Product Inroductior /Inritsu

MD1260A
40/100G Ethernet Analyzer



MD1260A 40/100G Ethernet Analyzer
Product Introduction

Anritsu Corporation

Discover What's Possible™ Slide 1 ‘ /l n ri tsu

MD1260A-E-L-1



Key Features and Benefits

Software upgradeable interfaces for 40GE,
100GE, OTUS3, and OTU4 with CFP modules

Compact body with easy-to-use simple GUI
using 12.1-inch touch-panel; light 7-kg weight;
reliable solid-state flash drive

Operation log function generates remote
commands automatically from GUI operation to
cut development period for automatic tests

Unique!

Ethernet tolerance tests using worst-case
conditions, such as frame length up to 32,700
bytes, exceeding full-wire rate and clock offset
up to £120ppm at CAUI

OTU4 GMP mapping with Ethernet client and
payload offset to verify MUX/DEMUX and clock
tolerance between OTU4 and Ethernet

Unique!

Random error injection following 0.182 to
verify GFEC decoder performance, and support
to verify proper FEC using OTN through mode

Unique!

Evaluation kit and CFP MDIO analysis to isolate
faults between CFP and transmission
equipment on production line Unique!

Various BER tests, such as physical, virtual,
lambda layer and packet BER, as well as PCS
layer tests, for troubleshooting network
equipment and optical modules

Supports two rack-mount kits for production
lines
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What is Anritsu’s MD1260A?

~ All-in-One Compact 40/100G Ethernet Analyzer ~

The MD1260A is All-in-One Compact 40/100G Ethernet
Analyzer. It Is a measuring instrument for assuring the
guality of high-speed networks forming the foundation of
next-generation applications for cloud computing.
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What is Anritsu’s MD1260A?

~ All-in-One Compact 40/100G Ethernet Analyzer ~

4 I/F Upgrade according to budget and schedule

 Excellent operability with rugged, compact, lightweight
construction, and silent design

d Simple and easy-to-use operation

1 40G/100GbE Testing with Ethernet and IP layer traffic
generation and analysis

d OTU3/0TU4 Testing

d PCS layer testing with status monitoring by each lane
 Various BER tests

d Unique capabilities
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I/F Upgrade According to Bu

 Excellent Scalability

One MD1260A supports 40GbE, 100GbE, OTU3, and OTU4. Each
interface is optional and can be added easily at customer site

when necessary.

Upgrade
/\ | otuax -
Option: OTU4
100G Ethernet
100GbE OTUS
40G Ethernet
OTU3 *
100GBASE-LR4
100GBASE-SR10
— 40GbE 40GBASE-LR4
40GBASE-SR4
* OTU3/4: ITU-T G.709 Annex C
CFP Module
Anritsu has a plan to release above CFPs. These CFPs will be released if
CFP module is released from module venders officially.
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Excellent operability with rugg

lightweight construction, and

L Excellent Operability

Operation is easy with a large 12.1-inch touch panel and intuitive
GUI, and drive crashes are a thing of the past due to the rugged
solid-state Flash drive. The small footprint and light weight offer
easy portability to even the most difficult test sites. The silent
design provides a quiet, comfortable working environment.

12.1-inch
Touch panel
Compact: 221.5 (H) X 340 (W) X 200 (D) mm
ight: <8 kg
design

Carrying Case
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\\What's New on Ver.3.2
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40/100GbE Testing

Frame Jomnas

Ethernet <‘Chck button to add to frame:

ARP

Y 4

’ MPLE-TR (Up to & labels?

Frame Forpat

l PEB (B-TAG+I-TAG) ] l PEE (I-TAG orb = s
WLAN (Un to 2 tags) n 1Pv4
- IChPwd
MPLS (Up to 3 labels) *
’ Echo

IPvd

I IPv ] |:
| N

(Cannot he comhined

Custom Header | b other headers)

Recent Used Frame Formats

Etherret + I

Ethernet]

Click button to

rarmoa haadar =

Brmenmaem Al

Click button to

raramia hasdar =

‘( ~ Click button to add to frame:

MPLS-TP (Up to 3 labels?

I‘

Frane Soihat

’T PBB (B-TAGH-TAG? I [ PEBE (I:&

Ethernet
VLAN (Up to 2 tags) = s
ICKPY6

MPLS (Up to 3 labels? ”

Echo

l IPvG I
I I

{Cannct be combined
with other headers)

Custom Header

Recant Used Frame Formats:

Ethernet

Ethen

Click button to

raramiia haadar =%

ICMPV4

(o}
=

‘* Click button to add to frame
s WMPLE-TP | {Un to 5 labels)
’ l FBB (B-TAG+I-TAG) ] l FPBB (-TAG only} ]

WLAN (Up to 2 tags)
MPLS {Up to 3 labels?

[Pvd ‘ I ‘ I ARP l

{Cannot be comhbined
i lonted i

Recent Used Frame Formats:

Ethernet + [Pv4 ]

Ethernet ]

Barmann All

[icmpye |
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40/100GbE Testing

1 MAC Address Resolving

The destination MAC address on the sending stream canbe
resolved.

Stream Control/Header

Stream 1 My ‘Ethemet +IPv4

=] - .

Contall_| rost |
ancel
Frame Format [ Ethernat + [Pud I
Ethernet |IPu4 | Medifiers | Header Pattern | MAC Resolve
uB BN ] S &>
Destiration MAG Address  [000000 = |OOOOOA I Fixed MAC Resolve... ‘ Resalve Type Resclve and Ping ] l Setup I Stream | ° 4
®aaan! ¢

.c CpRiasahy
Source MAC Address |OOOOOO = |000001 Fixed m ﬂ i i ‘ Resolve Target Gateway I[P Address ‘
Tz hese 0800 Gateway I[P Address  (Pwvd} L o | |94

(PvE) ‘0000 |0000 _‘0000 |0000 _‘0000 |0000 _‘0000 |0000

Destination IP Address Resolve Result Ping Status

Result

Ethernet + IPv: 192.168.0.100 00-00-00-00-00-0A 4/4 Don

FIEIEIE

e e e e e e ey e

e ey e ey frpr e
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40/100GbE Testing

] New result counter items added on “All Lanes”

PBB, ARP/NDP-related and Ping-related items are added 6n the
test counters in “All Lanes” tab.

100GbE

o Test Frames| Distribution © All Lanes |° Individual|© Opt |Chart | Capture|® Protocol | Settings
Counter Elapsed Time 00:00:00
Transmit Duration  0:00:00.000 000 000

Ea |

Stream

FGCS Errors
Fragments
Qversize & FCS

Lane Mapping

0

0

0

Undersize 0
Oversize (>1,518) 0
0

0

0

Relative Skew

=2 =2 =R=Ri=21=]
(=2 [=2 =R [=R=2=]

Good Frames
Rate (bit/s)
Rate (%) 0.000

Pause Frame

ErrorfAlarm

0.000

=2 =R l=Ri=0{=R{=2I=R{=0i=2{=2I=]

Trigger Condition
Broadcast 0
Broadcast Bytes

Counter/Capture

Rx Rate (%)

=]

Multicast Frames a
Multicast Bytes

Port

MPLS-TP (CW On)

o — PBB

o — ARP Request

- - ARP Reply

- - PINGv4 Reguest

- PINGv4 Reply

- NDP (NS)

o NDP (NA)

o PINGv6 Request

- PINGvE Reply
Bit Errors | I L
Bit Errors (Rate) [ e
Pattern Sync 1

MDIO

Clock

Errored Frame (%)

Transceiver

[=Ri=Ri=Ri=1=2=2i=2 =R =2[=]

=R =R l=Nil=A =2 =2 =2 =R =R [=Rl=Rl=Ri=2=]

=R i=Ri=Ril=2=2 =2 =2 =R (=0]=]

(=0 =R =0 {=1{=2[=2{=2[=2[=R{=R[=R[=0 =R [=N =2 [=]
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40/100GbE Testing

1 GARP/NS Packet Send/Reply

GARP packets for IPv4 and NS/NA packets for IPv6 in the set
streams up to 16 can be configured, sent and replied.

stem Menu

40GbE

© Test Frames| Distribution| @ All Lanes| ® Individual|¢ Opt | Chart | Capture © Protocoll Settings oebe

© ARP/ICMP |0 Ping|

GARP/NS Send Mode = Single
Source MAC Address Source IP Address ARP/ Ping GARP/

NA Reply NS

1 Ethernet + IPv4 00-00-00-00-00-01 192168.01] ©On| ©On|  Qn

2 Ethernet + IPv4 00-00-00-00-00-02 19216802 ©On| ©On|  On
3 Ethernet + IPv4 00-00-00-00-00-03 192.168.0.3 On On On
4 Ethernet + IPv4 00-00-00-00-00-04 192.168.04] ©On| _©On| _ On

5 Ethernet + IPv4 00-00-00-00-00-05 19216805 ©On| ©On|  On
8 Ethernet + IPv4 00-00-00-00-00-06 192168.06] ©On| ©On|  On
7 Ethernet + IPv4 00-00-00-00—-00-07 19216807 On On On
8 Ethernet + IPv4 00-00-00-00-00-08 19216808 ©On| _©On| _ On
9 Ethernet + IPv4 00-00-00-00-00-09 19216808 ©On| ©On|  On
10 Ethernet + IPv4 00-00-00-00-00-0A 192168010 ©On| ©On|  On
1 Ethernet + IPv4 00-00-00-00-00-0B 192.168.0.11 On On On
12 Ethernet + IPv4 00-00-00-00-00-0C 182.168012] ©On| ©On| _ On
13 Ethernet + IPv4 00-00-00-00-00-0D 192.168.013] On| ©On|  On
14 Ethernet + IPv4 00-00-00-00-00—0F 192.168.014] ©On| ©On|  On
15 Ethernet + IPv4 00-00-00-00-00—-0F 192.168.0.15 On On On

16 Ethernet + IPv4 00-00-00-00-00-10 192.168016] _©On| _On| _ On

Transceiver
Service
Disruption
Discover What's Possible™ Slide 11
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40/100GbE Testing

 Ping for 40G/100G

Ping, the first connectivity check on layer 3, is available for
40G/100G. Packet size can be swept on performing ping to
find maximum responding size.

