43

Result File Browser Application Selector

201808 OTUZ - ODTU21#1 - OPUO

FEC Control: RS(255,239)|¥ T Encoding: [ITUT | ¥

Dummy CH
copy |¥

I OTN - Alarms/Errors |'] "SI prefix

. OTN - Alarms/Errors

Back
2015.05-27 OTN - Performance
13:32:20
I [ Ethernet - BERT

2015-05-27

13:32:25 X8

oTL2
onuz opTUZ1 Py
opL2

m Fa @

20150527 I Ethernet - Frame
1332:30

Ethernet - Size Distribution

2015-05-27
13:32:35 i
Ethernet - Transmit

I

2015-05-27 ¢ Ethernet - Latency

Ethernet - Jitter

2015-05-27
13:46:18

B2 erveserr SETUP TEST RESULT RC=EVEe & w =

B2 etveert SETUP TEST RESULT R EC=E Vg & w 13:9
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MT1100A 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

SDH/PDH-RTD SETUP TEST ResuT i @ = E V[T g & wh 0450

Result File Browser

Round Trip Delay (us)

Result File Browser

7| st prefix

QTU alarms

signal

SDH/PDH-BERT SETUP TEST RESULT [l O = E V[Tjp & ) o451

Result File Browser

Detailed
|

Swithing time 12.501 ms
Swithing time 12.501 ms
Swithing time 12.501 ms
Swithing time 78.126 ms

Automatic Switching Time (ms)

Swithing time 46.877 ms 20
Swithing time 46.874 ms

auswnE

Minimum switching time 12501 ms 4 I I I

Average switching time 34897 ms o

Detailed
| —
23: Delay 20.7 us E
24:Delay 179 us
25: Delay 17.9 us
26: Delay 178 us 20
27: Delay 17.9 us
28: Delay 17.9 us
29: Delay 178 us 15
30: Delay 18.1 us.
51: Delay 17.8 us
32: Delay 18.0 us 10
33: Delay 17.9 us E
22’ Nalaw 2 @ e
Minimum delay 178 us  °
Average delay 182 us
Maximum delay 210 us o
Measurement count 104
Maximum limit 10000000.0 us
Measurement period 1 second

SDH/PDH-RTD SETUP  TEST RESULT [

i Maximum switching time

APS

SETUP TEST RESULT (¢ O+ [E V[e & wp 0455
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MT1100A Product Highlights page

« 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

. — Client

Mapping

tput Signal: oTuz |*

Client Signal: Trans.[PRBS)

Multiplexing 1 =1L

5TM4

STM16{Async)

STM16(Sync)

TUG-3 #1 ‘v

TUG-2 #1 ‘vx

Tributary
scan

Hruaz ;1 ‘v‘

[Syn: |v]
SDH/SONET switching: [SDH | ¥ -
35

SDH/PDH-APS SETUP TEsT REsutT i O =E Vg E o
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MT1100A 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-BIP8
@ OTU-AS @ TCM3-BIAE ® vFas @ TCM3-BE
® LoF ® TCM3-EDI @ sM-BIP8 @ TCMa-BIPE
® ooF © TCM3-IAE ® sm-BE @ TCMa4-BE
® Lom ® ToM3-oT @ FEC Corrected @ TCMS-BIPE
® oom TCM4-TIM @ FEC Uncorrect: g TCM5-BEI

SM-TIM ® TCM4-BIAE ® PM-BIPB ® TCME-BIPE
® SM-BAE @ TCM4-8DI ® Pu-BEI @ TCMe-BEI
@ sM-BDI @ TCM4-IAE @ TCM1-BIPS @ PRBS Bit Error @ OTU-AIS
® sM-aE ® TCMa-oc - |® omem
@ OoDU-AIS TCMS-TIM @ TCM2-BIP8 ® sM-BIPg
@ ODULCK @ TCMS-BIAE  ||@® Tomz-sE
® oobu-od @ TCM5-EDI |

PM-TIM © TCMS-IAE
@ PM-EDI @ ToMs-oT

Normal
® 105
Signal Level Signal Level

-3dBm
Frequency 10 709 255 168 Hz
3 ppm
® LOF
Tx
Signal Level -2 dBm
Frequency 10 709 255 168 Hz

3 ppm

BERT SETUP  TEST  RESULT BERT TEST RESULT
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MT1100A Product Highlights

OTN Over Head (OH) Byte capture

— Inspect OH bytes for detailed troubleshooting
« Updates about every 1 second

1:oTU2 |V|

FAS GCCo RES RES | RES
Mﬂﬂﬂﬂﬂﬂﬂ
RES P... |T/A TC rree | RES | RES

MMMMMMMEME
EXP RES | RES

e oo e o oo oo

GCCl GCC2 APS/PCC

RES

Back to
Index
page
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MT1100A Product Highlights page

page

« 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 ODU2 split into eight 1.25G ODUflex time slots

ODUflex time slot 1
“ODUflex time slot 2 FC-400

ODUflex time slot 3 (4GFC)

ODUflex time slot 4

« In above example, FC-400 (4GFC) Fibre Channel signal occupies 4 ODUflex

time slots, freeing other four ODUflex time slots in ODU2 for other
payloads

« MT1100A supports ODUflex testing, allowing operators deploying new
technology to verify working correctly throughout network
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MT1100A Product Highlights

« ODUflex
— Configuration and results

Application Selector Result Files

00:00:41

0TUZ - ODTUZts - OPUflex
—

Back
2014-04-02
13:37:15
2014.04-02 ODUflex Alarms Count
13:37.20
LOFLOM
2014-04-02
13:37:25 OOF

X8

ODUflex
OPUflex

2014-04-02 oom
13:37.30

0DU-AIS
2014-04-02

13:37.35
ODU-LCK
|
Current oDbu-0a
2014-04.02
13:3750 PM-BDI

@ BERT RESULT

BERT SETUP  test RESULT
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MT1100A 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 O.182 in July 2007

— Reproducible/accurate FEC
error correction tests
by generating

random signal errors (Poisson

distribution)

gggggg "

1m
a1 = ———

1e-02

1e-04

-_— -
o 9
o o
oo »

utput BER (log scale)

O fe-12 -

1e-14

1e-16

(Test pattern: PRBS-31)

Back to
Index

page

BER Characteristics of FEC performance for 43-Gbit/s

1e-10 -

-

-
—“’—

-

Measured BER matches
Theoretical BER!

Measured BER

Not using Poisson l
random error generator.

Measured BER
Using Poisson
random error generator.

Theoretical BER

with FEC (G.709) l

-
-
-
-
-
——
-
-
-
-
-
-

1e-04

i T ' e 1e-05 1e-03 1e-02
Bad Random Good Random ’ Input BER (log scale‘j )
Distribution Distribution Error Correction Curve
Anri tSU envision:ensure 40



Back to

MT1100A OTN FEC Test page

« ITU-T 0.182 Compliant FEC Test
— FEC error insertion with MT1100A
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e Carrier Class Ethernet Test
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MT1100A Product Highlights page

Easy Ethernet test solution

— Ethernet testing
« 100 Gbps, 10 Gbps, 1 Gbps, 100 Mbps and 10 Mbps [
* 400 Gbps client testing with 4 x 100 Gbps configuration g
— Traffic generation up to full line rate
— 100 GigE RS-FEC Test
— 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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MT1100A 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 directions on line

— IP Channel Statistics to identify error streams, top talkers, network
attacks for up to 230 multiflow counters (up to 10 Gbps)

— Ethernet OAM: IEEE 802.3 (IEEE 802.3ah), IEEE 802.1ag, ITU-T Y.1731

Back to
Index

page
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MT1100A Product Highlights page

« Easy Ethernet test solution—continued
— Synchronous Ethernet Test (G.826x and IEEE 1588 v2) (up to 10 Gbps)
« 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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Back to

MT1100A Applications - Out-of-Service Testing s

« Out-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 MT1100A Ethernet test signal using cable or reflector at far end

Ethernet

Ethernet testing with far-end reflector
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Back to

MT1100A Applications - Out-of-Service Testing s

- 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

Ethernet
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Back to

MT1100A Applications - Out-of-Service Testing s

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

v

*1 Requires 10 Gbps dual-port option
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MT1100A Applications - In-Service Monitoring page

« 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
MT1100A in pass-through mode
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Back to

RS-FEC for T00GBASE-SR4 (Mu110013A-023) ace

« Added RS-FEC function™ to MU110013A
Generate and Measure FEC 100GDbE signal

Supports FEC Code: RS (528, 514, 7, 10)

— Dual-Port Test: DUT Insertion Test™?

— Single-Port Test: 100GigE+RS-FEC Confirmation/BER Test
RS-FEC Error Correction Check

« Set RS-FEC for either CFP2 or QSFP28*3

Device
under
test

*1 Operation Results: T00GBASE-SR4, 100GBASE-ER4-lite
*2 Requires Dual-Port Option
*3 Add PCS Error/Alarm and PCS skew selection when RS-FEC enabled
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Back to

MT1100A IP Channel Statistics (up to 10 Gbps) page

« IP Channel Statistics
— Typical root causes of network issues

« Top talker
— Top talker occupies major bandwidth Top talker
slowing it down Ethernet  oumm— _.

« Network attack

— One node accessed from many
sites, occupying network

e Error Frames

— Error frames causes re-transmission
and wasted network capacity

Ea a

T Good
Ethernet sEssa |

Bad

A A

TGood
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Back to
Index

MT1100A IP Channel Statistics (up to 10 Gbps) page

« [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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Back to

MT1100A IP Channel Statistics (up to 10 Gbps) page

« [P Channel Statistics

— Combination of filters

o IPv4, 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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MT1100A IP Channel Statistics (up to 10 Gbps)

« Setup screen for configuring channel definitions and displayed

columns
e Result screen

— Easy switching between results from two ports

odify shown columns
B Definitions Statistics

ME % channel No m [%] All of this category
[ MAC source address IP size distribution [ Frame count
[[] MAC destination address MPLS statistics (%] Frame rate (fps)
[ pProtocol Info IP statistics % Byte count (bytes)
[ vLAN tag IPv4 statistics [% Throughput (bytes/s)
] MPLS label IPv6 statistics [ Undersize frames

3 [ IP source address TCP statistics [ Oversize frames

[] IP destination address UDP statistics
[ IP next header
[C] TCP/UDP source port

[[] TCP/UDFP destination port

All result will be reset after changing the active definitions.

