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TestPoint 10Gbps

FROST & SULLIVAN

Global Communications
Test & Measurement
Company of the Year Award

Applications

+ 10 Gigabit Ethernet—-LAN/WAN
+ SONET/SDH

« Digital Wrapper and FEC

+ 10G Fibre Channel

+ GFP and cHDLC

Compliance

+ CSA Certificate of Compliance to
CAN/CSA C22.2 No 60950-1 (2003)
& ANSI/UL 60950-1 (2003) with
CSA Mark for Canada & USA

+ CSA CB Certificate of Compliance
to EN60950-1, IEC 60950-1 and
National Deviations with CE
Marking

« Class 1 Laser Product, with
compliance to EN 60825, IEC 60825
and FDA/CDRH requirements

WEBSITE: www.jdsu.com/test

COMMUNICATIONS TEST & MEASUREMENT SOLUTIONS

Key Features

* 10 Gigabit Ethernet (GigE) LAN and WAN

* 10 Gigabit Fibre Channel (FC)

* OTN-related rates: OTU2, 11.049G, 11.095G, 11.270G,
ODU2 (10.037G)

* GFP-F mapped directly into OTU2 and in SONET/SDH
(STS-192¢/VC-4-64c)

* 64B/66B PCS (and MAC) capture (10 GigE, 10GFC), editing
and playback (10 GigE)

¢ 128 traffic streams (MAC/Stacked VLAN, MPLS, IPv4,
IPv6, TCP, UDP)

¢ Intrusive monitor mode on OTN and SONET/SDH

The TestPoint 10Gbps module supports 10 Gigabit Ethernet~-LAN/WAN and
SONET/SDH BERT, which provides PRBS into STS-192¢/VC-4-64c, as optional
test functionality. It also offers licensed options for 10 Gigabit Fiber Channel (10G
FC), GFP and Cisco HDLC. The GFP license offers GFP-F mapped directly into
OTU2 and GFP into STS-192¢/VC-4-64c. In addition, a hardware option provides
Digital Wrapper and Forward Error Correction (FEC) support at the following
rates: G.709 ODU2 (10.037Gbps), OTU2 (10.709 Gbps), 11.049 Gbps FEC, 11.095
Gbps FEC, and 11.270Gbps FEC. The default configuration uses an XFP interface.

The TestPoint 10Gbps module has a strong focus on lower-layer testing. The
64B/66B PCS capture and play from buffer feature provides powerful debugging
tools for physical layer testing. The 10Gbps module also provides traffic generation
of up to 128 streams with multiple protocols for 10Gbps Ethernet testing including
VLAN (Q-in-Q), MPLS, 1Pv4/IPv6, TCP/UDP, ARP/ICMP (Ping).

NOTE: The 10Gbps is available in either modules (TS-30/TS-170) or in configurations (TS-10).
The term module is used in this document.
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TESTPOINT 10GBPS

INTERFACE SPECIFICATIONS

APPLICATIONS

XFP
Optical Connector LC LC LC
Wavelength 850 nm 1310 nm 1550 nm
Optical Output Power (Rx power read) -4t0-1.1 dBm -6 to -1 dBm -1t0 +2 dBm
Optical Overload (min) -1 dBm 0.5 dBm 2 dBm
Sensitivity (min) -11.1 dBm -11 dBm -13.5dBm
Fixed Optics
Optical Connector SC SC
Wavelength 1310 nm 1550 nm
Optical Output Power (Rx power read) -4to +1 dBm -1to +2 dBm
Optical Overload (min) -1 dBm -1 dBm
Sensitivity (min) -15 dBm -16 dBm
Clock Out LVPECL signal, AC coupled on SMA connector
LAN (Ethernet) Port RJ-45 (10/100BASE-T)
Operator Port RJ-12 into RS-232 serial cable
LINE RATES