A1 MDI260A

© System Menu W Counter Capture Ok

> L] >

i 40GBE

o Test Frames | Distribution| @ All Lanes | ® Individual | ® Opt | Chart | Gapture ® Protocol
&A1y 7 Plus-
L 4
[ S | Ping Test
ey [N
._S.t:._-_" ‘IP‘M)# - Em n - . Send Count - ‘
ettings -ance
IP Mode VLAN Packet Size ! B4 to 1518 DA step

Packet Size Mhgrement 64 to 1,518 (step 1), count 1,455 TPID thex)
Source MAC Address 00%(1*00*00*00*01
Source IP Address  IEPRILNY

Target MAC Address | MAC Address

...

Source

1,433

1
000000 = ‘000001 Copy/Paste from..
IP Address  [192 | 168 | [0 0

Target IP Address

Ping... . Reply From
1| @ 192 168.0.100 65 255 Target
2 192.168.0.100 66 259 MAC Address | = ‘ ! Copy/Paste from
Rx ARP(Rephy} / 11 H 192 168.0.100 67 255
NDP(NAY
: 4 192 168.0.100 68 255 P Address 182 185 [0 0
Tx Ping Request 33 a 192.168.0.100 69 295 . .
Rx Ping Reply 33 [ 192 168.0.100 70 255
<10 W \192.168.0.100 71 255 VLAN
<10 B 192 168.0.100 72 255
<10 B 192 768.0.100 73 255 WLAN Stack TPID (hexd PGP WID Copy/Paste from
I 10 192,168, 00 74| 255 Outer? ‘ ‘
1 192.168.0.1 75 255
12 192 168.0.100 76 255 (nner ‘ ‘
13 192.168.0.100 a7 255
14 192 168.0.100 73| 255 .
15 192.168.0.100 78] \_255 petal
. o N Timeout 0 s Pavload Type 0/1 hit
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40/100GbE Testin

J Zoom in counter

o Test Frames| Distribution|® All Lanes|® Individual @ Opt Chart }Captureb Protocol|

Counter Elapsed Time 00:02:34
Chart Counter}
[ curent | [[Accumulated | pe. oo

Tx Test Frame #0 (frame) — Accumulated

94,230,435

Rx Test Frame #0 (frame) — Accumulated

94,230,435
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OTU3/0OTU4 Testing

(J OTN GFEC decode function

Now, MD1260A supports GFEC, ITU-T G.709 RS(255, 239),
decode function on the receiver side.

Port/Glock

Port

|
Clock

QK
Mzde Fragusncy Offset 0

PRm

Apgaly
Payload Offset 0 - Cm 151793483

CnD 27864
OTH OH CTH OTH o .
T« + Cverwrite Lt Errar + Shew . ETiSEENEr ’ Rix
ouT Clock Source [ Internal l
OTH Tr .
— ‘_ ANSCEIFET ‘ Tx

Tx Reference Clock Qutput 1/64

GFE(i E-nc:de- s 10 MHz Qutput [ Internal 10 MHz ]
uB ny
¢ GFEC Decode P
o P E R -

* GFEC decode is not supported on OTU4 + 100GbE mapping.
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PCS Layer Testing

4 Error Insertion Timing Enhancement

MD1260A supports various error insertion timing on the PCS
errors. Alternate, Rate and All are added.

Counter A MDI1260A

Stream ErrarfAlarm Ins L

Top Menu

gwml PCS Error Timing X

(Unit 05)

. 100GbE
o Test Frames | Distribution| e All Lanes ¢ Individual \f Opt | Ghart | Capture|© Protocol| Settings
Counter Elapsed Time 00:00:35

PCS Error

Pattern Invalid Sync Header (00)
Timing { Rate l 1.00 IEfs l

Single

e

Cancel

Burst

Lans
B [ ] (e

°

°

°

°

°

°

°

° .‘

© l Lane 5 l l Tooe l l e l [ =N 4 Alternat_e 4
° 11 \

e l Lane 10 I l i I l Lane 12 I [ = 1]

° 11

° 11|

[ l Lane 15 I l Lans 16 I l Lane 17 I ﬂane18 | [Leneto | =1

° 1] 4| Rate e
: ’ .
° S

© =Th

@19] oo 0.00E-7] 0.00E-8| 0.00E-3| 000E-5] 0O00E-8] 0.00E-11

e18]  oof 0.00E—7| 0.00E8] 000E-3] 000E5| 000E-8| 0.00E-11
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PCS Layer Testing

(J PCS Test Result in “Rate” added

A MD1L

Error/Alarm 90 Top Menu

100GhE )

°T sil-iamusb'stu'bﬂt'p = All Lanes ® Individual -~ Opt |Chart | Capture| © Protocol Settings UL
P W ignment Status [ Gounter Elapsed Time  00:00:33 e
Fish BER 7 2579
g ’E % § § _é‘ ’@ ot Invalid Sync Header Invalid Algn Marker BIP Error
~ 0 4 4 &5 =~ Lane Mapping
t F sl d §
£ E L S| 25| =
g ® g g g E @ Total {Accumulated} Total (Accumulated) Total (Accumulated)
gE] £=24° ¢ Relative Skew
) e
0? < g Current/Accumulated /—‘
Error/Alarm
4l 0] 00 fjo|e|e| 0 0.0 1.01E-6 1.00E-6 0.00E-3 0.00E-5 0.00E-9 0.00E-11
i 1 - Rle|e|e| 1 0.0 0.00E-7 0.00E-9 0.00E-3 0.00E-5 0.00E-9 0.00E-11
2 - o\ oo 2 128 0.00E-7 0.00E-9 0.00E-3 0.00E-5 0.00E-9 0.00E-11
£ 3 -l Ele|e|e| 3] 128 0.00E-7 0.00E-9 0.00E-3 0.00E-5 0.00E-9 0.00E-11
el 4 - glo o9 4 0.0 0.00E-7 0.00E-9 0.00E-3 0.00E-5 0.00E-8 0.00E-11
3 B 2] sBEEAE 0.0 0.00E-7 0.00E-9 0.00E-3 0.00E-5 0.00E-9 0.00E-11 Port
i 6 - @ @05 128 0.00E-7 0.00E-9 0.00E-3 0.00E-5 0.00E-8 0.00E-11
7 -l Ele|e|e] 7] 128 0.00E-7 0.00E-9 0.00E-3 0.00E-5 0.00E-8 0.00E-11
il 8 - e | @0 g 128 0.00E-7 0.00E-9 0.00E-3 0.00E-5 0.00E-8 0.00E-11
el 9 - e |e|e| o] 128 0.00E-7 0.00E-9 0.00E-3 0.00E-5 0.00E-9 0.00E-11
10 §1v] - hje o010 0.0 0.00E-7 0.00E-9 0.00E-3 0.00E-5 0.00E-9 0.00E-11
11 ikl - e et 0.0 0.00E-7 0.00E-9 0.00E-3 0.00E-5 0.00E-9 0.00E-11
12 - 12 R AR 0.0 0.00E-7 0.00E-9 0.00E-3 0.00E-5 0.00E-8 0.00E-11
gkl 13 -Bl R e[e[e|i2 0.0 0.00E-7 0.00E-9 0.00E-3 0.00E-5 0.00E-9 0.00E-11
iEy14 - Lo 9014 128 0.00E-7 0.00E-9 0.00E-3 0.00E-5 0.00E-8 0.00E-11
15 jH] -l [ e|e|e|is] 128 0.00E-7 0.00E-9 0.00E-3 0.00E-5 0.00E-8 0.00E-11 Service
16 i - e |@|e17] 128 0.00E-7 0.00E-9 0.00E-3 0.00E-5 0.00E-8 0.00E-11 Disruption
17 i -l [l e|e|elis] 128 0.00E-7 0.00E-9 0.00E-3 0.00E-5 0.00E-8 0.00E-11 \
k18 - 18 A L] 0.0 0.00E-7 0.00E-9 0.00E-3 0.00E-5 0.00E-9 0.00E-11
19 ] -EEele(e|is 0.0 0.00E-7 0.00E-9 0.00E-3 0.00E-5 0.00E-9 0.00E-11
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Simple and Easy-to-Use Operation
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Simple and Easy-to-Use

dGUI (Main screen - Ethernet statistics)

The MD1260A GUI is easy to read and use. The main screen shows
statistics, and large buttons on the right side are for settings.