Result File Browser

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 5.20056 G

P etH-channel stat TEST RESULT i C=0V[E g @ 2:0
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MT1100A Ethernet Line Status

« Line alarms as LED indicators
 Displays current line status

~LAN Status

Frames Present

MPLS Ethernet

© Errored
EoMPLS o MPLS
VLAN © EoMPLS
| O vLAN
~PCS Alarms
@ Local Fault

@ Remote Fault

P reczsaa SETUP  TesT  RESULT

Application Selector

® Link

~Timing N Speed
Bit rate Duglex: 10 Gbps
FDX

Bit rate difference

Accumulated difference

~Link
Link ®

Auto negotiation complete

Speed 10 Gbps
Duplex FDX
MDI/MDIX: N/A

Local clock NJA

A rrc2sa4 TEST  RESULT ; 10 54

Anri tSU envision:ensure -



Back to

MT1100A Cable Test for Electrical Ethernet pecd

« 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

Cable Test
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Back to

MT1100A Signal Level Display for Optical Ethernet page

« Some problems on optical Ethernet connection are basic:
— Bent cables
— Breaks in cable
— Dirty connectors

« Optical signal level display easily identifies such problems
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MT1100A Service Activation Test

 Whatis ITU-T Y.1564?
— 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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Back to
Index

MT1100A Service Activation Test page

Imternational
Telccommunication

= Union

 Whatis ITU-T Y.1564?

— 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 + 125% EIR : ﬂ colorMods
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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Back to
Index

MT1100A Service Activation Test page

Imternaticonal

Telcocommunication

. What is ITU-T Y.1564?

— 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

— T "

ekt ;. HR,

Test Flow 3 ( FTD,

Test Flow 4 § FDV,
AVAIL.

15min, 2h or 24h (bésed on M.2110) or
user selectable
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Back to

MT1100A Service Activation Test pecd

Imternaticonal

Telcocommunication

 Whatis ITU-T Y.1564? S vaien

— 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
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MT1100A Service Activation Test

 Whatis ITU-T Y.1564?

— 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

n

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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Back to

MT1100A Service Activation Test pecd

« 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 MT1100A units

« GPS add-on option for one-way FTD measurements
— Round-trip measurements
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MT1100A Service Activation Test

« Results

— Oninstrument display
« Easy-to-understand GO/NO GO display
 Full result details also available

— As pdf reports

Result Files

Result Files

Perfermance Test

—_— )

IR
Service {Mbps)

Configuration Test @

e —— e Service 1 100.00 0
Crrmm il Service 1 Service 2 100.00 0 0.000 NfA 100
Cmzn A Service 2 Service 3 125.00 0 0.000 NfA 100
Service 4 150.00 0 NfA 100

Service 3 Service 3

Service 4

Service 4

Click on each cell to see the details

Service 4: FTD

Threshold
0.500

Min
0.000

B sar(vasea) seTup  TesT RESULT * C = O w23 B} satvasea) seTup  TesT RESULT * C = O w37

Result Summary Result Details
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Back to

MT1100A Service Activation Test pecd

« 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 3 N
—End to End Test Setup . ~BitRateRealm
Direction Local->Remote Remote->Local P,
Line Test Sync. Mode . Information Rate
lSymmemca\ “'J lGPS “'J Service 4 Service 4

':_\ Utilized Line Rate
D Use local 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

B sar(risea) setup  TEST  ResuLt B3 sat(visea) setup  TeEsT RESULT

Test Setup Result Summary on Local Instrument after Test
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Back to

MT1100A Service Activation Test pecd

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

Application Selector Application Selector
Contro Services |
Enabled Enabled
JFruﬁleIEandmdmIEiemce Acceptance Criterial(:olnr AwareIFrame 5ize| Profile |Handmdmlsemce Acceptance cntenaIColnr AwareIFrame 5ize|
120 ; [Data [*] :

Traffic Policing Margin 0.00 | Mbps

0.500 | ms

=1+ S RSUOUUSUUNCINPRRRTOOSRONE PPN NORRN | E Number of channels 1 | Frame Transfer Delay: {
PO (. wow ‘
= CIR: L 100.00 ‘ Mbps Frame Delay Variation { 0050 | ms

~Steps — .
20 :| Step Duration 3 ‘ sec Frame Loss Rate 0.00E+00 |
0 - Number of Steps 4 ‘
-1 __rr  __°rr __T° T L J
1/4 CIR 2/4 CIR 3i4 CIR CIR EIR . - N AVAIL Sy | %
Step No. Slope: @d Ok

B3 sat(visea setup TEST  ResuLt

B3 sat(visea setup TEST  ResuLt
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Back to

MT1100A Service Activation Test pecd

« GPS synchronization
— Accurate information on one-way FTD with GPS synchronization
option
» Once synchronized, MT1100A holds synchronization for period of time
— Relevant when difficult to get GPS signals at test site

Network under test
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Back to
Index

MT1100A RFC 2544 Analysis page

« ETF RFC 2544 "Benchmarking Methodology for Network
Interconnect Devices” o G

— Defines number of tests
used to describe
performance characteristics of
network devices

B
3
£

Max error free
= J
8000
g J
@ 2,000
x
& ]
0

A EEEed

— Throughput — for selected layer  pig—r——ry—
— Frame Loss Graphs are bar graphs W|th Iegends
(where applicable), giving users a better
— Latency overview of results
— Packet jitter
— Burstability ”@
Sihd
° - -1 7]
Easy-to-interpret graphs I
» Full-detail tables R e o
x

RFC 2544 tables fit the screen width — no need
for horizontal scrolling

/Inri tSU envision:ensure 68



Back to
Index

MT1100A RFC 2544 Reporting page

- 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.

4 > #OsD Ve & w125

- PDF reports are
e ——— displayed with the

— | = built-in PDF viewer
II N RFC2544 Summary section with new
table showing which tests completed

> # OO0 Ve L w1252

> WOsBVEe LW

RFC 2544 graphs same as GUI
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Back to
Index

Benefit of RFC 2544 End-to-End Test page

« Typical test set-up with one instrument and reflector or loop-back
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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Back to
Index

MT1100A RFC 2544 End-to-End Test page

* RFC 2544 end-to-end test with Local-Remote relationship
— Needed for test of Ethernet links over asymmetrical connections

— Identifies transmission performance differences between two
directions in link

— User sets test at local master instrument which exchanges set-up and
results with remote slave instrument

— Tests Throughput, Frame Loss and Burstability

— Tests two lines simultaneously

LAN

Remote slave

Local master
instrument

instrument
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Back to

MT1100A Ethernet Ping Test page

+ Ping test applications:

— Installation and
commissioning

— Troubleshooting and o
maintenance -

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

u ary
lllllllllllllllllllllllllllllll

Round Trip Time (ms)

0.478

SETUP Test RESULT

Round Trip Time (ms)

10: Reply: RTT 0.068 ms A

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

18: Reply: RTT 0.068 ms

19: Reply: RTT 0.064 ms

Ping SETUP TesT RESULT . C = 11 33
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Back to

MT1100A Ethernet Traceroute Test pecd

 Traces IP route over IP network
 Ping timing data per hop

Application Selector

Test Duration

Number of attempts { 3 J

Max number of hops: { 30 J ?
Ping each hosts: { 3 J times ™
Thresheld .

Timeout | 500 | m ‘ g

SETUP TesT RESULT setup TEST  RmesuLt
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Back to

MT1100A Ethernet BER Tests pecd

Result File Browser

Port 1

« Traditional test of physical connection s
« Generates and detects test patterns
« Counts errors in received test pattern

« Color-coded errors and alarms G | e | g || E—
for easy overview R R b L s
) o ol . Burst length #\
- Pattern generation:
— Unframed
— Layer 2 (Mac address)

— Layer 3 (with IP header)
— Layer 4 (with UDP/TCP header)

- Detects sequence errors and loss e [
of sequence synchronization '

e Frame loss count and
frame loss seconds

SETUP TesT RESULT
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MT1100A BER Tests

« Layered Throughput analysis

Throughput
Frame representation Ca]x:ulaﬁnllll
Fa| Pre- |RAGC |WPLS [EohdPLS|WLAM |LLC |SMAP [ 1P |UIDP | payionD |CRC Data
atrble [header | (opt] | (opt] | (owt) [[opd] | (opt) | head | TOP layer Result Files
2014-04-04 11:46:05 00:01:28
Fz| Pre- |RAGC |WPLS [EohdPLS|WLAM |LLC |SMAP [ 1P | LIDP | payioaD | CRC Hetwork = = — .
amble [header | foet] | (omt) | (o) [(ont) | fort] |head | TCP layer | Eed M ethemet - e v (51 prefi v %
— ml
zuﬁaﬁzm " - - et O
\F | Pre- [MAC |MPLS |EakdPLS|WLAM (LLC |SRAP [ 1P [ VDP | poyeooD | cpe Tink LB e
atrible header ( (opt] [ot] [opt] ((okt] | [opt] | head | TCP 1&3?'&1’ Zcﬁﬁuﬁﬁg“ Throughput Min. Max Avg
2014-04-04 Data Layer N/& NfA NfA
Plsical e Network Layer 0| 3.69566 G| 3.64509 G -]
|Fa | Pre- [mac  |MPLS (EohdPLS|VLAN |LLG [SMAR] P [UDP | payLonD | CRC 1j.iSIC 20140401 ik Layer P p— g
amble | header | [opt] | [opf] | [opf] [[owt] | (opt] | head | TCP ayer I
1o prearable 20140404 phys (-Preamble) o| 7.8261G| 771901 G %
—_— M Physical Layer 0| B.69566 G|B.57667 G
Current A
iFa| Pre- [Mac |mPLS|EamPLS|vLan [LLG |SMeR | P [UDP | puyviowp | cRo Physical zousosos IR O]  106]986317G -
atmble [header | [opt] | (opt] | (opt] |(opt) | (opt] | head | TCP layer
SETUP Test RESULT
min | Pre- [MAC  [WPLS [EobPLS | VLA [LLG |SMAR | P | UDP | pyyLosp | cRo Uilization
IFGfarmble | header | (ont) | [owt] | (opt] |[ont) | (opt] | head | TCP Layer
CIWIA 3000 frarae size (does not include Prearble)
Frame
Lurea included in throughput caleulation —‘ inforation
P -
ﬁ,—'& ! Area inclnded in utilization calcalation —‘
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Back to
Index

Why Service Disruption on Ethernet Links? page

« 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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Back to
Index

MT1100A Service Disruption Measurement page

« Service disruption can be measured as part of BER test
— Using far-end loopback or two MT1100A testers

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

2014-04-04 11:46:05

SETUP Test RESULT
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Back to

MT1100A Ethernet Signal Analysis page

« Frame performance

* Frame type statistics

« Frame size distribution statistics

« Burst statistics

« Transmit statistics

 Full-detail tables

- User-defined thresholds to highlight problems

[ Ethernet - Size Distribution

Total Frames Frames Ratio

‘V] [S\ 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 481584

e 256-511 5.81694 M 27.2486

512-1023 662752 M 31.0456

ﬁ Mon./Gen. SETUP TesT RESULT
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MT1100A Latency and Packet Jitter Measurements