Reports PPM offset on receive interface

9.95328 Gbps (10GigE WAN and 0C-192/STM-64 BERT)

10.037 Gbps (0DU2)
103125 Gbps (10GigE LAN)
10.51875 Gbps (106G FC)
10.709 Gbps (0TU2)

11.049 Gbps (10GigE LAN with FEC, no stuff bytes)
11.095 Gbps (10GigE LAN with FE, stuff bytes)
(

11.270 Gbps (10G FC with FEC, no stuff bytes)

CLOCKING

Internal (+/- 4.6 ppm accuracy)
Recovered

External via Group Controller (TS-30/170)

Clock rate variations

+/-30 ppm: 10GigE WAN, SONET/SDH, 0TU2

++/-110 ppm: 10GigE LAN, 10G FC, 11.XG rates

Clock out (LVPECL, AC coupled on SMA)

CONNECTIVITY

Terminal: Source and sink traffic (all rates)

Transparent Monitor: Transparently monitors signal and retransmits unaltered (10 GigE, OTN related rates, SONET/SDH)
Intrusive Monitor: Can inject layer 1 errors and pass traffic unaltered (OTN related rates, SONET/SDH)
Logical Loopback: Used to switch MAC and IP addresses to loop traffic back (10 GigE LAN)

Terminal

Monitor and
Intrusive Monitor

Logical Loopback

Descriptions of the following applications follow:

10 Gigabit Ethernet:

10GigE LAN: 10 Gigabit Ethernet directly on the line

10GigE WAN: 10 Gigabit Ethernet into SONET/SDH
SONET/SDH:

0C-192/STM-64 (STS-192¢/VC-4-64¢)

Digital Wrapper and FEC:

0TU2: ITU-T G.709; client can be 10 Gigk WAN or SONET/SDH
BERT or GFP

11.049G FEC: 10 GigE LAN client; frame structure without fixed
stuff

11.095G FEC: 10 GigE LAN client; frame structure with fixed stuff
11.270G FEC: 10G FC client; frame structure without fixed stuff
0DU2: 0TU2 frame structure without FEC

106 Fibre Channel:

Point-to-point

GFP:

GFP-F directly in OTU2 (ITU-T G.709 section 17); or in
0C-192/STM-64 (STS-192¢/VC-4-640); or in 0C-192/STM-64
wrapped in 0TU2

cHDLC:

Cisco-HDLC in 0C-192/STM-64 (STS-192¢/VC-4-64c); or in
0C-192/STM-64 wrapped in 0TU2

10 GIGABIT ETHERNET

Description covers 10 GigE LAN and WAN.

TRAFFIC SETTINGS

Three modes: Single Stream, Multiple Streams, PCS Play
from Buffer

SINGLE STREAM

Used for BERT testing at PCS, MAC, Single/Stacked VLAN, and
IPv4 layers.

Protocol Enables

T Rx
Mac [ Mac [
LLC/SHAP [V LLC/SHAP [V
Ip v Ip v

Frame Length

Made | Fixed -

Pacding Enable |

Incrementing
Length [Decrementing Minimurm 64
Step [Fandem MaximLim 1518
Sequence
Transmit Rate
Traffic Mode |IFG -
Bandwidth
IF&
Bytes
Length | 12 Min| 15 Mas | 4110
Payload Tx
Pattern Invert [+

Pattern [2e31-1 =

Send Mode: Continuous / Burst of Frames

Protocol Support: MAC/ Single/Stacked VLAN / LLC/SNAP /
IPv4. User can set header values. For Destination/Source MAC
addresses and VLAN IDs, support of Single / Incrementing value
over a Range

Frame Size: Range of 19 to 65535 bytes. Size can be: Fixed /
Incrementing / Decrementing / Random / User Sequence
(upto8)
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Transmission Rate: Specified as Bandwidth (%, Mbps) or
Number of Inter Frame

Gap (IFG) bytes (fixed / random / sequence up to 8; range 8 to
16,777,215 bytes)

Frame Payload: PRBS 15,23 or 31/ 16-byte Sequence
MULTIPLE STREAMS

Used for traffic simulation and multi-protocol support.