100GbE

= Test Frames | Distribution ° Al Lanes‘O Individual| - CFP | Chart | Capture Settings
GCounter Elapsed Time 00:11:11 T
Transmit Duration  0:09:15.098 910 100
Gau &(E&ent)
&Tx Rate (S‘h Lage-Marping
L
Olfeels S Relative Skew
Freguency (Hz) 103.125,000,000 103.125,000,000
Difference (ppm) 0.0 0.0
0 0 0 983,040 N a Error/Alarm
0 0 0 0
Error Signals 0 1,072 616 L
Errored Bytes 0 16,792 L Counter/Capture
Good Bytes 1,605,163,920,932 1,605,150,398,51 Rx Rate (%)
FCS Errors 0 0 0 2
Fragments 0 0 0 lﬂ Port
Oversize & FCS Errors 0 0 0
Undersize 0 0 0
Oversize (>1,518) 0 0 0 MDIO
Good Frames 1,356,389 2,028,977,001 1,356,386 2,028,959.811 -
Rate (bit/s} 8,978,910,240 8,578,889,640 n
Rate (%) 87950 87959 Clock
Errored Frame (%) W
Pause Frame 0
Trigger Condition 1,356,386 2,028,959 861 " n !
Bit Errors (bity | el AN s - lEansceiven
Bit Error Rate | st s
Pattern Sync Loss (s) [N ot A
Traffic meters

s St
L ¥ J
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dGUI (Main screen — statistics by lane)

Underst
iTime  fPOM_|
L____________1

100GbE

> Test Frames| Distribution| = All Lanes ® Individual

Ins Skew {ns)
Physical Lane
Skew Stability

Relative Skew (ns)

Total {Accumulated?

- GFP| Chart | Capt

Counter Elapsec

| =

Alignment Status ﬂ Hi—BER u Invalid Block Count 1.125.399.906.842.624|

Invalid Sync Header

valid Algn Marker

Total {(Accumulated)

CurrentfAccumulated

1

Settings

naieator

and status

S

BIP Error

Total {Accumulated)

Lane Mapping

Relative Skew

Error/Alarm

13
53
- i
s £
£ 3
g5
& <
1] o095 92 5|281,474,976,7110,6 1| 562.949, 1| B44.424, 1
1 MNolo|e| g o2g[7233006904563 1| 72.6205 1| 729020 1
2 HNololel| 7 9 7|144.396.663.0625 1| 124,678 1| 144,950, 1 Gounter/Capture
3 M o|o|e| g 2g|216454.2570004 1| 216.735. N R 1
4 Mo |90 9 2 | 288511.851.128.4 1| 288.793. 1| 289.074, 1
5 o |o|ml10] 3.0|360569.445166.3 1| 360,850, 1] 361132, 1 Port
6 s EIEICIE 21| 432.627.039.204 2 1| #32.908. 1| #3180, 1
7 Holo|elie 3 o | 504.684.633.242 2 1| 504.966. 1| s05.247, 1
8 1O | O O(13 3.3| 576.742.227,280.1 1| 577.023. 1| 577.305, 1 MDIO
o |o|el14] 3a4|c487998213180 1| 649081 1[ 649.362. 1
Tl o|o|e[i5] 3.4[1153202979583 1| 115348 1] 115376 1
Bl o || e[1g] s10.0[1.225.260573621. 1| 1.22554 1[ 122582 1 Clock
i o o|e17]| g19.1[1.297.318.167.659. 1| 1.207.59 1| 1.20788 1
'l o || o[18] s10.2[1.369.375761.697. 1| 1.369.65 1| 1.369.03 1
Pl @ | ©|©|19|>819.2(1.441,433,355.735. 1| 14011 1| 1.441.99 1 Transceiver
W o|o|eoo0] 00o[513.490949773 1| 151377 1[ 151408 1
16 IR 0.1[1.585.548 543811, 1| 1585.83 1] 158611 1
Bl olololee 0.2 [1.657.606.137.849, 1| 1.657.88 1| 1.658.16 1
Ylo|o|oloal oa.729.663731.886 1] 1.729.04 1[ 173022 1
T o|oe|elza] 04[1801.72132502 1| 1.802.00 1[ 1.802.28 1
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40/100GDE lesting E—
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40/100GDbE Testing

J Ethernet Tests

General Ethernet/IP frame tests are supported. It supports the
unique function for 40/100GbE skew adjustment evaluation
between lanes in addition to basic Ethernet measurements, such
as Throughput, Frame Loss, latency, RFC2544, Service
disruption time measurement, BER and Statistics.

Test ltems " A000GDE Frame
4 € Skew Generation and Monitoring @ Statistics A
€ PCS Layer Tests 4 BER
€ Throughput € RFC2544
€ Frame Loss ® Service
\_ ®Latency disruption time

Discover What's Possible™ Slide 21 /l n ri tsu
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40/100GDbE Testing

1 Tolerance Tests

Generates worst-case condition to support equipment tolerance
tests.

40/100GbE Frame
Test parameters

KOSkew margin (819.2 ns max.)

€®Load generation exceeding full wire rate
®Frame length (60 to 32,700 bytes)

&®Clock tolerance tests (120 ppm)*
K ( p p ) j * at CAUI/XLAUI
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40/100GDbE Testing

O Multi-Flow

Up to 16 flows can be generated at random while saving traffic
levels.

Stream 5 MName ‘Teat Stream Auto

Control Unit Rate (%) Total: 87 558586221 % Type Random
Control I Header 1
S B EF e
™ Traffic Control
Test Pattern PEBS31 Test Frame Enahle/Disahle... l l Floe ID. l ra I C O n ro
Burst = — o
Size (hyte) Rate (%) Marne Error | FID Enable/I Blumber of Frames feti

64-1518 3.000 Teat Stream? -

64-1518 5.000 Teat Stream3 - FCS Error Ins..

64-1518 7.000 Teat Stream3 -

Stream 5 Mame ‘Teat Streamd

Contral Header | I H ead er

Source MAC Address 000000 - 000000
Destination MAG Address (000000 - |0000c0

.
o

,’ “ TPID  Priority VD

Copy/Paste to.. o vLAN(Outer‘)“E ’7 P
. IE ’— ’_ ’_

Source Address Destination Address
P :! o2 [fe8 | [o 1 oz [68 [0 i
4
’. * Tos |90 Protocol |17
“as?
Header 00 00 00 00 OO0 OO0 OO0 OO0 00 00 00 00 08 00 45 00
Pattern 00 ZE 00 00 40 00 40 11 &AF éc cO a8 00 01 cO A8
0a 01 Import

Open Folder

G4-1518 10.00 Teat Strea -
§4-15148 12.00 Teat Streamd -
G4-1518 15.00 Teat Streamb -

64-1518 17.00 Teat S
64-1518 1000 Anvits N ame
64-1518 8,000 Anrits

[ IR e m n R P R R = e ]
Luw R m R B R ) L = T

Control/Header...

howve to..

III 0')I
o
0]
5]
o
5]
3

OO0O000O0FFEEREREERES
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40/100GbE Testing

4 Capture
Supports Ethernet frame capture
Captured data including frame gap is summarized and displayed in
detail. Captured data are decoded and displayed by Wireshark™
~on the MD1260A GUI.

© 100GbE
° Test Frames| Distribution | All Lanes|
Mo, ‘T\me (us)| Type ‘ Size | Summary | Error | __J Triggered (Mo, 2)
1 0.000 Malfo rmed 668688 |- -
2% 0.551 | Frame 461 D0—-00-00—-00—-00-00 to 00-00—-00-00-00-00 = F r am e g ap C ap t u re
3 0.036 Gap 15419 - - .
‘l .‘ lllllll qlm Fﬁm lllllllll m'@m‘&@mﬂ'@g (s OGMS'GG@'OG lllllllllllllllllllll ‘ i RN
s 0,088 Ga 15421 - = : Q
E 233 w 562 | 00—00-00—-00—-00-00 to 00-00-00—-00-00—-00 =
7 0.044 Gap 15422 - - @
8 1.233 Frame 966 00-00-00-00-00-00 to 00-00-00-00-00-00 - :
B 0077 Gap 15426 - = Bispla
10 1.234 Malfarmed 564 - - =] !
I RHD | Decode | !
L0 L1 L2 L3 G LIEE Lo L1 L2 L3 L4 L5 L& L7 milEEslsEy DA FLHEEF _:_J
aofaln 08 00 0 ] ) ) i
009azo | DY sBEN ..
ao09azn popopopDDDD DDDDDDDD . . ‘
002240 ERESEE AL 0 o DODDLDDDD DDDDLDDD . \
009450 o @CDDDDDDD DDDDDDDD [ ]
a09aen
009470 ap Size Counter

00gas0
00ga90 g
009aA0 [
O0%AEBO
00gaco
00gAaDp0
O0ZAED EE F!
O09A4FO B 34

[nlui=}={u]u] E4 1E Si

Discover Whats P055|bl4 '
—I Trlgger setting

| Call for Wireshark I

lo 24000

013000

step

Trigger Condition
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40/100GbE Testing

 Service Disruption Time Measurements (SDT)

Measurement of the total time when no frames are received (period

of packet loss) is supported. For example, SDT occurs when route
switching occurs due to a fiber break.