« Latency and packet jitter can cause problems for real-time services
like VoIP

— Part of statistical measurements
— User selects included information

Result Files

Application Selector

Statistics

~Stream 3 profile s m
-

. - I ~ .
[ Ethernet - Multi Stream Latency 3 . Data (/) video {__J) Voice

Encoding SDTV (MPEG2) ‘

Back
2%4072-417104 Loz m Number of channels 1 D hreshold
— s
2014-04-04 Stream 1 ? @ qount () Ratio E
12.05:16 Line load
Stream 2

= —~
2014-04-04 F O et m % Jiger
12:0521 Stream 3

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 I 1250 |
Current Stream 7

2014-04-04 , ~ . p
12:05:33 Stream 8 Step { 64 J Duration: l 1 J s

SETUP Test RESULT setup  TEST  ResuLt
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Back to
Index

Benefit of Ethernet Multistream Test page

- 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

« VoIP 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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Back to

MT1100A Ethernet Multistream Test Fead

« Using MT1100A, 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

Stream Selector and Overview
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Back to

MT1100A Ethernet Multistream Test pecd

« 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
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Back to
Index

Simple Stream Address Creation page

« 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

00-00-00-00-00-00

00-00-00-00-00-00

Application Selector

IEEE 15882
OH Capture

DAM
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Back to
Index

VLAN Background page

« 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 VLANS

« 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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Back to

MT1100A Ethernet Stacked VLAN Function pecd

- 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

) Level count: | 2 |'
riority | 0 JEmer-rype ox ’ S SVLAN ID | 0 ([ JoE  prierity. | o JEmer‘type |0xe100
riority. | 0 |Ethertype: |Ox CVLAN ID o |(Joa oy | o |eherype (XONC0C
riority: | o | Ethertype
riority: o Ethertype
riority: | o | Ethertype

riority: o Ethertype

riority: | o ‘|Emer‘type

P
P
P
P
P
P
P
P

riority: o Ethertype 8‘;35)00

- [JHENIEEEENEEEEEE BN - DEEEEEEEEEEEEEEn

CFI bit renamed to DEI (Drop Eligible Indicator)
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Back to

MT1100A Ethernet Stacked VLAN Function pecd

« VLAN information:
— Indicates detected VLAN

2014-04-04

12:21:33

tagged frames in Status pane i
— Counts detected VLAN tagged el

12:21:48

frames and max. VLAN tag level —Em

in statistical measurements o e

12:21:58

— Displays information on last received scrue st RESULT
VLAN frame

Application Selector

2014-04-04 12:45:51

[. Ethernet - Frame

o

Fort 1
Back
00-00-00-00-00-00 ] [ ] are 5 20140404
5 12:45:56 Last Received ID Priority
00-00-00-00-00-00 ] [ ] pefault ? 2014-04-04 VLAN 1 N/A N/A
12:46:01
0 |
F 2014-04-04 VLAN 2 LA L
3000 ] [ Jons @ Eeem VAN N/A N/A
2014-04-04 A NIA /A
3000 ] DHCP Azl
0 —
20140404 VLANS NiA NiA
Payload pattern 12:46:16 | H
VLAN 6 /A N/A
- Current |
PRES23 | e VLANT N/A NjA |
kLD VLAN 8 NiA NiA E

Mon./Gen. seTup  TEsT RESULT
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Back to

MPLS Background page

« 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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MT1100A MPLS/MPLS-TP Function

« Stacked MPLS generation

Back to
Index

page

— 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

Stream Setup

—~Frame Content

(]

Stream Setup

wluwl w|lw|luwulwlw
N NN N NN

w
5]

i s i i

MPLS-TF control word enable

Control 0x0000 + Sequence Number D Auto incremen t

Dst MAC [ 00-00-00-00-00-00 J s B

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

0x0800
DERER (IPva)

wmﬂ@@@@@@&@@@@@@%%
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Back to

MT1100A MPLS/MPLS-TP Function g

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

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

— Displays information on latest received MPLS frames

[. Ethernet - Frame

Back
2014-07-03
10:38:04

Back
2014-07-03
10.38:04

m VAnTrame 0 000 % ; 2014-07-03 et
gt | MeLs frame 173611 M 100.00 % ST KRS
e MPLS-TP frame 173611 M 100.00 % goigoens MPLS 3
F— PBB frame 0 0.00 % 2014-07-03 MPLS 4
VLAN max level NfA 2::;:::3 MPLS 5

VLAN min level s 10-3824 — MPLS 6

Current MPLS max level 8 anTas MPLS 7

Current
2014-07-03 MPLS 8
10:38:34

2014-07-03 ) i ]
10:38:14 MPLS min level 8 E

A MonGen. SETUP  TEST RESULT SETUP  TEST RESULT

/'nri tSU envision:ensure 89



Back to

MT1100A MPLS-TP Function page

e MPLS-TP information:;
— Activation of MLPS-TP OAM function

Anri tSU envision:ensure 9%



MT1100A 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

S o L "

VID/SID [. Ethernet - Frame
1 [ Jom
Back
2014-07-03
2 O D) 13.51:36

0
2014-07-03
13:51:41 MPLS frame 0 0.00 %
0

0.00 %

Dst MAC: [ 00-00-00-00-00-00

2014-07-03 MPLS-TP frame
13.51:46

Src MAC, [ 00-00-00-00-00-00 PBB frame 277778 M 100.00 %
2014-07-03

13:51:51
Ethertype g‘;sf)uu | VLAN max level N
2014-07-03

135156 —— YLAN min level N/A
-E
Sene e as MPLS max level N/A
it

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

0.00 %

SETUP TEST RESULT P C=E V[ 12s2

/Inri tSU envision:ensure 91



Back to

MT1100A TCP Function pecd

« 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
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Back to

MT1100A Ethernet Traffic Generator pecd

« Ramp Traffic: Increases traffic automatically until maximum
capacity exceeded

— Program control for each stream
« Burst Traffic: Continuous sending at specified conditions
« Generate Tx rates above 100%
- Data type profiles (data, video, audio)

Application Selector

Ramp Line Load Setup

C) Constant '@' Ramp E % Jitter
Total:  100.0000 % [ ] Threshold E us
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Back to
Index

Custom Editing of Ethernet Header page

* 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

'
Cus pattern:

Len lh|

40 \Bt

00 XX XX XX 00 00 00 00
Elelmnatt 00000000 00000000
00000000 00000000
File Export 00000000 00000000
0000 0000 00 00 00 00

€ The following restrictions apply:

» “Ethernet over OTN" not supported
_ =  Rx filters other than Layer 2 not
' supported when using Layer 3

- Custom headers

e - No Rx filters supported when using
maie s Layer 2 Custom headers
I « Arp/Ping functions not supported
when using Layer 2/3 Custom

headers

Stream Setup

@‘
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MT1100A 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

Statistics Blephony. Help

= [Time
17 08:03:02 201272
- 18 00:03:03.231326
Home _— 1 19 09.03:03.271311..
Whole frame ‘v < = 20 09.03:03.291324..
slicing [—J Trigger Manual N 0o 0008 11304

E:ﬁ;‘irng [Stop anentl ‘v] ;rll,%?ﬁeor" [TUP CEEEE
Bufer size: (1B *] - 03.03:08 271505
Error Type [N‘Y Type f 05:03:06.291503
O Capture transmitted frames ' gg g;g;g;}l;;r
09.03:07.201554...

—Capture Setup

Delay_Resp Messa

—Frame Field Trigger Definition

SyncE

: - “Frame 23: 110 bytes on wire (880 bits), 110 bytes captured (380 bits)
0 | _ thernet |1, Src: D0:00:00:00:01:00 (00:00:00:00:01:00), Dst: 00:00:00:00:00:00 (00;00:00:00:00:00)
; nternet Protocol Version 4, Sre: 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 Rort: 320 (320)
OH Capture - Presision Time Protocol (EEE1588]

0AM 0010 00 5c 01d9 40 002011 58 b3 00 00 00 00 00 00 h.@. . Koo
Buffer Usage(1,024 kByte) : 0 % B B 0020 000001400140 0048 e=5f0b 0200400400 @ @H._..@.

Frame Capture 0030 04000000 00000000 0000 00 00 00 00 00 00 ...
0040 0O fff2 00 0100 00 01 00 5f05 0100 00 54 32 T2
I ] _ 0050 32cc Od 42 1 80 00 23 0032 58 24 F00 > B..# . 24

0060 Q00 00fffe 00 0100 00 00al 47 ea 1412

E ETH-Mon./Gen. SETUP TEST RESULT # c VEg ‘;) Ta Wireshark

FC=0 Viig b o
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Back to
Index

Network Discovery and In-band Control page

* 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
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Validating PCS

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

« Error/Alarm Insertion
» Error/Alarm Display/Count
* 10G/40G/1000G LAN PHY is supported

Error/Alarm Insertion Screen

PCS Error/Alarm Status

Frames Presen it
MPLS frame
MPLS-TP frame
VLAN frame
BER alarms

Bit errors

- PCS Alarms
@ LFS local fault

@ LFS remote fault

@ High BER

@ mnvalid sync header

@ Invalid block

PCS Statu

@ LoBL

.
H

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

SyncE

IEEE 1588v2

OH Capture
0AM

™ ETH-BERT

SETUP TEST  RESULT

*O=0VE g L 10:09

% ETH-BERT

SETUP TEST RESULT D=0 VEe &

» Does not support Stlmull function
Invalid alignment marker/BIP error
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Back to

10G WAN PHY Background page

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

-IP Header Data -

< / >

‘ 3*192 ' , )

/ 7

A AAi0A T T WO T W

P
9 H1, HZ pointef O Fixed
Fixed pointer in transmitted WAN H| stuff STS-192c Payload
signal; may have changed value Section
when reaches destination Overhead

l 63 I < 16640 bytes }
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Back to
Index

MT1100A 10G WAN PHY Function page

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

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

Result File Browser

Application Selector

Back

2014-10-06 Alarms
11:08:35

] LOS

2014-10-06

11:08:40 |
]

'LoF
= P e P e e N T i e 3
[ ) o e, e e i SyncE

2014-10-06
| i e i D O : o [——— 11.08:50 ol
[ N N S =W 12 o S S . OH Capture _mu,m,uag
11:08:55 RDI-L
e (e : oAM —E
EnmEma AIS-P

2014-10-06
11:11:06

B2 evveert SETUP  TEST  RESULT RCTHVEe w1

™ eTH-BERT TesT RESULT =0 Vg w 1111
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Back to

MT1100A 10G WAN PHY Function g

 WAN overhead byte generation
— User programming of transmitted OH bytes
— SDH or SONET terminology

/lnri tSU envision:ensure 100



Back to

Network Master Flex MT1100A pecd

« TCP Throughput Option (RFC 6349)
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Back to

RFC 6349 Testing - TCP Throughput Option (up to 10 Gbps)H

« 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 dimensions incorrect

« Operators use RFC 6349 test methodology to optimize TCP
throughput
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Back to

Benefit of TCP Throughput Test (up to 10 Gbps) i

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

iperf Server

MT1100A TCP throughput test hardware based

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

— Repeatable tests with consistent results

MT1100A can perform bi-directional TCP throughput testing
— More realistic test result can be got.