14 | Frame

Length

Frams | vLaN|  Destination n| e | 1se

VD Address 1P| couted| tbte)

Count

21q) 2730.40.40:40:40:40 2020 20:20:2020 10124126 [10.12.0.433 | 161 181
27440.40.40:40:40:41 20320 20.202021 10124125 10.12.0434 | ea| 70|
27640:40:40:40:40:92 20:20:20:202022 10.12.4.427 10.12.8.436 | 104 02|
28040:40:40:40:060 20:20:20.202020 10.12.4.026 10.12..432 | 28 26|
28040 4040:40:4061 20:20 20202021 10124128 10.12.4134 | 28] 26]

1
EREE
ERC
4 ea
5 64

Total Terget B4 % (0.0000  Total Actual BW % 40130 Total FPS 5225265

Traffic Wode [ew &~

Aulo-scale B V.

Send Mode [Continuous | Burst Size 18 _|

Maximum Number of Streams: 128

Send Mode: Continuous / Burst of Frames

Protocol Support: MAC/ Single/Stacked VLAN / MPLS / IPv4 /
IPv6 / TCP / UDP. User can set header values per stream.
Frame size: Range of 27 to 9600 bytes. Size can be: Fixed /
Random Within a Stream

Transmission Rate: BW % / IFG Size in Bytes / Frames/s
Auto-scale BW: Scales bandwidth when total exceeds 100%.
Frame Payload:Fill Byte / Random / Custom (user defined
byte-by-byte)

Stream Signature: Used for receive auto-detection

PCS PLAY FROM BUFFER

Used to edit PCS Blocks, inject detailed errors, and create
custom low-level patterns.

Send Mode: Continuous / Buffer Burst

40d1d2d2/d4d5d6d7| 01 | 68 1t | 71 | od | b1 | 9e | o8 ft

0c1e2e3/edefetie? | 10 | 87 | 00 | 00 [ oo [ oo [oo [ oo oo |
RISEIErtarts] 0 | o | oo | oo Joo]oofonfoooo]
55 55 5

:0d1d2d3/d4d5d8d7| 10 | 78 55 5 | 55 | 55 | d5
40d1d2d3/d4d5d647| 01 | 44 44 | 44 | a4 | a4 | 44 | 22 | 22
40d1d2d3/d4d5d6d7| 01 | 22 2z | zz | 2z | 81 | o0 | oo | o0

d0d1d2d3/d4d5d6d7| 01 o0 2a ae 36 0d 3e 40 13
041dzdaidadsdsdr) 01 | 38 | 67 | M | 2a | & | 48 | of | os
d0d1d2d3/d4d5d6d7| 01 a1 13 11 al Be e8 off ab
404d142d3/44d45d6d7| 01 &8 az 18 6 a4 EEl e bs

| IR T G I T T A R
d0d1d2d3/d4d5d6d7| 01 Bd o8 da 0of 82 2f be ee
te1c2eBiede50867 | 10 | &7 | oo oo oo | oo [ oo |

oo | oo |
BREREERE] 0 | -« |00 [ooJooJoo]ao]oo]oo]oo]

s0d1d2d3/d4d5d8d7| 10 | 78 55 | 55 | 55 | 56 | 55 | 66 | d5

Validate | Transmit |

Validation Resutts

Syne Bits

Black Type ¥ Errors: 2
SOFECF Mismatch [V
mac cRe

Block 18: Invalid syne

Block 10: MAC CRC Ener rreEEE

Correct

Protocol Support: Raw Blocks / PCS / MAC

PCS editing: Load from PCS Capture File (auto-delineates MAC
frames) / Manual from Scratch

Auto-Validation: Sync Header Bits / PCS Block Type Value / SOF
and EOF Mismatch / MAC CRC

Auto-Correction: MAC CRC

File Type: Binary / ASCII. PCS66 format.