Fesults
Unit 1 => 1 (Flow 0)|
Elapsed Time Q0001 2 502
Left Time Q00000000
Tx Frames 1,260,355 222
Rx Frames 1260385 282
Tx — Rx 0
Service Disruption Time 00:00:00.000
Discover What's Possible™ Slide 25 /lnrltsu
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40/100GDbE Testing

 Supported Protocols
Ethernet, MPLS-TP, PBB, VLAN, MPLS, IPv4, IPv6

Encapsulated Frame with MPLS-TP

»
»

A

MAC MPLS-TP
DA/SA EtherType Header PBB-Frame FCS
’,—””’ |
_--" |
-7 1
’’’’’ |
B-DA C-DA User Data
/B-sa | BTAG | I-TAG jc-sa |CTAG| TIL (IPv4/IPv6/Data)
/// \:\ \~~~~‘~
e N RREO ID can be incremented
c y oo — 1. MAC DA, SA
B-TAG |3 I-TAG |7 |o | o 2. MPLS Label
pp 2 |BVIP| | 1D (S |2 (B]| 'SP 3. B-DA, B-SA
4. B-VID
5. 1-SID
Discover What's Possible™ Slide 26 /lnritsu
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40/100GbE Testing

 Supported Protocols

MPLS-TP, PBB
MPLS-TP, PBB Network User Network
LER/BEB %
(==
.=
@ LER/BEB
WLSR/BCB
@ I LER: Label Edge Router
) 2C S N 25 Eithone e e
/ LSR/BCB L SR/BCB BCB: Backbone Core Bridge
N

k?%d\/@ *MP126OA
LER/BEB =¥ | criBEB Test Location

e MP1260A supports MPLS or PBB-based network performance tests
e MD1260A tests throughput and latency at both UNI and NNI

Discover What's Possible™ Slide 27 /l n ri tsu
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40/100GbE Testing

 Supported Protocols
Easy-to-use stream configuration

- Frame Format X
-

MPLS-TP w/o CW (1) + PBB (B-Tag) + VLAN() + MPLS(1) PBB (B-TAG)
Stream 1 Nam | S =) Auto’ MPLE-TP | (Upto5 lbeke) | Gontrol Word
A3 ’

Control Header [ PBB (I-TAG) ‘ l | ‘

m_

— |
o YLAN ()

I MPLS-TP |PBB | Ethernet | MPLS | Modifers | Header Pattern| | [ Wo to 2 tags)

Frame Formfit [ MPLS-TP w/o GW (1) + PBB (B-Tag) + VLAN() + MPLS(1) l

MPLS (1)

S N AN b | [ Juesse Frame Format
I ol o e fpoooo0 - 000000 [ et N

; [ pa ] [ by |
| e hex [ 8847 - MPLS Unicast J[ Foes ] ~ \
I MPLS-TP Tags Lsbalthex) Exp T ~\ \ ;
| mot [0 Cre] P (e [* [med S N (oustom Header ] 22705, 0055

N\
I \ \ Recent Used Frame Formats:
N “ ) N [ MPLS-TPw/o Gt (1) + PBE (B-Tap + VLAND) + MPLS() + 1PV |

| N \ | MPLS-TP w/o OW() + PBB (B-Tag) + VLANG) + MPLS@ + IPus_ |

[ wesTPwoow®+PEB BT s viaND £ MRLSD) |

Header Setting MR
N

Stroam 1 tome BP0 1+ PHB -t s WA LS 8 ] Aw -E Stree Pame BECETE o/ GHCD < P68 6-Tog - VAT - RS -8 (] e - E Stream 1 Hame MFLS-TP o CW11)+ PEG (B-Tag + VOANY) < PLECT) + P2 E’ Ans - E
2 i ke =
Control Header ey C Header — ontrol Py
Frame romar [ MASTF wi O 1)+ PEB ETog 2 AN TG ] APLETE o OW 111 #86 ETag s VLA MRS s e ] ¢ = N+ FE8 B-Tag s ML WS B0 ]
WOLS-TP | POE  Errlimet [WPLS |16 | Miars | Maader Pattarn | - L PEE | Ethernet | MPLS PV |Meifers | Huader Pattem - MPLE-TP (P60 [ Emwrase | MPLS | | Mostors | Hooder Puttem E}
it e 5 e K=s) o o o o o o e | | | oo P
oo 0 A 0 P00 (] Dt st [0 [035 0 om0 P o () ET T S R T
s wibinll o ="
Wt [ P (e P (e = E [P L O te ™
— Flow Lated b 0000 s 4 B b
N ——— o e EE:—J e P (] (] (]

Ethernet TAB IPv6 TAB MPLS-TP TAB
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MD1260A-E-L-1



40/100GDbE Testing

d Supported Protoc

ols

Easy-to-use stream configuration

Stream 1 Name, )MPLS—TP w/o GW (1) + PBB (B-Tag) + VLAN() + MPLS(1)

Control Header I

Frame Format | MPLS-TP w/o GW (1) + PBB (B-Tag) + VLAN) + MPLS(1) J

MPLS-TP |pBB |

Destination MAC Address

~
Source MAG Address ~ ~
Tyoe hex | 8847 ~ MPDNUnicast [ Foea ] =
MPLS-TP Tags Label hex) Y il
Tagt 0000 [ ped | P Foed ] Fé—l Ficed |
N

N
S
N

N\
Header Setting "~

L]~ (o]

Modify Type

A Pre

~
~

=

/
/
/
/

\\4
~

Stream Control/Header

e ————————————

Modify Position

MPLS-TP

AT

Tag1 I

Lobel | [ Experimental se ] [ TmetoLive |

PBB
o
R

Ethernet

Stream 1 Name [VPLS-TP w/o OW (1) + PEB (B-Tag) + VLANTIF NPLS(D) + P16 I T
Control Header | / —
/ MPLS
Frame Format [ MPLS-TP w/o GW (1) + PBB (B-Tag) + VLAN1) + MPLS(1) + IPv6 ] [ ] 1 |
label feperimentsl Uney| |ymalions to 0y —
MPLS-TP | PBE | Etharnet | MPLS | 1Pv6 Wiﬁe"a|H£d« Pattern | ot
FhuHWLs—TPDA)  F——— [ TR — | F—rT | 2|
-
=] / —
- —
Fiold 2.0/PLS-TP SA) Off —
L N -
. : -
Field 3 l Incrament. IT Ethernet — Type (16 bita) I I - —
Offset 0 bit Length [1® o bit Value Range hex Pom to [FFFF s(env
dec 0 10 65,535
bin 0000000000000000 to 1111111111111
-
Field 4 Off
— Modifiers

Discover What's Possible™
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40/100GbE Testing

O Multiflow Counter
Up to 16 flows filtered and tested simultaneously and indivrdually
Filters: VLAN ID, MPLS label, MAC/IP address

MP1260A Input

Discover What's Possible™ Slide 30 ‘ /l n ri tsu

MD1260A-E-L-1



40/100GDbE Testing

O Multiflow Counter
Easy flow and filter configuration

100GbE
© Test Frames |Distribution| © All Lanes | © Individual|© Opt | Chart | Capture | Settings
Counter Elapsed Time 00:00:00

No. Flow ID Value Tx Test Frame Rx Test Frame Tx Rate Rx Rate Sequence Error
(Etherne (Mbit/s) (Mbit/s)

t — Type) N\
Current/Accumulated Lane Mapping

(=]

0~ O AN =

W0~ O LA LN = O
W~ AN =D

I
[} (=2 [=1 =2 (=2 {=R =R (=2 =2 (=2 =R (=2 (=R (=2 =2 (=2 =]

===l == =0 =R =2 {=R =2 =0 =R =2 =0 i=2=]

Glock

» Transceiver
| — — —— -

——
I Tx Rate (Gbit/s) RxTate‘ﬁhm) _— e e JIow_ID \iMax Latency
. BEEERY " —

(=1 [=] =R {=2 (=1 [=2 = (=2 (=2 (=2 (=R (=2 =2 =R =2 =2 {=2=]
= [=] =R =2 (=l [=R =2 (=R =R (=2 =R =R =0 =Ri=2 =0 =2=]
(=1 [=] =R =2 (= [=2 (= {=R =2 (=2 =R =2 (=2 =R =2 =2 =2=]
=1 [=] (=R =2 (=l =2 (=2 =0 (=2 [=2 (=R =2 (=0 =2 =2 =0 =]

(=1 [=] (=2 (=R {=2[=R{=2 (=R (=R [=R (=2 (=R (=2 (=R (=2 (=R {=2 (=]
(=1 [=] (=R =2 (=2 [=R{= (=R {=R (=R (=R =2 =2 =R =2 (=R i=2=]

o
=

Type | User Defined ard FlowID |

~ Field l Ethernet - Type (16 bits) I [ Anply I
~ Offeet [0 bt Length 6 bt Cancel
15 8 0
S A W A
~
Select Flow Numbers
S

Discover What's Possible™ Slide 31 n ri tsu
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40/100GbE Testing

O Multiflow Counter
Displays results for up to 16 flows on screen

“Opt [Chart Captwel | 1ndividually displays measured

ID Tx Test Frame Rx Test Frame Sequence Error Latency (us) Rate’ PaC ket LOSS y an d Del ay

o Test Frames}Distributionlﬂ All Lanesl o Individual

Current Maximum i S—

Current/Accumulated
] 21.268503)  236,660,418] 21258503 236 660,360 0 0
il 21.28504]  236,660,418| 21258503] 236,660,360 0 0 0.227 0.240 0.221
P 21.258504)  236,660,418| 21268503) 296 660,360 0 0 0.227 0.240 0.221
k] 21258504] 236,660,418| 212568508) 236 660,360 0 0 0.226 0.240 0.221
Pl 21258503)  236,660,417| 21258504 296 660,360 0 0 0.226 0.240 0.221
| 21258503 236,660,417| 21256504 236 660,360 0 0 0.227 0.240 0.221 ,’
(]| 21258503  936,660,417| 21256504 936 660,360 0 0 0.227 0.240 0.221 , EF Class
7 0 0 0 0 0 0 /
g 0 0 0 0 0 0 ’ AF Class
0 0 0 0 0 0 1
5 o o o o o ' BE Class
0 0 0 0 0 0 !
0 0 0 0 0 0 ,' EF Class
0 0 0 0 0 0 /
0 0 0 0 0 0 ! AF Class
0 0 0 0 0 0 !
;] BE Class

LSP ' P

PW x 1000

Background Traffic
PW#999
- W#100
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40/100GbE Testing