MT1100A can test up to four ports simultaneously

— Can shorten multiple network commissioning test time.
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Back to

RFC 6349 Testing - TCP Throughput Option (up to 10 Gbps)

« TCP performance verification using RFC 6349 test methodology
« 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

Connection Fort B Upstream CIR:  1000.000 | Mbps
Full Auto Test Sequence D Connect to iPerf Server DR ‘ uuuuuuu | Hn
_Site Names (Short, Long) .~ TestSequence
o G r W .1 Path MTU
‘ Local | Loc H Local ‘ Remote ‘ REM H Remote ‘ ‘ u
) Upstream MTU: | 1500 | Bytes
~ Test Directions Setup o " 4
Downstream MTLU: 1500 Bytes
Local->Remote ‘—| v
Baseline RTT 2.000 | ms
Remote-=>Local i —
Window Scan and Throughput
Simultaneous in Bo th Directions S ’. Pt r B
Multi-Service

TTTTTTTTTTTTTTTT RESULT (=0 Vi g & w0334
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RFC 6349 Testing - TCP Throughput Option (up to 10 Gbps)

« Measurements include: °

MTU (Maximum Transmission —
Unit) based on RFC 4821

RTT (Round-Trip Time) —
Window scan —
Throughput =
Multi-service (if selected) —

Back to
Index

page

Measurement results include:

Transmitted and Retransmitted
Bytes

TCP Transfer Time Ratio
TCP Efficiency
Retransmitted Percentage
Buffer Delay Percentage

Local->Remote

Avg Throughput 949.284 Mbps Window Size/Conn 2920 Bytes /1

95.00 % of Ideal e
— Ideal Throughput 949.285 Mbps Transmi tted Bytes 111 GB
| Actual Transfer Time 10.00 s Retransmitted Bytes 0 Bytes
RFC6349 Metrics Result
/ Ideal Transfer Time 10.00 s Retransmi tted % 0.00 %

MTU [ MSS Measure d 1500 / 1460 Bytes Transfer Time Ratio 1.00

Transfer Time Ratio 100 | | TCPEfficienc 100.00 %
RTT Measure d 0.022 ms TCP Efficienc Y 100.00 %
CIR User Input 1000.000 Mbps Buffer Delay 0.00 %

P etH-Rrce3a0

B etH-RrC 6349

SETUP TEST RESULT R EC =0 Vi ¢ & w2327 SETUP TEST RESULT =0 Ve 2 w 227
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Back to

RFC 6349 Testing - TCP Throughput Option (up to 10 Gbps)H

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

Result File Browser

Multi-Service EventLog
| |mmsmsmsmsmnnmnn;) |

Window Size/Conn: 2920 Bytes / 16 Local->Remote m

Connection Min RTT Avg RTT Max RTT TX THPT TCP Efficiency u
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 ‘ 0.015ms 0.027 ms 0.027 ms 949.284 Mbps ‘ 100.00 % ‘

B erireceaas SETUP TEST RESULT [ EC=0 Vi e L2 w22 2
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Window Scan Result

« MT1100A runs “Window Scan” test measuring TCP Throughput at
each window size

Result File Browser

@ Actual ® Ideal Local->Remote Step Details

Step Throughput
CIR:= 1000.000 Mbps
1,000 ind 2
&= Max Throughput = 949.285 Mbps Window Siee 65700 Bytes
T 800
- Connections 1
-
2 e00
g Avg Throughput 653.209 Mbps
]
=
=
=

Ideal Throughput 655.362 Mbps

Avg RTT 0.802 ms

e mml .

Step 1 Step 2 Step 3 Step 4 Step § THRPT TCP Efficiency 100.00 %
43KB 10.0 KB 200 KB 299KB 39.9KB 642 KB

Click on the Graph Bars to see step details
B etH-RFcE340 SETUP  TEST

¥CE VD Lk v

Optimum window size
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TCP Throughput Metrics

Actual TCP Transfer Time

TGP Transfer Time Ratio =
Ideal TCP Transfer Time

Transmitted Bytes — Retransmitted Bytes

TCP Efficiency % =
Transmitted Bytes

Average RTT during transfer — Baseline RTT

Buffer Delay % = ——————— X 100
Baseline RTT

Throughput Throughput

OO0
(Reessssssssssssssssssg) (BRSSSRIRRRAaREeRasaang) (senenmnzesnnnnzzeasnns)

(Rensesseessessessensed) (Reussessnsensnasinnsed) (sssassannseisnzsanasca)

A — [——————— i (T | Lacal. sRemute [———
Avg Throughput 653.209 Mbps Window Size / Conn 65700 Bytes / 1 ~o= Throughput | == Efficiency
Ideal Throughput 655.362 Mbps Transmitted Bytes 389.3 MB 700.00 - r 120
@ E
Actual Transfer Time 5.005s Retransmitted Bytes 0 Bytes g_aoo_oo 3 o
= 500.00 5 L Ei
Ideal Transfer Time 498 s Retransmitted % 0.00 % : 3 [l
5 400.00 3 60 3
-+ T o 3 b
Transfer Time Ratio 100 "KEP Efficiency 100.00 % £,300.00 2
E El Fao =
5 200.00 L £
£ 100,00 3 e
Baseline RTT Min RTT Avg RTT Max RTT Buffer Delay = s
0.00 2 Lo
T T T T T T 1
0.802 ms 0.802 ms 0.802 ms 0.802 ms 0.00 % 1 15 25 3 35 a 45 5
Test Duration (s)
i, | .
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Back to

Network Master Flex MT1100A pecd

« Ethernet OAM Functionality
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Back to

Ethernet OAM Background page

« 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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Ethernet OAM Layers

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

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

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

©

EFM -0

EFM

Transport Transport

A A

v Vv

Service
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Back to

Ethernet OAM Y.1731 and IEEE 802.1ag page

« Y.1731 and IEEE 802.1ag similar

— Supported by both Y.1731 and IEEE 802.1aq:
« Connectivity fault management

— Supported by Y.1731 only: @lEEE
« Performance monitoring mﬂﬁﬁﬁ:ﬂiﬁy

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

Ethernet OAM IEEE 802.3ah pecd

« 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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Ethernet OAM

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

Application Selector Result Files

“ MEPID: | 1 Direction:| Down |
State MEG ID: ANRITSU MEG level m

|"] [S\ prefix

2014-04-04
12:42:27

chIIJEIMILTMITSTIMCCILCKINSIDMlIDMMILMMISLMIEXMIVSMI |
2014-04-04 e g g
12:42:32 k LBM 0 0

€CM Int | 1 P 2014-04-04
nierva 1s |'| 124237 LBR 0 0
2014-04-04 LM o o

12:42:42
s m 0 0

2014-04-04 |

12:42:47

Other 0 0

|
Current Total 1] 1]

2014-04-04
12:43:57

Mon./Gen. Mon./Gen. seTup  TesT RESULT *C=
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Back to

Network Master Flex MT1100A pecd

« Mobile Backhaul Test

— Synchronous Ethernet Test
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Back to
Index

Synchronous Ethernet Test (up to 10 Gbps) page

« 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)
- Asynchronous nature of Ethernet causes transmission challenges:

— Many existing networks have strong requirement for frequency
synchronization across entire network

— PDH, SDH/SONET technologies have “built-in” physical layer ability to
carry reference Clock

/Inri tSU envision:ensure 116



Back to
Index

Synchronous Ethernet Test (up to 10 Gbps) page

« 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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Back to
Index

MT1100A Synchronous Ethernet Test (up to 10 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

A

’ [ ) 1 ompliance
Timing source: |F{ece|ved |v| N/A

Ort Dff Answer: Arp, Ping Off Dff Dff
Transceiver \
: - velength(nominal)
_Clock Configuration . IN,

Internal

External

GPS

SyncE
IEEE 1588v2 |IEEE 1588v2

OH Capture

OAM

10 46

ﬁ ETH-BERT SETUP TEST RESULT
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Back to

MT1100A Synchronous Ethernet Test (up to 10 Gbps) &8

« SyncE (ITU-T G.826x) results (per port):
— Status information:
« Rx SSM QL (current value)

— Statistics on SSM QL messages and
values
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Back to

MT1100A Synchronous Ethernet Test (up to 10 Gbps) &8

« IEEE 1588 v2 (PTP) functions:
— Support G.8265.1, G.8275.1 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.

L

For quick analysis and troubleshooting of IEEE 1588 v2 (PTP) signaling
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MT1100A Synchronous Ethernet Test (up to 10 Gbps)

« JEEE 1588 v2 (PTP) results - statistics on:

Offset and offset variance
Path Delay Variation (PDV)
Messages

Clock state transitions

Result Files

Statistics

2014-04-04
12:53:42

______

2014-04-04
12:53:47

______
2014-04-04
12:53:52

2014-04-04
12:53:57

|
2014-04-04

12:54:02 |
Offset Variance
_E

Current
2014-04-04
12:54:09

a Mon./Gen. SETUP

[ Ethernet - IEEE 15882

‘V] [SI prefix

Offset Stat. Min. Max. Avg.

Offset

Absolute Offset

Deviation

| Offset Variance

Mean Path Delay

TesT RESULT

Result Files

Statistics W

[ Ethernet - IEEE 1588v2

Mean Path Delay Min Max. Avg.

|V] [5\ prefix

Back

2014-04-04
12:53:42
[
2014-04-04
12:53:47
]
2014-04-04
| |

12:53:52

Req./Resp. 0 0 0

Peer 0 0 0

2014-04-04  ppy

125387 Min Max. Avg
i Path Delay
2014-04-04 Variation | 0| E)l 0|
12:54:02 |
——
Current Message Stat Tx Rx
2014-04-04
1A 36 Announce count | 58 | 0| E

B Mon.Gen. seTup  TesT RESULT * C = 12:54
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MT1100A Synchronous Ethernet Test (up to 10 Gbps)

« IEEE 1588 v2 (PTP) clock status real time information

Settings
| Answer: Arp, Fing ||

Application Selector

IEEE 1588v2
Unicast

ke

.