 Multicast Counter
Multicast and broadcast frames counted individually

© Test Frames| Distribution © All Lanes |° Individual|® Opt | Chart | Capture| O p tic al Power
Counter Elapsed Time 00:00:
Tran5r:it DUFBE:‘" 0:00:00.000 000 [b NI/O F F

nnnnnn

© Test Frames| Distribution|® All Lanes|® Individual © Opt |Chart | Capture
Counter Elapsed Time 00:00

g
]

i1}

CurrentfAccumulated

Clock Status
Frequency (Hz)
Difference {ppm}

Relative Skew

{
f

Error Signals

> Errored Bytes
y Good Bytes

FCS Errors

Fragments
b yt eS\ Oversize & FCS Errors

Urlareizz N
Oversize (332,700}
Good Frames
Rate (bit/s)
nate % —

I Broadcast Frames

g
H
4
s
g
2
z
3

&
;

=R === [=RI=R[=R[=R[=]

Errored Frame (%)

I Broadcast Bytes
Multicast Frames
I Multicast Bytes

2% Crrus (Sounid Broadcast Frames

Bit ki rors (Rate)

Pattern Syr.~ Loss {s) Bl"ﬂﬂdﬂﬂ Et Bytes

0
0
0
0
0
0
0
.0000 0.000
)
0

I
I
I
13

Multicast Frames
Multicast Bytes
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OTU3/0OTU4 Testing

J OTN Tests

General testing using OTU3 and OTU4 signals is supported
along with basic OTN measurements, such as errors/alarms and

BER. Mapping
- ‘ TU4 H DDDDDDDDD 100GhE
X_ﬂ"{ aDTU41 H QODU0-0OPUO H m ‘ i
. Y X oons }L,%f,:
Ql X coruss | —foouze oz L 10coE ||
OTU3/0OTU4 frame — — g i
|| emes i
Test ltems
KO PCS Monitor h
@ Errors/Alarms Monitoring and Injection
€ OH Monitor. OH edit and capture
\_® GFEC performance )
Discover What's Possible™ Slide 35 /lnritsu
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OTU3/0OTU4 Testing

d Supported Mapping

MD1260A supports OTN mapping as follows.

OoTuU4 No Frame
MD1260A-002 )
) A
oDU4(L) H oPu4(L) 100GbE
(GMP)
MD1260A-005 PRBS )
<
|ODU4(H) |+ OPU4(H) H ODTUG4 HobTu4.1 H obuo(l) H oPuo(L) GbE
(GMP) (PT=21) (GMP)
MD1260A-006 PRBS )
e \ N
ODTU4.8Hobu2e(L)HoPU2e(L)k—{ 10GbE
GMP
MD1260A-007 ( ) PRBS )
OTuU3 No Frame A
ODU3(L) H oPU3(L) PRBS
MD1260A-004 y
Discover What's Possible™ Slide 36 /lnritsu
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OTU3/0OTU4 Testing

d Summary Screen

The Summary Screen shows the status of all layers (physical
layer to client data layer) at a glance.

Counter Elapsed Time 00:13:40

Clock Status Frequenc
Glock Source Loss Kl Rx Frequency (Hz} 111,809 973 600 [IREE © |
CDR Unlock nRx Frequency Difference {ppm} 0.0
LOF Lane EBILOR o PLM o CRCS Error o 10B Error
OOF © | [fele]x MSIM CRCH Error o FCS Errors

FAS-LLD RRJILA/OLA Inc/Dec Over o

Fragments

Oversize & FCS Errors
Undersize
Oversize 1,518)

CRCS Error ad
PM-BDI Inc/Dec Over e
PM-BIP8
PM-BEI
PLM
Client-AIS

CSF

TCMi—BIAE
TCMi—BDI
TCMi—IAE
TCMi-LTC
TCMi—BIP8
TCMi—BEI

Discover What's Possible™ Slide 37 /l n ri tsu
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OTU3/0OTU4 Testing

] Statistics

Details of errors for each layer in the “Statistics” TAB can be

confirmed after checking the whole status at a summary screen.
l @ LLD HOOTU4|!I @ TCM H © 0DU0 ” 2 GMP HOGFP—THOEthernet

Status

second

Current/Accumulated

0.000000 Counter Elapsed Time 00:
0.000000
o o (e ey o W eas (acies

second

© Ethernet

0.000000

Current/Accumulated

0.000 0.000
0.000000 0.000000 0 0

0.000000| 0.000000 0 0
0.000000 Counter Elapsed Time

Sioms (5o ] [ run ) (< omue] o row ] [como ] e ) GR o comred

0.000000|

Status

[l lnvalid GFP-T Frame Lo

0.000000 Current/Accumulated

second

Current/Accumulated

Superblock GRC
Correctable cHEC
Uncorrectable cHEC
Correctable tHEC
Uncorrectable tHEC
CSF Signal

CSF Sync

Discover What's Possible™ Slide 38 /l n ri tsu

MD1260A-E-L-1



OTU3/0OTU4 Testing

] Statistics - Ethernet

The statistics counter also supports the Ethernet client signal in
OTN frames.

Counter Elapsed Time 00-7

‘ @ LLD H & 0Tu4 H & opu4a H o TCM H 2 aDUD H 9 GMP H ﬂGFP—T‘!
T= R

Current/Accumulated

10B Error

Errored Bytes

Good Bytes

FCS Errors

Fragments

Oversize & FCS Errors

Undersize

Oversize (21,518)

Good Frames

Rate {bit/s)

Rate (%) 0.000

[ ][] ol on T ) fon ) fon i on I | o

== =A== =A==
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OTU3/0OTU4 Testing

] Data Monitor
The monitor function measures some data streams, such as

frame data and TTI. The data display is refreshed every second.

[on J[m J[ e | e [ s | [ orn | [Foowr]
Position | << | < |1 > | >»

1 2 3 4 5 6 7 8 9 100 11 12 13 14 15 16
| o | F6 | F6 | 28 | 25 | 26 ] 8a] 0o ] 0o f 00 f 00| oo ]| oo ] 0o ] 0o | 48

3825 3826 3827 3828 3829 3830 3831 3832 43833 3834 3835 3836 3837 4838 3839 3840

7649 7650 7651 7652 76bd 7694 769D 7696  F6d7 7698 7699 7660 7661 7662 7664 7664

(on) [ [ewn | [ ] (o [_ows | [0

TCM2-TTI

TCM1-TTI

[0]=0 IS="JPH"

0 SAPI --
-= HS="MD1260R

16 DAPI - [0]1=0 IS="JPH"
-= HS="MD1260A

32 U perator ok [

Specific [N

s /inritsu

Discover What's Possible™
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OTU3/0OTU4 Testing

d OTU4 GMP Mapping with GE/10GE/100GE Client Signal

It supports GMP mapping with Ethernet client signal at OTU4 for
GE, 10GE and 100GE client signal types. It also supports all error
and alarm testing at OTU, ODU, GMP, GFP-T and client layer, as
well as a client-signal adjustable clock offset as OTN frame

payload.

Mapping structure

Summary screen

Counter Elapsed Time 00:13:40

‘ oTU4 HDDU4-OPU4| \ 100GhE

oDTUGH |

PM-BEI °

hd
Q0R o
ILASOLA hd

SM-BIAE K
SM-BDI o
SM-IAE ol
sM-BIPS K
SM-BEI e

nc/Dec Over ents
Ze
ndersizs

LoFloM KEJpm-miv M CRCE Error
OOF BEllrre01 EBnc/Dec Over
FAS [ o [T © |

oOM [ o |[SYE=S0 © |

ODU-AIS PLM B

opu-ocl B client-215 X

opu-Lck [EMlcsF B

Discover What's Possible™ Slide 41
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OTU3/0OTU4 Testing

d GMP

The MD1260A monitors dynamic GMP conditions. It supports the
client signal adjustable clock offset, which is the OTN frame
payload. GMP behavior according to client signal speed can be
evaluated.

GMP data monitor
o ] o]

l @ LLD HOOTU4HOODU4H @ TCM

@ oDUo l ! l @ GFP-T l lo Ethernet
R:

l

Current/Accumulated

[ v |
Cm(t): 14528 Stuff Position List

2,618,681 2,618,681
3,015 2,618,681 3,015 2,618,681 +05 <« ¢ | /6 > »>

0 0 0 1 23 46 68 91 114
0 0 0 136] _ 158]  181] 204] 227 249
0 0 Off - =0 =2 - =~ - 272 285 317 340 362 385
0 0 0 408] 430 453]  476| 488] 521

ol 543) 566|599 611 634] 656

o 678] 702|724 747] v70| 792

815 837 860 883 905 928
951 973 996| 1018] 1041 1064
1086| 1108] 1131 1154] 1177 1198
B - . oL 5 1222|  1245] 1267 1200] 1312] 1335
I I 1358  1380] 1403| 1426] 1448 1471

= - = = 1493 1516 1539 1561 1584] 1606

7600 =2

[RR TR

GMP statistics result

e

N - oo | N 1629) 1652 1674 1697 1720] 1742
T 22 S TS 1765| 1787 1810] 1833 1855 1878

- S o - 1901 1923 1946 1968 1991 2014
; . - - - . 2036 2058 2081 2104 2127 2148
cEem T R 2172]  2195| 2217] 2240[ 2262 2285

- ‘ - 2308 2330 2353 2a376| 2398 2421
2443 2466 2489 2511| 2534 2556
2578 2602 2624| 2647] 2670 2682
. i o 2 | . 2715  2737| 2760| 2783| 2805 2828
S e P 2851 2873| 2806| 2818 2941 2964

g500

(R

11400 =2

e

S

13200

camw

“a

16106 [
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OTU3/0OTU4 Testing

4 Errors/Alarms Injection

Various errors and alarms for the selected mapping can be
injected to confirm alarm detection and release conditions.