—Local Clock

State:
Offset

Mean path delay

Sync timeout

SLAVE
0ns

5ns

;_Parent Clock
|dentity

Port number

00:00:91-FF-FE:E1:02:0E

1

:_Fareign Master

| 00:00:91:FFFE:E1:02:0FE

M

Port number

Announce count

13

. —Wall Clock

uUTC N/A
Current 2016-02-22 18:44:33
UTC offset NfA

| Speed:

— Grandmaster Clock

I Identity 00:00:91:FF:FE:E1:02:0E
|| Class 255
Accuracy Within lus (0x23)
fVariance annfest. 1.00E-12 | N/A
|| variance Raw 0x5824
Priority 1/2 12 f 9
Steps removed Ox00
Time source GPS (0x20)

e,

-

w ETH-BERT

SETUP

TEST

RESULT (i O = E V[T g &2 s 03 43 I

~ Link

1 Ghps
Duplex:
FDX

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

e\o\#@

Synck

I[EEE 1588vw2

OH Capture

CAM

Frame Capture

Transceiver

Y -

Back to
Index

page
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Back to

Network Master Flex MT1100A pecd

« Mobile Fronthaul Installation and Verification
— CPRI/OBSAI Test
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Back to

CPRI Background page

« 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 Network (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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Back to

CPRI Bit Rates pecd

« CPRI bit rates are referred to as “option #"
« There are now eight options (CPRI Specification V6.0)

« MT1100A supports Option 8, 10.1376 Gbps, reflecting marketing
requirement of supporting exploring mobile network bandwidth.

« MT1100A can perform simultaneous testing up to 4 ports to
reduce commissioning testing time.

Bit Rate | Line Code
(Gbps)

1 0.6144 8B/10B
2 1.2288 8B/10B
3 2.4576 8B/10B
4 3.0720 8B/10B
5 4.9152 8B/10B
6 6.1440 8B/10B
7 9.8304 8B/10B
8 10.1376  64B/66B
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Back to

OBSAI Bit Rates pecd

 Four OBSAI bit rates are defined.

« MT1100A supports 6.144 Gbps, reflecting marketing requirement
of supporting exploring mobile network bandwidth.

« MT1100A can perform simultaneous testing up to 4 ports to
reduce commissioning testing time.

Bit Rate | Line Code
(Gbps)

0.768 8B/10B
1.536 8B/10B
3.072 8B/10B
6.144 8B/10B
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C-RAN Market

- Market requirements

— Minimizing number of BBU's 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;
understanding this area allows
operator to troubleshoot alarms and errors

Radio Equipment Control (REC) Radio Equipment (RE)
Control & Sync. User Control & Sync. User
Network Magmt. Mgmt. Air
-~ —
Interface L A & L L A Interface
Layer 2 Layer 2
Layer 1 O Layer 1

1

DigitizedRadio Base Station
Internal Interface Specification

In CPRI, BBU is called REC, and RRH is called RE (Fig. 1 from CPRI Specification V6.0)

Back to

Index
page
Control &
User Plane SYNC
Management Plane
)
= -
. by = oy ~
& 8_ 8 ] o 1) o
v w o — _q <) )
) - v (@) S b
o = T =09 )
@ o T = —
o — 0
g =
D 0 0 0 —
| -
3]
Qe %
|
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Back to

CPRI/OBSAI - Test cases pecd

Test case 1

e Testcasel

— Test the line between REC(s) and RE(s)
« System testing
 Installation testing
— Theline can be
« Optical
« Carried over radio link or microwave link
« CPRI over OTN
« Instrument is connected via optical interface to the link
— Terminate both sides of the transmission line
« BER test (Framed or unframed)
— One side could be loop back
« Delay measurement
— With one side in loop back
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Back to

CPRI/OBSAI - Test cases pecd

e Testcase?2

— CPRI Specification V6.0 defines

« When both the devices are in the Operation state or in
the Passive link state, the link is in normal operation

— Operators have experienced that up to 80% of CPRI turn vendor specific
up issues happen in the lowest layers s

No C&M
— Essential during installation to .—> e pane
Conﬂrm the RRH/RE |S able tO C&M proposed

communicate to the ground even without a BBU/REC

« Confirming the RRH/RE is able to connect to the
Passive Link state

Interface and

Protocol setup

L1

« Confirming HDLC layer (Layer 2) network is connecting synchronization
— With the above completed it minimizes any chance
of issues during the BBU/REC installation phase Standby

Extract from Figure 30 in CPRI Specification V6.0:
Start-up states and transitions

/lnri tSU envision:ensure 129



Back to

CPRI/OBSAI - Test cases pecd

e Testcase?2

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

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

« Check equipment behaviour
— Check that the equipment can reach the “Passive Link” state
— Confirming HDLC layer (Layer 2) network is connecting
— Check the equipment’s behaviour when alarms are generated

Test case 2
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Back to

CPRI/OBSAI - Test cases pecd

 Testcase3
— Monitoring of the actual line between REC (Radio Equipment Control) -
(master) and RE (Radio Equipment) - (slave)
 Utilizing dual port in through mode or monitor
— Monitor interactive behaviour of equipment
« For maintenance or in-service troubleshooting

Test case 3

el ES— Splittery ——
Splitter ——
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Back to

MT1100A CPRI Wire Line Testing page

« 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

1228.8 Mbps (CPRI)
1536 Mbps (OBSAI
24576 Mbps (CPRI)
3072.0 Mbps (CPRIJOBSAI)

4815.2 Mbps (CPRI)

6144.0 Mbps (CPRIJOBSAI)

r.' 9530.4Mbps(cpmn

101376 Mbps [CPRI)

CPRI-BER

R C=0 VE&E ) @1 46
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Back to

MT1100A CPRI Wire Line Testing page

« Testing at any rate

 Ability to exercise BBU or RRH up to Passive link status (as per
latest CPRI standard)

« Support of pass-through mode
— Complete solution for detailed I&M testing

Application Selector

o
Content: |CPRILink | ¥

. CPRI Link.

Start up:
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Back to

MT1100A CPRI Wire Line Testing page

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

CPRI Link - PRBS15 Inverted

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

« Using Video Inspection Probe (VIP) to check fiber end face
confirms quality practices and removes key cause of turn-up
failure.
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Back to
Index

MT1100A CPRI Wire Line Testing page

« 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

Content. |CPRI Link | ¥

~CPRI Link

Start up

Role

Protocal

HDLC.

E cem-eert SETUP TEST RESUT [WEC=H Ve 2 @ %

[ ceri-sert SETUP TEST RESULT #C=0 Ve L o1
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Back to

MT1100A CPRI Wire Line Testing page

« 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 Result File Browser

Back
2015-04-20
01:49:31

T Signal loss
01:49:36

|Los

Statistics Category

CPRI - Alarms/Errors

CPRI - Frames

CPRI - Round Trip Delay

2015-04-20
01.50:46

CPRI-BERT SETUP TEST RESULT R C=B V[E ¢ 2 ) 014 CPRI-BERT TesT RESULT R =B Vg & w ouso
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MT1100A CPRI Wire Line Testing

« Testresults:

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

— Delay screen showing measured Round Trip Delay

Result File Browser Result File Browser

[ CPRI - Frames |V] [S\ prefix

[. Delay - Round Trip Delay ‘V] [SI prefix

T T
Back Back
2015-08-30 Frames count: 2014-04-20 Round Trip Delay Seconds
01:49:31 01:49:31
| |
——— Rx hyper frames 1455 M ——— Delay
01:49:35 01:49:36

- Rx code words 98.3347G  Average delay
2015-04-20 2015-04-20
01:49:41 - Tx hyper frames 1.455 M 014941 Max delay
2015-04-20 % code words 983347 G 2015-04-20 Min delay
01:49:45 01:49:46

; | Count
20150420 2015-04-20 ]
01:49:51 01:49:51

Measurment count 1[]7|

i 7 | i 7 |
Current Current
2015-04-20 2015-04-20
01:51:03 01.51:14

CPRI-BERT SETuP  TEST RESULT W C =0 Vg & mp 0151

CPRI-BERT TEST RESULT W EC=0 Ve 2 ) evs:
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Back to

MT1100A CPRI Wire Line Testing page

« 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
2: Swithing time 0.002 ms
3: swithing time 0.001 ms
4: Swithing time > 1 s
5: Swithing time > 1 s

Automatic Switching Time (ms)

nnnnn

. 2016-02-16 04:16:10 APS switching time

' 2016-02-16 04:16:10 Pattern error

0005
| 2016-02-16 04:16:25 APS switching time
Minimum switching time 0001 ms
Average switching time 0.002 ms 1 2016-02-16 04:16:25 Pattern error
Maximum switching time >1000.000 ms

12016-02-16 04:17:35 Signal loss 00:00: 06

Threshold 50.000 ms
Measuremen t count

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

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

CPRI-BER’T_

L 2016-02-16 04:17:55 APS switching time, Overflow 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 & 0429

\ Remote alarm

D Remote LOS D Reset

—Alarm: s

rror:
S\gnal loss DLCV
[ Jwos [ Jshv

e o Graph and Event log screens

LOF Pattern error A ] . . .
| I for easy viewing and analysis
|
Error free period {ﬁ]

{

CPRI-BERT

seTup  TEST ResutT [ Q= E Vg & o 0431
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Back to

CPRI over OTN pecd

- Market requirements
— Several vendors working on CPRI over OTN solutions

— 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

— OTN supports transport of several protocols over same fiber
« Same management system across network
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Back to

MT1100A CPRI Wire Line Testing page

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

Network Master Flex MT1100A pecd

« Powerful Storage Area Networking (SAN)
Testing

— Fibre Channel Functionality
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Back to

MT1100A Product Highlights page

- Powerful tests of Fibre Channel links
— Test of 1 GFC, 2 GFC, 4 GFC, 8 GFC and 10 GFC
« Optional mapping to OTN
— Latency measurement
— BER testing including service disruption measurement
— Line alarm and error monitoring
— Normal or Reflector mode
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MT1100A Product Highlights

Back to
Index

page

« 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

2014-10-03
07:4557

I
2014-10-03
07:46:02 |
L
Current
2014-10-03
07:46:25

B rceert SETUP TEST RESULT W EC=0 V[E g ¥ 1418

[. Fibre Channel - BERT

Jitter{us)

Service Disruption econds

Max. disruption

Avg. disruption

SETUP TEST RESULT [ C =0 Vg € 0746
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MT1100A Product Highlights

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

Application Selector Application Selector

Stream
Interface
e
Stream profile _~Stream Measurement
Topology: Point to Point |' Line load - Jitter
Constant R d
—Flow Cantrol Point to Point : i D] ampe
~ Fabric Login
Enable Local credit: Latency

! Requires far-end is loop-back device
_Source Frame size

z Constant 500 ‘ Service disrupion————
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

B ec-Berr SETUP  TEST  RESULT RC=0 Vg € 1457

B rcsert RESUT (IR0 Ve K 15
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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

Applications -
— —

Setting Screen

Late Bu

Throughput

Control
| —

~Select Test Mode

Port-to-Port Test Loopback Test

o D & B

. Frame Size (bytes)

Ethernet

oo@

(1 6N EN G ER >

- Test Selection

@Thruughput 3

i r. User D
@Traf‘ﬁc Profile & defined

(Vi o ()52 [ )7s8 [ J1024

@ Burst

@ Credit

Fibre
Channel

64 [ Jazs [ 256

‘m‘ qr

o]+ ] ]ol- L3

SDH/SONET
PDH/DSn 100

(1001010113

(%]

D 1280 @ 2140 D |£‘

’ Constant

aa
Result File Browser

Result File Browser
Port 1:1

2017-03-15 18:57:41

=
‘ Port 1:1 Min error free Credit Size for different frame sizes. \

128 768 2140
Frame size (bytes)

e — E—E = TS . - Frame Size | Minimum  Lineload | Measured Throughput | Throughput
(bytes) {Mbps) (% of Line Load) W ....(mp.s].ﬂm it Throughp

(% of Line Load).
128 10518.8 701.250000 667 128 il 1051838 701.250000 6.67

X %@

768 10518.8 2103750000 20.00 768 1 1051838 2103.750000 20.00

2140 105188 3506.246568 ik Bt

-
({ @FC-Perf.Test Q s

2140 1 105188 3506 246568 3333

[ @FC-FHf.Test Q s

TEST RESULT % @ \/ (D ¢ & s 19:00 N TEST RESULT [ O V [ ¢ £
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Back to

Network Master Flex MT1100A pecd

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

MT1100A Product Highlights page

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

Testing SDH/SONET systems at
STM-256/STM-64/STM-16/STM-4/STM-1/0C-768/0C-192/0C-48/0C-12/
OC-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

« G.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
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MT1100A Product Highlights

« SDH/SONET mappings

MUT10010A-081/082 STM-84 OC-192 Single/Dual Channel
MUT10011A-083/084 STM-256 OC-768 Single/Dual Channel
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Back to

MT1100A SDH/SONET In-Service Measurements B

« Alarm and error monitoring
for both sides of SDH/SONET

line
« Frequency-deviation
measurements
— b b |—> —_—
SDH/SONET SDH/SONET
D «— o « —

Protected monitoring point
or dedicated monitor access

cccccc

~ MT1100A

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

Network * Network
element

SDH/SONET

e i |

element

MT1100A in passthrough mode
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Back to

MT1100A SDH/SONET Out-of-Service Testing page

 Installing, commissioning an
troubleshooting SDH/SONET
lines

d

« Stressing system by generating

alarms, errors, pointer

operations, slip and frequency

offset

« Testing synchronization circuits

« Generating embedded
PDH/DSn signals

« (G.826/G.828/G.829/M.2100 error
performance

* Propagation time
Alarm, error, slip and frequency-
deviation measurements

SDH/SONET

T4

J_'
SDH/SONET
<

SDH/SONET

P4

b >
SDH/SONET
< < ‘
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Back to

MT1100A SDH /SONET Out-of-Service Testing page

 Installing/commissioning

« (G.826/G.828/G.829/M.2100
error-performance
measurements

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

_) (_
E1/DS1 signal E1/DS1 signal
with test with test
patterninn patterninn

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

Testing synchronization
circuits

Alarm, error, drift and
frequency-deviation
measurements

Propagation time
measurements
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MT1100A SDH/SONET Line Status

« Physical line information e Current alarms and errors

Application Selector Application Selector

Port 1

Optical transmitter
Normal

~SDH

®LOS @ AU-NDF
Rx Signal Level Rx Signal Level

-3dBm

® TU-LOMm
® M B1 @ TU-NDF
OOF @ LP-UNEQ B2 @ Switch
MS-AIS @ LP-RDI MS-REI
MS-RDI ©® PP B3 TCHEC
AU-AIS

Deviation SDH
& LOF
@Bl

@ AU-LOP

Lss HP-RE] TC-BIP-2

Bit Rate 9953 280 000 V5/B3 TC-REI

AU-LOP -
HP-TIM TC-UNEQ LP-REI TC-OH » No Frame
HP-PLM TC-LTC PRBS Errors ° S

HP-UNEQ TC-TIM @ Distant
HP-RDI TC-AIS L
TU-AIS TC-RDI —Pointer information
TC-0DI

Fattern Bit Rate

Tx Signal Level

®
-
c
=
o
L

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

=8 BERT SETUP  TtesT RESULT

[ BERT SETUP  TEST  RESULT
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Back to

MT1100A SDH/SONET Tributary Scan page

* Quick overview of problems in monitored SDH/SONET signals

« Detailed problem description when required
— Click tributary for more details
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Back to

MT1100A SDH/SONET Performance Measurements Fecd

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

« BER measurements of embedded PDH/DSn signal

lllllllllllllllllllllllllllllllllllllllllllllllllllllllll
_—

Pattern

HPREE 23

Pattern

ﬁPRBS 23

1 I
— & & _ Pattern Error Insertion Frame . .  Pattern Error Insertion
MS/Line 0 0 T |soH Iv] MS/Line . 0 Interface (son I*]
AUfPath 0 0 ==pusnile ‘:Oﬁ |v| AUfPath 0 0 Insertion Rate |ﬁ‘
i 0 0 Error Burst Length ‘ 1 | TU 0 0 Error Burst Length | 1 ‘
x| =]

TestT RESULT Test RESULT
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Back to
Index

MT1100A SDH/SONET Overhead Byte Analysis page

« Bi-directional OH byte capture
« User-programmable transmitted OH bytes

SOH Editor

[ S S [ P E30 S S [v = o e =
H1: H1: H1l: 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

CRLLLERL]

0
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Back to

MT1100A SDH/SONET Event Insertion Fead

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

MT1100A SDH/SONET APS Test Application page

E1/DS1 line
« Max switchover time SDH/SONET
measurement Network <DH/
. : with APS SONET
— User-defined max. time Add and Drop J el
— User-defined switching criteria: APS multiplexer v v

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

| | BT
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Back to

MT1100A SDH/SONET Pointer Movement Graph page

Graph of pointer movements
— Good overview of pointer operations

Information on AU and TU pointer
Magnify graph points of interest
Results stored in MT1100A memory
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Back to

MT1100A SDH/SONET TCM Functions g

* 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

SETUP TesT RESULT
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Back to

MT1100A PDH/DSn Out-of-Service Testing page

 Installing, commissioning and
troubleshooting PDH/DSn lines

« Stress system by generating
alarms, errors, slip and frequency

offset

« Testing synchronization circuits

PDH/DSn

A 4

mmmmmm

rez

PDH/DSn

A 4

4

rez

G.821(E1/DS1)/G.826/M.2100
error performance

Alarm, error, slip and
frequency-deviation
measurements

Propagation time with far-
end loopback

JPDH/DSn

»
>

PDH/DSn
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Back to

MT1100A PDH/DSn In-Service Measurements pecd

« 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

b b —
PDH/DSn PDH/DSn
«— o « «—

Protected monitoring point
or dedicated monitor access

MT1100A
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MT1100A E1/DS1 Network-Element Testing

 Installing/commissioning

e (G.821, G.826 or M.2100 error-
performance measurements

- System stressing by

generating alarms, errors,
slip and frequency offset

E1/DS1

signal —— E—
with

test

pattern

inn

time
slot(s)

E1/DS1
signal
with
test
pattern
inn
time
slot(s)

E1/DS1
signal
with
test

pattern

inn
time
slot(s)

Testing synchronization
circuits

Alarm, error, slip and
frequency-deviation
measurements

Propagation time
measurements

Back to
Index

page
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Back to

MT1100A E1/DS1 Drop-and-Insert Testing page

« Pseudo in-service testing on
live PCM systems

- Add and drop N*64 kbps
signals

« Alarm, error and slip
generation and measurement

Inject errors in live traffic
channel

G.821, G.826 or M.2100 error-
performance

Frequency deviation
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Back to
Index

MT1100A PDH/DSn Line Status page

« Physical line information - display of current:
— Input frequency and deviation
— Input-level indication
— Pattern bit rate .
 Currentalarms and errors L

0 bps

Application Selector

0 ms
64 000 bps
2048 000 bps

NfA

Application Selector

BERT SETUP  TEST  RESULT

. —Errors
@ Fas

@ Fattern

® crRca

@ CRC4 MFAS
E-Bit

@ Code

@ Fattern Slip

@ Frame Slip

BERT SETUP  TEST  RESULT
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Back to

MT1100A PDH/DSn Alarm and Error Statistics pecd

« Alarm-second counts and ratios « Histograms show

« Error counts and ratios measurement overview

« M.2100, G.826 or G.821 parameters — Click parameter to activate
histogram

Code

09:43:56
2014-04-0 4
09:44:01
E CRC4 MFAS
2014-04-03
09:44:17

Frame Slip
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MT1100A E1 Alignment and CAS Displays

e Information on FAS words and  Information on CAS bits

Sa bits

Port 2 Application Selector
|

Sab 1111

Bits 1.8 in TSO Bits 1.8 in TSO

= o= o r oo

BERT SETUP  t1esT RESULT

— User-selectable bit pattern
for red and yellow colors

Port 2 Application Selector

CAS MFAS-Signal . ~Port 2
MFAS word |r00001011

. CAS Bits, Port 2

Alignment

Set red pattern:

[ BERT SETUP  TesT  REsuLT
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Back to

MT1100A DS1 Alignment and CAS Displays page

 Information on F-bits and S-bits  Information on CAS bits

— User-selectable bit pattern
for red and yellow colors

Application Selector

F - Bit 101010
S - Bit: 001110

e

Set red pattern: M Set yellow pattern: M

SDH/PDH-BERT RESULT # c = ﬂ VEg .‘,) 09 59 SDH/PDH-BERT SETUP TEST RESULT # c = VEﬁ |€ 10:02
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MT1100A E1/DS1 Channel Status Display

 Fast overview of E1/DS1 line status

Application Selector

Application Selector

DS1/J1

© Los
a 5 3 7 Deviation
Oppm e a 5 6 7
[ [ 10 11
El
12 13 1a 15 B 11
L6 17 L8 Lo @ - AS
o 12 15
20 2 [ﬂ 2 23 S Nahc ﬁ @
— 16 17 18 19
24 25 [ﬂ 26 27 ]
No Sync
28 20 30 an 20 2 2 @ 3
Alignment
- ] I
Port 1 Audio level CAS Port 1 Audio level
P 30 25 20 EL] 10 E
e Audio i I
Port 2 Audio level Port 2 Audio level
Traffic 5

RESULT

SDH/PDH-BERT SETUP  TEST WO Ve w1412 SDH/PDH-BERT SETUP  TEST

RESULT

HC=E Ve W 1004

© Los
Deviation
Oppm

DS1/1
© OOF
- wis

133

Alignment
CAS
Audio
Traffic

x mToem

/Inri tSU envision:ensure 168




Back to

MT1100A E1/DS1 Audio Display page

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

Network Master Flex MT1100A pecd

« Optical Transceiver Analysis
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Back to
Index

Optical Transceiver analysis page

« MDIO analysis

— Transceiver information display
« Alarm, Wavelength, Bit rate, Compliance,
Vendor information

— Output control
— Power monitor
— For CFP, CFP2

* NVR1, NVR2, Module FAWS, NW Lane FAWS, CTRL
« MDIO Read/Write

170111000101 100

itag
—
===

« PCS electrical interface control Fom | 01 }ﬂ\ﬂ ]

— CFP:VOD, Pre-Emphasis RX Equalizer
ot ﬁ (VU [T

e L
1 1]
L JUU
ﬁ T

AW

bl
=
©

Voltage

>

CFP ‘ CFP2
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Optical Transceiver analysis

« Added functions for manual control of optical module hard pins and for
dumping internal register data to MDIO Analysis function for displaying

CFP/CFP2/CFP4 optical module data and confirming faults

Application Selector
MDIO analysis

NVRL wnzimnum FIWE]NWLAM FANS mlmomaoﬂmml
us

nnnnnn e Staty

oo (R <o ()

o (N <o

o (R o ()
.