Stream ErrorfAlarm Ins - Counter

Errors
BIP8 (SM,PM, TCMi),
BEI (SM,PM,TCMi),

1L OH Monitor | Chart FAS, Bit all (Random)
(TCMi: i = 1 to 6)

| - ] > | | 2

Type OTU4 - Error/Alarm Type Z oK Timing: Single, Rate
Aonly Alarms
marm | oTu-loF | Alar OTU: LOF, LOM,
- Cancel SM: TIM, BIAE, BDI, IAE,
Vil ‘ Burst ‘ Eror ODU: AIS, OCI, LCK,
Aarm Bust || PM: TIM, BDI,
& 0o TCMi: BDI, IAE, TIM, LTC, BIAE,
(TCMi:i=1to0 6)
Errors/Alarms Injection screen Timing: All, Alternate, Burst
Discover What's Possible™ Slide 43 /lnritsu
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OTU3/0OTU4 Testing

L OH Manipulation

All OTN OH including TCMi and TTI, FTFL can be monitored and edited.
These are displayed as a multi-frame image and as decoded words.

2 0DTU4.1 ODUO GbE

© Summary| ¢ Statistics Data Monitor

~ Opt |° DeIaybAPS]CapturelChart ]

Settings

s [ [ Fm ] [Crne | [swr ]| [RSTAN]
*
1 2 8 9 10 1 g Lo
44 31 3%0’ JPN I5:CC ’0‘
— dds oo, (=]
MD1260A NS: ICCRUAPC
1 oo | 0o | 0o ] 0o ] 0o | 00| 00 ] 00| 00 | of . 5
PMET TCM/ R 44 31 :32 JPN I5:CC C }
CM | ACT
| L]
20 20 ‘fo MD1260A NS: IGCRUAPC J
00 00 0% o
* *
* o J
0 00 00 ‘e o*
Opezrator ... “‘
Specific 00 00 00 "sagguuns®
il
etault

APS/PCC

RES

e R
&

O e o v [

RES

[ Main TP [] Dummy TP ‘ OH Edit
OH Monitor
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OTU3/0OTU4 Testing

0 OH Capturing (OTN frame, OH and GMP)

OH, OTN Frame and GMP can be captured for 512 OTN frames. Each OH
group (FAS, GCCO0/1/2, TCMi,....) can be displayed as a multi-frame
iImage, making it easy to see the change in OH values.

l OH l l Settings l Layer: OTU4 Trigger: Manual, Top
o kv
OTU4 Frame l < ‘1 l N ]/ 512 rmer | GMP Capture Viewer '2_(_‘
< || e Trigger Position 1 Jump to Trigger I Close l
CRGC Valid/Invalid Status Cm(t? CnD Sum CRC -~
JC1 JG2 JC3 JC1  JC2 JC4/JC5  JCE
E3 00| © o ©  |Cm{t) Unchange 14,528 o] @
E3 00| @ L @ |Cm{t) Unchange 14,528 o @
TCM/ TCME E3 00| © ad 9 |Cm{t) Unchange 14,528 0| ©
TCM ACT E3] oo © | © | © [Cm{t) Unchange 14,528 o ©
E3 00 © o ©  [Cm{t) Unchange 14,528 0 ©
TCMI E3 00| @ o @ |Cm{t) Unchange 14,528 o ©
E3 00| @ L @ |Cm{t) Unchange 14,528 o @
49 AA| © o ©  |Cm{t) Inc 1 14,529 o ©
B6 51| © o 2 [Cm{t) Dec 1 14528 0o ©
E3 00| @ L @ |Cm{t) Unchange 14528 o @
E3 00| @ o 2 |Cm{t) Unchange 14528 o @
E3 00| @ L @ |Cm{t) Unchange 14,528 o] @
E3 00| @ L @  |Cm{) Unchange 14,528 o @
E3 00| @ L @ |Cm{t) Unchange 14528 0o @
E3 [ o @ |Cm{t) Unchange 14,528 0| @
E3 00| © o @ |Cm{t) Unchange 14,528 o ©
E3 00| @ o @ |Cm{t) Unchange 14528 0| @
E3 00| © ad ©  |Cm{t) Unchange 14,528 0| ©
E3 00| © o @  |Cm{t) Unchange 14,528 o] @ |
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OTU3/0OTU4 Testing

1 APS Time Measurements

The Automatic Protection Switch time measurement supports
various trigger settings. The maximum detectable period is 10.0 s
with 0.1-ms resolution.

APS Settings

Start Trigger
Stop Trigger

Error Free Period
Threshold
Count

Current

LOF
LOF
1ms

Tms

Switching Time [yt

Start Trigger Stop Trigger — Aonl
Start Trigger (OTU4) LOF B
ErrarfAlarm
)
Stop Trigger (QTUL % 2 Tirme
Errar F Error Frae
Period Period
Error Fres Period .
Switching Time
1 ms

X

hMax

116.8

Min

116.8

Average

116.8

History 1

116.8

History 2

116.8

History 3

116.8

History 4

116.8

History 3

116.8

Trigger ltems:
Alarms:

LOF, OOF, ODU-AIS, ODU-OCI, ODU-LCK
Errors:

SM-BIP8, PM-BIP8, Any Error
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OTU3/0OTU4 Testing

 Delay Measurements

Delay measurements defined by the latest ITU-T G.709 standards
are supported.

l Settings ] l ‘ l Stop l l ‘ l Gpen Folder

Mode HRepeat Period 1s

Delay Time {us)
TCMI TCh2

1.2 12 1.2 12
1.2 1.2 1.2 1.2
1.2 12 1.2 12
1.2 12 1.2 12
1.2 12 1.2 12
1.2 1.2 1.2 1.2
1.2 12 1.2 12
1.2 12 1.2 12
1.2 12 1.2 12
Delay Time {us) Trigger Count

TCMD Tx Delay Frame 7
1.2 1.2 1.2 Rx Delay Frame (PM) 7
1.2 1.2 1.2 Rx Delay Frame {TCM1) 7
1.2 1.2 1.2 Rx Delay Frame {TCM?) 7
1.2 1.2 1.2 Rx Delay Frame {TCM3) 7
1.2 1.2 1.2 Rx Delay Frame {TCM4) 7
1.2 1.2 1.2 Rx Delay Frame {TCMI) 7
1.2 1.2 1.2 Rx Delay Frame {TCMG) 7
1.2 1.2 1.2
1.2 1.2 1.2

-
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OTU3/0OTU4 Testing

d Through Mode

Three types of through mode are supported at the OTN rate. In the
through mode, the MD1260A can inject errors or alarms and can

manipulate the OTN OH on real network data to evaluate network
behavior while monitoring.

OTU3, OTU4

Transparent mode

TN OH T i) .
T ) Transceiver N
* Cverwrl e Errar Shew Rx
DUT
OT;

™
- o Transcelver |
IE I - -

9

OH overwrite mode

Random A NI NECS SN ey N
o A=t .
| or/_AIarm EEEEE i mer L2l
Injection
Analyzed mode
Random error injection in “through mode” Sl I S e N
can verify DUT FEC capability. o e fe—{ e J
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Various BER Tests
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Various BER Tests

] Packet BER Tests

The MD1260A supports packet-based BER testing. Pure-PRBS
cannot be used for total BER evaluations of a network, routers or
switches. It requires a packet, such as a frame.

===

Packet-based BER
measurements using

Preamhbil FCS IFG PRBssl
8 ntes 4 ytes 12 ntes

Current

Bit Errorz thit) 1]

fizcumulated 1]
Pattern Svnc Loss (&) Current 0.000000
0.o0ooon

Accumulated
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Various BER Tests

J No Frame BER Tests

Frame-less physical layer tests are supported to evaluate
electrical and lambda level performance.

BER Tests

H

a8 SERER
A8RENERDN

No frame

€ Bit Rates @ Test Patterns
5.15625 G x 20 Lane (100GbE, PCSL) PRBS7, PRBS9, PRBS15, PRBS23,
10.3125 G x 10 Lane (100GbE, Physical) PRBS31
10.3125 G x 4 Lane (40GbE)
5.59049 G x 20 Lane (OTU4, Logical)
11.1809 G x 10 Lane (OTU4, Physical)
10.7546 G x 4 Lane (OTU3)
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Various BER Tests

J Lambda BER Tests

Both lambda layer testing and BER tests at the physical and
virtual lane are supported, displaying BER results (count, rate)
and pattern sync loss for each lambda.