. = e
Pin contorol Status Ready state

MDIO analysis

!\Mulwnz Iﬂndu\a FMSIM Lane FAWS | CTRL HD(DRIMMI!!\
E

ingle Read | Write
Value

| [ ()

Length

|
+0 1
0007

ooca

0040

0000

m Applications

Forced reset and initialization tolerance test

Confirmation of hardware pin status operation

User can analyze whether start sequence completed or faulty,
and sequence transitions

Fault troubleshooting using CFP initialization and internal FIFO
reset

B Extended Functions

Initialization of CFP/CFP2/CFP4 module (restart start
sequence)

Control of hardware pins

Reset internal FIFO

m Applications

Test CFP/CFP2/CFP4 internal register access
Compare internal register status and basic settings
User can find unintended settings, status, and operations

B Extended Functions

Displays burst register read/write and results

- Reads up to 1024 registers

(about same size as one internal register group, such as NVR1,
defined by MSA)

- Sets read start address

- Outputs read results in csv file format
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Back to

Network Master Flex MT1100A pecd

» PCS Lane Testing
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Back to

PCS Lane Testing with CAUI/XLAUI Interface page

page

« 10-lane extender MZ1223C
— Attachment for MU110011A CFP connector

— Captures CFP electrical input/output signals usina MT1100A’s optional
accessory cables

— No software version dependency

« Application

— Evaluating devices such as optical transceivers, framer ICs, network equipment
CAUI/XLAUI electrical interface

Optical or
electrical

Evaluation board loopback
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Back to

Test PCS Lanes using CAUI4 Interface g

* 4-Lane Extender for CFP2 J1666A
— Mounted on MU110013A CFP2 connector

— Uses MT1100A application part to extend CFP2 CAUI4 electrical I/0 signals
externally

« Application
— For evaluating optical transceivers, Frame ICs, transmission equipment using
CAUI4 interface

[Evaluation Board |

Optical Module

Sync Clock
CAUI4 (25G/28G) x 1/16 = 1.6G/1.75G
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Network Master Flex MT1100A pecd

 VIP: Video Inspection Probe
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VIP: 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)

MT1100A supports G0382A/G0306B VIP option _

— From the Table View, you can identify “defects” or
“scratches”

— The automatic pass/fail determination is made in
accordance with the IEC61300-3-35 standard on the
end of the fiber.
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VIP - Order items 1/2 -

Mocdel No.
GO3R2A Autofocus Video Inspection Probe
- Standard accessories”! - Soft Bag
Sewven Connector Tips
-1.25mmPC Male, -2.5mm PC Male, -2.5mm APC Male, -1.25mm PC Female[LC],
-2.8mmPC Female(FC) - 2.5mm PZ Female(5C), - 2.5mm AF C Female[5C)
Quick Reference Guide
Application Parts
Model No. Model No.
HO3E2A 2.5PC-M [2.5mm PC Male) HO305A FC-APC-F [FC AP C Female)
HO3E3A 1.25PC-M [1.25mm PC Male) HO385A LC-PC-F (LCPC Fermale)
HO3E7A 2.5APC-M [(2.5mm APC Male) HO303A LC-PC-F-L[LCPC Long Female)
HO3E8A 1.25AF C-M [1.25mm APC Male) HO304A LC-APC-F-L (LC APC Long Female)
HO3E4A SC-PC-F(S5CPC Female) HO306A ST-PC-F (5T PCFemale)
HO398A SC-APC-F(SC APC Female) HO397A MU-PC-F (MU PC Female)
HO3E6A FC-PC-F (SCPC Female) HO390A E2000-P Z-F (E2000 PiC Female)
HOz024"2 MPO-FCAAPC-F (MPO PCAAPC Female)

*1: Operation manual and MX9000314A Autofocus VIP Software (For PC} can be downloaded
from Anritsu public Web site.
*2: HO3924 MPO tip does not have Autofocus and Pass/Fail functions.
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VIP - Order items 2/2 -

Model No.
030668 A0 Video Inspection Probe
- Standard accessaries - Cperation manual (Frinted)
Soft Bug
Seven Connectar Tips
-1.29mm PC Male, - 2.5mmFPC Male, - 2.8mm APC Male
- 1.28mm PC Female(Lc), - 2.89mmPC FemalelF C)
- 2A8mm PG Female(S3CY, - 2.8mmAPC Female(sc)
Application Parts
Modeal No. Model No.
HO3IGE0A 2.8F C- HO366A SC-APC-F
HO361A 1.259PC-M HO3T 24 EZ000-PC-F
HO3GE2A 288 PC-M HO3734 FC-APC-F
HO3GE3A LC-PiC-F HO3T 44 mLI-PC-F
HO3G4A FC-PiC-F HO37 a4 BT-PC-F
HO3G5A SC-PC-F HO3TEA 1.28APC-M
HO3304 LCHA-FC-F

HO380A —
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Network Master Flex MT1100A pecd

e Operation and Presentation
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Back to

MT1100A Operation and Presentation s

- Easy operation
— Simple, intuitive GUI
. o . Los TCM3-TIM - . FAS . TCM3-BIP8
— Loading and transferring Sa S [ewi. Srum
. . @ ©ooF @ TCM3-IAE @ SM-BEI @ TCM4-BEI
configurations HE e o Il S e
SM-TIM @ TCMA-BIAE @ PM-BIPE @ TCME-BIPB
— Go/No Go testing sum s Menme Smem | eows
@ SM-AE ® TCMa-oc @ TCML-BEI
- S Srme IS .
- Touch-screen based operation g & sumr  °
. @ MED @ T
 Remote operation e ——
— Via Ethernet interface
[

Setup transfer/data transfer/firmware upgrade
— Via USB interface
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MT1100A GUI

« Five main groups

Application Selector

lications

Ethernet

anaam RFC 2544

JorTon

SAT (¥1564)

SDH/SONET +
PDH/DSn ===

Leocno ™ BERT

el

Results Files

BEAT
2014.03-24908-00-3.
BERT
2014.03-25@10.29-54.
BERT
2014.03-25910-30.41

-
20140320808 002

] BERT
2014.032591028.84

(] BEFT
2014-0325910-3041

v

Folder: fproperty/matinternal
Total Space: 0.562572 G&

Free Space: 0.556651 GB

Application Selector

Application

work space

Transceiver
i

clock cenfiguration E:m nm
-

mplance

Timing Source A

RESULT

Port Setup

Application Selectar

Interval length: |5 seconds
Stark action: |Immediate v Start at: 00:00:00
stop function: | Manual stop - stop at:
Memary allocation: | Use al storage M e 02d.00:44.05
Performance Farameters BERT options
£ M2100| ¥ ‘Count lost frames as
() Inclue addresses n
/| frame fiiter on recsiver
Only show BER Alarms
L/ when measuring
setur TEST  mesur 11:]

Test Setup

Result File Browser

Bit count Erorcount  Ratio

T
29756 3 101E-11

Errored frames
Pattern
PRES23 v

+/_ Pattern Error Insertion
Insertion Manual v

Burst length

B ervesenr SETUP  TEsT RESULT WO+ 0 Vg w =2

Test Results
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Back to

MT1100A GUI g

« 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

(11 ]o]1]
(1fol1]1]

% BERT

Ethernet

RFC 2544

SDH/SONET wod *
PDH/DSn B

(1001011011 4 BERT
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Back to

MT1100A GUI g

« Select Port display

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

Select Port(s)

1
Enable two ports
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MT1100A 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

"“ |’S\ prefix

Pattern errors 49523808776 11 222E-10

Back

2015-04-20 BERT

01:35:46
| :

——— Pattern bit count 634524 G
01:35:51
I Pattern errors 11
2015-04-20

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

01:36:01

Threshold:

Utilization ‘V ‘ Pattern errors Errored frames

Pattern

HPRBsza \VH

Pattern Error Insertion

Insertion: Manual |V|
Burst length ‘ 1 |

Frame loss
2015-04-20

01:36:06 E Frame loss secs.

Current
2015-04-20
01:36:22 Service disruption  Seconds

Service disruption

Disruption time

Threshold:

ETH-BERT seTuP  TEsT RESULT W =0 Vg & o1 ETH-BERT TeEsT RESULT W EC=0 Vg LD o
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MT1100A GUI

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

Application Selector Result File Browser

00:00:49

Transceiver

avelength(nominal)
Clock Cenfiguration 1310 nm

Compliance
meg source: Internal P

[ Ethernet - BERT "‘ [S\ prefix

Ethernet - BERT

Back
2015-04-20
01:3546
I I Ethernet - Frame
2015-04-20

Ethernet - Performance
[10G Base-LR

01:35:51
_______
2015-04-20 Ethernet - Size Distribution
01:35:56
I Ethernet - Transmit
2015-04-20
01:36:01

}

SynckE

IEEE 1588v2 Ethernet - Latency

OH Capture 2015-04-20 |

00 sl o

B erueenr SETUP TEST RESULT RC=8 VEe L o1

01:36.06 E Ethernet - Jitter
PR ____Eon
Current

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

Seconds

B erv-sert SETUP TEST RESULT W EC =0 Vg L w 0136
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Back to

MT1100A Histograms for General Statistics s

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

2015-04-20 01:35:41 2015-04-20 01:35:41

Port 1 - ETH - Pattern Errors

Back
2015-04-20
01:35:46

2015-04-20
01.35:46

o
a1

2015-04-20
01:35:51

2015-04-20
01:35:56

2015-04-20 . |
013601 © | Ratio

2015-04-20
01:36:01

11
e 1.11E-10

2015-04-20
01:36:45

2015-04-20 /

01:36:06 E = : : - ; : i
— 01:35:41 01:36:01 01:36:21 01:36:41 01:37.01 01:37:21

Curren t
2015-04-20 | 4 I I
01:36:39

ﬂ ETH-BERT

SETUP TEST RESULT [ E =0 V[ g & s ou:zs

BB ervserr SETUP TEST RESULT W C =8 Vg & w o136
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Back to
Index

Test Applications Summary page

- Summarizes measurement results for all current Test Applications (applications using
port resources) belonging to one user - using the Remote GUI software up to four
users can use the MT1100A

« Test Application Summary and Overall Test Status only updates during testing:
- Green: Notrouble
Errors (and no alarms) are pending or occurred in the past.
* Red: Threshold violation or Alarms are pending or occurred in the past.