No frame OTN and Ethernet
Results Results
Elapsed Time ——:—:—— Pattern Sync Loss (s)lBit Error Count|Bit Error Rate| Elapsed Time 00:00:34 Invalid Sync Header|lnva|id Align MarkerlBIP Error|
Current | Current
Lambda 1 (01234 | = ———————— | | Lambda 1 €0,1,2,3,4) Virtual Lane Mapping X
Lambda 2 656789 | = ————— Lambda 2 (5.,6,7,89) Lambda 1
Lambda 3 (10,11,12,1314 = ———— Lambda 3 (10,11,12,13,14) 0 OK
Lambda 4 (15,16,17,1819),  ———— Lambda 4 (15,16,17,18,19) ” 1
2
Accumulated | Accumulated LaneNo — 3 Cancel
Lambda 101234 | = - Lambda 1 (0,1,2,3,4) *
Lambda 2 (66,789 | = ————— Lambda 2 (5,6,7,89) Lambda 2 o
Lambda 3 (10,11,12,13,19| = -——— | | Lambda 3 (10,11,12,13,14) o> 5 -
11,1213, 6
Lambda 4 (15,16,17,1819), = -——————— Lambda 4 (15,16,17,18,19) / 7
<< 8

\

/ Lambda 3

Choose “Lambda Group” from here. >
Group members change with each N N
connection. —
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PCS Layer Testing

 Monitoring Status by Each Lane

The MD1260A can monitor the status of each lane, including BIP
error, skew, skew stability, marker map, etc. The status of these

parameters can be s

een

>
100GbE
° Individual
Elapsed Time 00:00:10
3 £ T‘:; ¢ Invalid Sync Header ® Invalid Alignment Marker BIP Error
N
£z 5 : ¢ Total Total Total
o=k 8 =
& E 5 ﬁ 123,456,789,012,345,678 123,456,789,012,345,678 123,456,789,012,345,678
A e R [ ——
< Current | Accumulate Current / Accumulate Current
3o s] o] 123, 1 1 0 13 1
1R EIRET 3 10 4 1o 0
HelBlE] 2/630 57 12 32 9g] ® 0
B HERE 231 213 75 24| © 0
oled 4270 8,624 7,636 7837 6,165 © 0
sEEEEr 6,192 98,018 26,012 35612 © 0
s EEEIRER 485,187 497,357 855,036 510527 B 17,273
HEEEE: 750,782 321,615 9,180,339 6,463.179] © 0
ol o] g 734 36,708,523 59,362,108 4,846,795 81,023,698 @ 0
UEoe] o[178 664,145 504 802,225 440 894,314,686 635,959,154] @ 0
i (o[f# 10/ 200] 2059004224 ©9223358312] 9242049053 9516973754 © 0
i o@[011]/725.] £0373,110,063] 51.111,396,123] 48831,573.874] 40,849 504,664 © 0
(HF016]12] 560 521,297,181,.258] 660,051,503 452] 689,053,364,331) 485,379,628 139 © 0
k] 1@ 1313 26.5] 4,186,523,589,30 8,995,537 535,287| 3,780,526,120,63 8,960,197,401 233| L1 0
il & |30 ]14] 129,/ 3,923,376,067,54] 76,903,808 931 82| 42,205,359 018 4] 23,916,671,308,68 © 0
L0101 0 15] 127 992,076,539 434, 715,827,148 407 6| 746,627,881,191,| 198,823,006 230,6) © 0
{0 o1 | @[3 16] 338 1,605.102,890,28] 8.941.191,101,912] 6,960,748 538,84] 4,376 598 662,033 © 0
il o3 51]17] 343 ] 4.648,350,412,02[ 99,496,107,891,42] 34,107 988,374 3] 68,995 434,846 20 © 0
(L32[ ©18] 117./ 58,896 955 ,801,1] 742,725,862,180 8] 629,418,755 648, 759.061,457,356 4| © 0
i o {e[1310] 8.1[1,013.282 984,49(7 815,451,798 960] 5,099,961 ,813 53] 321,787,679.567,9] © 0

100GbE
Settings
Test Pattern

Error/Alarm

Counter

Port
MDIC

Clock

Transceiver
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PCS Layer Testing

d Lane Mapping Edit

The mapping of the alignment marker at the transmit side can be
set to any combination for evaluating the re-alignment
performance of the alignment marker at the receiver side.

i 100GbE

> Test Frames | Distribution| = All Lanes ° Individual " CFP | Chart | Capture| Settings

e T Counter Elapsed Time 00:12-31 R
Lane Mapping [ XL RER [EJ invalid Block Count [ A R LT 122834, "fasssssssmsmnns
Tl PCS Lane Folly PGS Lane Blinvalid Algn Marker = BIP Error : :
s s
harkar Marker . Lane Mapping [ ]
L]
- - . a?
id
2 1 Total {Accumulated) Total {(Accumulated) X
: : Relative Shew
Current/Accumulated
= = 0 LG o o 0
*
3 13 ‘ 0 89 0 ‘2‘ 0 10 Gounter/Capture
. ; Rotation 0 0 0 0 0 0
1] 1] 0 be 0 0 0 Port
5 £ - 0 - fo 14
*
*
= = 0 ol«*” o 0 0 0 MDIO
6 ‘e o 1o 2o iz
; ; 0 R 0 0 0 0
: : ot . 0
° e F dit | ment mark
Lot ] or editing alignment marker 0 _
: 0 Transceiver
apping o
0
. 0 0 0 0 0 0
olm[e| 3] oo 0 0 0 0 0 0
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PCS Layer Testing

U Skew Generation and Monitoring

Both skew generation and monitoring are supported. The skew
can be set at multiple lanes at the transmit side.

Base Position
Alignment Marker

[ |
©
Lare 1| [] K | T

Lane M | | | | |

100GHE
= Test Frames| Distribution| = All Lanes  Individual|> GFP| Chart | Capture| Settings

Counter Elapsed Time
of

BIP Error

100 G:
Tx Lane: O to 819.2 ns
(193.94 ps step)

Physical Lane: 0 to 819.2 ns
(96.97 ps step)

...

40 G:
0to 819.2ns
(96.97 ps step)

Skew generation setting
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Unique Features

d Evaluation using 10 Lane Extender
The external electrical I/F output (CAUI/XLAUI) supports
standalone CFP tests and fault isolation between the CFP and
transmission equipment. Moreover, this extender can evaluate

devices and modules under development with CAUI and XLAUI
Interfaces.

J1502A SMP-SMA Cable,
DUT J1503A SMP-SMP Cable or
J1540A SMP-GPPO Cable

Optical/Electrical Loop back

Test Board

MZ1223C 10 Lane Extender
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Unique Features

Top side { T@Eg?”

IPHYEO]

{1 etk
A
Bottom side a‘i.‘ i

SMP type connector X486
Line— 12 11 10| 9 8 7 6 5 4 3 2 1

Top side | RefCLK Tx [ Tx | Tx | Tx [ Tx| Rx | Rx | Rx [ Rx [ Rx | Rx
P 9p 7p | 5p | 3p |1p | 10p [ 8p [ 6p | 4p | 2p | Op

RefCLK Tx [ Tx | Tx | Tx [ Tx| Rx | Rx | Rx [ Rx [ Rx | Rx

n 9n 7n | 5n [ 3n [1n | 10n | 8n | 6n [ 4n | 2n [ On

Bottom Tx Tx | Tx [ Tx | Tx | Tx | Rx | Rx | Rx [ Rx | Rx
side 10p | 8p | 6p |4p [2p | Op [ 9 | 7P | S5p | 3p | 1p
Tx Tx | Tx [ Tx | Tx| Tx | Rx | Rx | Rx | Rx | Rx

10n | 8n | 6n | 4n [2n | On | 9n | 7n | 5n | 3n | 1n

Notes:

1. Each I/O of Tx10p, Tx10n, Rx10p, and Rx10n is not connected
with MD1260A when MZ1223C is installed in MD1260A.

2. Tx/Rx indicates transmission signal/reception signal. p/n
indicates Positive/Negative sides for a differential interface.

3. Use J1502A, J1503A or J1540A when connecting to the DUT. If
the cables other than J1502A, J1503A or J1540A are used, the
required performance may not be obtained.

Cable selection:

Example: (10 Lanes) x (Tx and Rx) x (Differential) + (Ref Clock) x
(Differential)

10x2x2+1x2=42pcs

MZ1223C
10 Lane Extender
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Unique Features

4 100 G LH Evaluation Adapter

This adapter is used instead of a 100G LH DWDM transmission
module to connect 100 G transmission equipment. It evaluates
100G transmission equipment at the OTU4 level without a 100G
LH DWDM transmission module. It has the 168-pin connector
standardized by OIF MSA.

10 Lanes Extender

Adapter for \ . —
100G LH module | ge—

==

p3
4

Coaxial Cable

W - z &
0 = S a e - 2

*: 100G LH evaluation adapter is a custom-made product.

Customer’s DUT
(100G transmission equipment)
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Unique Features

d Through Mode

Three types of through mode are supported at the OTN rate. In the
through mode, the MD1260A can inject errors or alarms and can

manipulate the OTN OH on real network data to evaluate network
behavior while monitoring.

OTuU3, OTU4
Random /

Transparent mode

TN OH T i) .
T, . Transcelver e
* Cverwrl e Errar Shew Rx
DUT
OT;

™
- o Transcelver |
Fx Function | Deskew Bl ik

73

OH overwrite mode

Fo S X S p— Y
Error/Alarm I‘L—' - -
e X e ] T
Injection
Analyzed mode
Random error injection in “through mode” Sl I el N By B
can verify DUT FEC capability. e PO ML P py M N
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Unique Features

d MDIO Analysis

The MD1260A supports two types of MDIO access in the CFP
module: by access, and by script type. Script-type access saves
many steps to set or monitor to/from MDIO.