Result File Browser

[ Shows worst Status of all test

2015-05-21 10:02:08

— TR T a D D / I cat I ons.

Error coun

190238 G

. All applications are OK

|'| Pattern errors

a One or more applications have

| |’PR3523

e — Yellow Test Status (and no Red)

Insertion: |Manua|

e One or more applications
have Red Test Status

» Clicking the Test Applications Summary icon opens the Overall Test Status screen
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Back to

Overall Test Status ipaad

« For viewing test status for all current Test Applications from a distance

« Test Application Summary and Overall Test Status has no
current/history distinction - basically they show history.

« To "clear” Test Status: Restart the test.

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

ETH-BERT Change Miscellaneous

O Enable Auto Power Up

Testing

Overall Test Status only updates during testing:

Green: No trouble
Errors (and no alarms) are pending or occurred in the past.
Red: Threshold violation or Alarms are pending or occurred in the past.
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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

2015-03-28 07:34:03 00:05:48

Event Lc;.g Statistics B | 0

L i |
Filter View: lAII ports |v m

Description Dur/Count u

<1 2015-03-28 O7:37:06

Link

00:00: 09

S 2015-03-28 B7:37:06

Invalid blocks

14

<L) 2015-03-28 O7:37:07

Frame Loss Secs.

0O 00: 09

<l 2015-03-28 O7:37:15

Seq. Sync. Lost

00:00:01

<1 2015-03-28 B7:37:15

Pattern Errors

311

<1 2015-03-28 B7:37:15

Invalid blocks

2.451 k

S 2015-03-28 O7:37:15

Preamble vioclations

260

Sl 2015-03-28 B7:37:15

Rx FCS Errored Frame

634

-0 2015-03-28 O7:37:15

Fragmented

82

M EeTH-BERT

TEST RESULT

#¥O=0 Ve 2 onia
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Back to

Index

Event Log page

« GUI filter function and CSV export

Event Log
JEEEEEEEENENENENEEEEEEEEEEEEEEE [TTTT =

Absolute

Exclude specific eventis)

EventlLog.csv
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Event Log

- Logged events included in report

Report Generator |

—Include Results
+ | Summary
vy Etatisticﬁ (Total interval)

+/ | Event log

Filtered
b

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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Event Log

« Time stamp shows relation between event and statistics
: Dur./Count u

2015-83-28 B7:41:51

2015-03-28 07:41:40

Description

Started

2015-03-28 07:41:49

10G LFS Remote Fault

00 00:03

2015-03-28 07:41:49

Invalid blocks

73.566

2015-03-28 87:41:50

Frame Loss Secs.

00:00; 03

2015-03-28 07:41:51

Invalid blocks

22

2015-03-28 ©7:41:52

Seq. Sync. Lost

2015-03-28 ©7:41:52

Pattern Errors

2015-03-28 ©7:41:52

Invalid blocks

2015-03-28 07:41:52| 1 ETH |Preamble viclations

|V] [SI prefix

Back

2015-03-28 Traffic
07:41:49
|

2015-03-28 E Frames 14.4442 M 0
07:41:50
S e 024.427 M =

Unicast 14.4442 M

it Errored
_m

Current FCS errored
2015-03-28
07:43:36 64-127 14.4442 M
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Back to

MT1100A GUI g

« Control panes
— Control applications in work space
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Back to

MT1100A GUI g

« Control panes

— Control applications in work space
 Click to expand
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Back to

MT1100A GUI page

- Control panes
— Control applications in work space - expanded

Anri tSU envision:ensure 196



Back to

MT1100A GUI page

- Control panes

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

Clock Configuration

Fiming ssssss

SETUP TEST RESULT
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Back to

MT1100A GUI page

- Control panes
— Control instrument in application work space

-

save
Ethernet LAN - {:-_E’_\
ErreirafialziFians

. Al
' Stop
Port 1 |v
Clock Configuration

Timing source nterna Fort St S .
9L
) o alar
' Help
b
.

. 0 Vo147
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Back to

MT1100A GUI g

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

SDH/SONET
PDH/DSn

(1001011011
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MT1100A 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
Power-down

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

==

Back to
Index

page
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Back to

MT1100A Instrument Setup page

« 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
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Back to

Network Master Flex MT1100A pecd

* Report Generation
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Back to

Report Generator i

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

— User-customized report including:
* Logoin.png format

« Customer ID, Operator ID, notes, and similar information in measurement
.pdf reports

— Output reportin .pdf, .CSV or .XML format to USB port
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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
MT1000A 6D60000101 3.01
MU100010A 6D60000087
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Back to
Index

Report Layout page

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

File: 547,
a

PDF reports
are displayed
with the
built-in PDF
viewer

o)
s > WECSOVEe L w ot {3 PoF viewer < Page3/zs > B T (™ POF Viewer < Page3/1a > WOSTOV[e 2w 12

Report Generator X
» Reports can be viewed in the built-in PDF viewer immediately | e s
after they are generated () (&)

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

CeE e Al B
EEXSH20RL]

Result File Browser

Report Generator

_Include Results

Summary k ‘
Statistics (Total interval)
D Filtered Customize Statistics Customize Statistics
i These lists are based on the application, not on what is in the result file. These lists are based on the application, not on what is in the result file.
~Include Settings _om i e
Application settings Al listed Alarms/Errors performance Justification \.! All listed \{/ Performance ,!] Frame \ﬁ Burst
Port settings Alarm/Errors TCM Performance TCM oTL /JJ Size Distribution Jj Transmit \JJ MS Transmit
:_SDH,'SDNEF \/\ MS Throughput () MS Frame Loss ‘~/\\ MS Latency
Include Status . P
( D il Al listed Alarms/Errors Quality Performance ‘ /| Ms jitter :/j SyncE |/ IEEE 1588v2
(] Tcm STL () 802.3ah (V/)8021ag/¥1731

~PDH

‘ All listed Alarms/Errors Perfarmance ‘

. ..

. - (e [fo67)
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Report Generator

« Optionally include Performance Verification information in reports
— Performance verification period is user programmable

Result File Browser

Report Generator

Select Report |BERT ] Change Miscellaneous

Select Format | XML & FOF & CSV

Logging: |on

Customer ‘VCustnmer 001 Show Confirmations: | On

Project \js;ung of line 1 Show Test Summary: |on

Operator | Operator 001

Csv Delimiter: |Comma

Notes | This is a sample report

Include Logo (/) m | property/mnt/internal/LogofAnr

[ Jinclude Performance Verification dates

Performance Verification Period:

[ JEnable Auto Power Up

ETH-BERT SETUP  TEST RESULT ¥ O=E VEs £ w1209
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Document Information

¥ D=5 VD 2o

2015-05-26 14:11:03

Report Name BERT
Customer Customer 001
Project Testing of line 1
Operator Operator 001
Notes This is a sample report
Module Type Serial no V;ﬁi@%ﬁgﬁnﬁ:gte Veriflij;rtg%rnmsageDate Software Version
MT1000A 6D60000101 2014-05-06 2016-05-06 3.01
MU100010A 6060000087 2014-05-06 2016-05-06
= i
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Back to

Network Master Flex MT1100A pecd

 Remote Operation
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Back to
Index

Three Remote Control Types page

Control from remote site

Remote GUI Control from remote site OK OK
Port sharing
File sharing

SCPI Automation OK OK

Control from remote site

One Button Automatic test at the scenario No No
mode of the MT1100A
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Back to
Index

MT1100A Remote Operation - Applications page

 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 MT1100A from PC with VNC client or new Remote GUI

app
« View MT1100A displays on PC

Local Area
Network
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Back to

What Can User Do with Remote GUI? pecd

- 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

=

DUT for User 2

:

1l

|
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Back to

What Can User Do with Remote GUI? pecd

« 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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Back to

What Can User Do with Remote GUI? pecd

e 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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Back to

What Can User Do with Remote GUI? pecd

« Share file systemm—user can access file system from Windows
Explorer

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

File Sharing

Share File System

D Mount Remote Folder

#C=8 Ve B o

 Remote GUI supports:

. . Result files
— Firmware update via LAN. Setting files
— Remote unit reset Report files

Capture files
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Back to

Network Master Flex MT1100A pecd

« Remote Control - Scripting
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Back to
Index

Remote Control Scripting Option page

Device
Automated testing for developing applications under

Remote control commands/replies as ASCII format strings
— SCPI 1999.0 compliant with

IEEE 488.2 mandatory common .
commands
Fast command response L
— Execute up to 8 commands ;

per second
« Reduces test time at mass production

Communication between controller (PC) and MT1100A:
— Via MT1100A Ethernet Service Interface
 TCP/IP connection
— Test facility can be isolated LAN

— Via WLAN
— Via GPIB

Includes documentation and scripting example |
J1667A GPIB-USB Converter available for

La bVIEW d river Sam p|e automated environments based on
GPIB.
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Back to

Network Master Flex MT1100A pecd

« Remote Control - GUI & Scripting
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Back to
Index

Remote Control GUI & Scripting Option page

- Execution became possible simultaneously about remote GUI
(MX100001A) control and SCPI control for each ports.

— Customer can use one facility more effectively by being able to use
two kinds of control commands at the same time.

MX100001A
Full Control

/Inri tSU envision:ensure 218



Back to

Network Master Flex MT1100A pecd

e One Button Test

/'nri tSU envision:ensure 219



Back to
Index

One Button Test Function page

 Execute Specified Tests with One Button

- Manual testing requires setting of many parameters. To simplify set-up,
the MT1100A can test the DUT repeatedly by executing a scenario file
containing a predetermined set of tests.

MX100003A Scenario Edit Environment Kit
(SEEK)

Scenario

[

v Create scenarios using drag and drop dedicated

GUI . v" One-button testing after loading scenario
v At-a-glance results evaluation with OK/NG into MT1100A

indications . v Remote output of test results saved in
v Support for complex tests under branching MT1100A for analysis

conditions incorporating SCPI commands
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