NVR1| NVR2 | Module FAWS [N Lane FAWS | Host Lane FAWS | voio) |
Field Name Lane 1 | Lane I Hardware Pin‘ Host Lane Network Lane (Tx) ‘ Network Lane (Rx)‘

NETWORK LANE ALARM AND WARNING H ar d W ar e

Bias High Alarm

TX PRBS Generator  Tx Rate Select(10G Lane Rate)

aff +| |Ethemet(i031G) ~| Apply

Bias High Warning

pin access

Bias Low Warning

Bias Low Alarm

TX Power High Alarm

| TX MCLK Control Tx Ref CLK Cancel

N\

0

0

0

0

O po) po)
TX Power High Warning 0 0 U} U}
TX Power Low Warning 0 0 0 0 /8 of Network  v| |REFCLK1/64 v
TX Power Low Alarm o] 0 0 0
o e ; . 0 0 ~ TX Reset ¥ TXFIFO Auto Reset I~ TX FIFO Reset
Laser Temp Low Warning 0 0 U} U}
Laser Temp Low Alarm o] 0 0 0 W T Decskew Enable
RX Power High Alarm A& 0 0 0 0
RX Power High Warning \ 0 0 0 0 Individual Network Lane TX_DIS Control
RX Power Low Warning \ 1 1 1

1 1 1

RX Power Low Alarm [~ Lane 0 [~ Lane 1 I~ Lage 2 [~ Lane 3 r
NETWORK LANE FAULT AND STATUS

Lane TEC Fault

7

Lane Wavelength Unlocked Fault ‘ = = =

Lane APD Power Supply Fault

t:::ztng CFP |ntel’na| \] Lambda |ane
o Alarm/Warning are individual TX_DIS
s=misse | decoded here. ] switch
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Unique Features

d Adapter for QSFP+

The Anritsu MD1260A measurement solution supports both
optical and CFP modules. An adapter mounts the QFSP+ for
insertion into the MD1260A CFP slot.

- ‘}iﬁ; b ' \

QSFP+ MZ1225A
Adapter for QSFP+
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Unique Features

 Operation Log Function

This is a powerful support tool for developing remote-control
software. Operations using the MD1260A GUI are converted to
remote commands automatically, saving development time.

It eliminates the need to find required commands one-by-one.

*** Operation Log Start

:UENTry:ID 1

“** Test Pattern Setting

:SOURce:STReam:HEADer:ETHer:SA

#H0123456789AB

:SOURce:STReam:HEADer:ETHer: TYPE #H1234 /

:30URce:STReam:ERRor: TYPE FCS ~
HD :SOURce:STReam:FSIZe:TYPE FIXED \' R
:S0URce:STReam:FSIZe:WVALue 60

Convert into :30URce:STReam:FSIZe:RANGe 60,16376

Operation on MD1260A *** Operation Log End

Remote commands list

Discover What's Possible™ Slide 64 /I n ri tsu

MD1260A-E-L-1



Unique Features

J Rack Mount Kit for Production Line

Two types of rack-mount kits are supported. The slide-out type is
convenient when changing fibers or CFP modules on a
production line.

*. Rack mount kit is a custom-made product.
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Unique Features

J Lambda BER Tests

Both lambda layer testing and BER tests at the physical and
virtual lane are supported, displaying BER results (count, rate)
and pattern sync loss for each lambda.

No frame OTN and Ethernet
Results Results
Elapsed Time ——:—:—— Pattern Sync Loss (s)lBit Error Count|Bit Error Rate| Elapsed Time 00:00:34 Invalid Sync Header|lnva|id Align MarkerlBIP Error|
Current | Current
Lambda 1 (01234 | = ———————— | | Lambda 1 €0,1,2,3,4) Virtual Lane Mapping X
Lambda 2 656789 | = ————— Lambda 2 (5.,6,7,89) Lambda 1
Lambda 3 (10,11,12,1314 = ———— Lambda 3 (10,11,12,13,14) 0 OK
Lambda 4 (15,16,17,1819),  ———— Lambda 4 (15,16,17,18,19) ” 1
2
Accumulated | Accumulated LaneNo — 3 Cancel
Lambda 101234 | = - Lambda 1 (0,1,2,3,4) *
Lambda 2 (66,789 | = ————— Lambda 2 (5,6,7,89) Lambda 2 o
Lambda 3 (10,11,12,13,19| = -——— | | Lambda 3 (10,11,12,13,14) o> 5 -
11,1213, 6
Lambda 4 (15,16,17,1819), = -——————— Lambda 4 (15,16,17,18,19) / 7
<< 8

\

/ Lambda 3

Choose “Lambda Group” here. - | o

Group members change with each -

connection.
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Unique Features

d MDIO Analysis

The MD1260A supports two types of MDIO access in the CFP
module: by access, and by script type. Script-type access saves
many steps to set or monitor to/from MDIO.

NVR1| NVR2 | Module FAWS [N Lane FAWS | Host Lane FAWS | voio) |
Field Name Lane 1 | Lane I Hardware Pin‘ Host Lane Network Lane (Tx) ‘ Network Lane (Rx)‘

NETWORK LANE ALARM AND WARNING H ar d W ar e

Bias High Alarm

TX PRBS Generator  Tx Rate Select(10G Lane Rate)

aff +| |Ethemet(i031G) ~| Apply

Bias High Warning

pin access

Bias Low Warning

Bias Low Alarm

TX Power High Alarm

| TX MCLK Control Tx Ref CLK Cancel

N\

0

0

0

0

O po) po)
TX Power High Warning 0 0 U} U}
TX Power Low Warning 0 0 0 0 /8 of Network  v| |REFCLK1/64 v
TX Power Low Alarm o] 0 0 0
o e ; . 0 0 ~ TX Reset ¥ TXFIFO Auto Reset I~ TX FIFO Reset
Laser Temp Low Warning 0 0 U} U}
Laser Temp Low Alarm o] 0 0 0 W T Decskew Enable
RX Power High Alarm A& 0 0 0 0
RX Power High Warning \ 0 0 0 0 Individual Network Lane TX_DIS Control
RX Power Low Warning \ 1 1 1

1 1 1

RX Power Low Alarm [~ Lane 0 [~ Lane 1 I~ Lage 2 [~ Lane 3 r
NETWORK LANE FAULT AND STATUS
Lane TEC Fault

Lane Wavelength Unlocked Fault

7

< ~ ~ ~

e eroer 2 — CFP Internal ] Lambda lane

Lane TX LOL .
Alarm/Warning individual TX_DIS
Lasa:fCurrent (mA? - deCOded here ] SWItCh

Lane RX LOL

N o
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Unique Features

A List of Unique Features

10GbE in OTU4

GbE in OTU4

Through mode

OTN Capture

Jumbo frame up to 32 k byte

Ethernet Capture

Multi-unit Sync

Remote Control Recording
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Specifications are subject to change without notice.

® United States

Anritsu Company

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

Toll Free: 1-800-267-4878

Phone: +1-972-644-1777

Fax: +1-972-671-1877

® Canada

Anritsu Electronics Ltd.

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

Phone: +1-613-591-2003

Fax: +1-613-591-1006

® Brazil

Anritsu Eletronica Ltda.

Praca Amadeu Amaral, 27 - 1 Andar

01327-010 - Bela Vista - Sao Paulo - SP - Brazil
Phone: +55-11-3283-2511

Fax: +55-11-3288-6940

® Mexico

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

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

Phone: +52-55-1101-2370

Fax: +52-55-5254-3147

® United Kingdom
Anritsu EMEA Ltd.

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

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

® France

Anritsu S.A.

12 avenue du Québec, Batiment Iris 1- Silic 612,
91140 VILLEBON SUR YVETTE, France
Phone: +33-1-60-92-15-50

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

® Germany

Anritsu GmbH

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

Phone: +49-89-442308-0

Fax: +49-89-442308-55

°® |taly

Anritsu S.r.l.

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

Fax: +39-6-502-2425

® Sweden

Anritsu AB

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

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

® Finland

Anritsu AB

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

Fax: +358-20-741-8111

® Denmark

Anritsu A/S (Service Assurance)
Anritsu AB (Test & Measurement)
Kay Fiskers Plads 9, 2300 Copenhagen S, Denmark
Phone: +45-7211-2200

Fax: +45-7211-2210

® Russia

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

Russia, 125009, Moscow

Phone: +7-495-363-1694

Fax: +7-495-935-8962

® United Arab Emirates
Anritsu EMEA Ltd.

Dubai Liaison Office

P O Box 500413 - Dubai Internet City

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

Phone: +971-4-3670352

Fax: +971-4-3688460

® |ndia

Anritsu India Private Limited

2nd & 3rd Floor, #837/1, Binnamangla 1st Stage,
Indiranagar, 100ft Road, Bangalore - 560038, India
Phone: +91-80-4058-1300

Fax: +91-80-4058-1301

® Singapore

Anritsu Pte. Ltd.

60 Alexandra Terrace, #02-08, The Comtech (Lobby A)
Singapore 118502

Phone: +65-6282-2400

Fax: +65-6282-2533

® P.R. China (Shanghai)

Anritsu (China) Co., Ltd.

Room 1715, Tower A CITY CENTER of Shanghai,
No.100 Zunyi Road, Chang Ning District,
Shanghai 200051, P.R. China

Phone: +86-21-6237-0898

Fax: +86-21-6237-0899

® P.R. China (Hong Kong)

Anritsu Company Ltd.

Unit 1006-7, 10/F., Greenfield Tower, Concordia Plaza,
No. 1 Science Museum Road, Tsim Sha Tsui East,
Kowloon, Hong Kong, P.R. China

Phone: +852-2301-4980

Fax: +852-2301-3545

® Japan

Anritsu Corporation

8-5, Tamura-cho, Atsugi-shi, Kanagawa, 243-0016 Japan
Phone: +81-46-296-1221

Fax: +81-46-296-1238

® Korea

Anritsu Corporation, Ltd.

502, 5FL H-Square N B/D, 681
Sampyeong-dong, Bundang-gu, Seongnam-si,
Gyeonggi-do, 463-400 Korea

Phone: +82-31-696-7750

Fax: +82-31-696-7751

® Australia

Anritsu Pty. Ltd.

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

Phone: +61-3-9558-8177

Fax: +61-3-9558-8255

® Taiwan

Anritsu Company Inc.

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

Fax: +886-2-8751-1817
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