CONTROL PLANE

Pause Frames: Single / Continuous with Interval. Pause Timer.
Receiver throttles.

ARP: ARP request sent for each unique destination IP address;

TESTPOINT 10GBPS

retry period and count support. ARP Reply sent on port MAC
address match.

PING

Send Mode: Continuous / Packet Count

Transmission Period: 1000 to 4,294,967,295 msec

Protocol Support: IPv4 with no VLAN / Single/Stacked VLAN
Data size: 0to 9572 bytes

Replies: Issued on port IP address match

ERROR INJECTIONS

PCS Sublayer: LOS / Remote Fault / Local Fault / Error Control
Character / User-Defined 64B/66B Block (single, rates) / Sync
Header Error (single, HI BER, Loss of Sync) / 64B/66B Block Type
Error (single, rates)

MAC Sublayer: Short Preambles (single stream) / Long
Preambles (single stream) / CRC (single, rates in single stream;
per-stream in multiple streams)

ERROR MONITORING

PCS Sublayer: LOS / PCS Synchronization / HI BER / Remote

TR
Optical LOS @
PCS
Syne @ valelBlocks [
HEER @ Invalid Elock Retio | 0.0000E00
Remete Faut @ EworcortralCrevs [ 0
Local Fautt @) RN EState Ertered [ 0
SyncHesderErors [ 0
MAC
B[ 00 Bwmntsis [ ases
B Frames/s | 1183885
Fraiies Too Long | 0 Jabsers | 0
Frames Lndersized | 0 Fragmerts | 0
Inrange Length Errs [ i CRCEtrors | i
Short FG | 0 CRCErRetio | 0.0000E00
Short Praambles | 0 Frames Errored | 0
Long Freambles | 0 Frame Loss | 0
Pug
ChecksumBrroes [ 0
Payload
Byte Cout | a7080044810  Sync @)
stemors| 0
eeR| oooooeon

Fault / Local Fault / Invalid 64B/66B Blocks / Sync Header Errors
/ Error Control Characters / RX_E State

MAC Sublayer: Frames Too Long (> jumbo) / Jabbers /
Undersized / Fragments / CRC Errors / Inrange Length Errors
(802.3 frames) / Short IFGs (adjustable threshold)

IPv4: Checksum Errors (single stream)

STATISTICS

MAC: Bandwidth (%, Mbps, frames/s) / Frame Count / Octet
Count / Unicast Frames / Multicast Frames / Broadcast Frames /
Single/Stacked VLAN Tagged Frames / Number of Pause Frames
/ ARP Frames / MPLS Tagged Frames / Frame Length Bins
(including jumbo) / CRC Counts (total and lengths bins) / Short
Preamble Count / Long Preamble Count

IPv4: Packet Count / ICMP Packets

IPv6: Packet Count / ICMP Packets

Per-Stream Statistics: Bandwidth (Mbps, %, frames/s) / Frame
Count / Octet Count

LATENCY AND SEQUENCING

In single stream mode
Sequencing: Frame Loss / Out-of-Order / Duplicates. Can inject

T

Inject SN Error [ Lost

~| Burstcount | 1
Benchmark Frames 8915158

Rx

Benchimark Frames BO2IES

Sequence Numbering

Frames Lost 0

Frames Lozt Ratio | 0.0000E00
Frames Dupicated 0
Frames Qut of Order 0
Gaps In Sequence 0

Latercy
Current (us) Since Test Start (us)
Averae Latency | o1 | a4
Minirium Latericy | o1 | 01
M Latericy | o1 | 01
Average Jtter | 0o | 00
Maxirium dJiter | 0o | 00

errors on transmit.

Timestamping: Latency (min, max, avg over test period and 0.5
sec window; bit forwarding / store and forward) / Packet Jitter.
One-way latency measurements available across module in a
chassis; requires Group Controller.

FILTERS

MAC: 8 MAC/VLAN filters with Accept/Discard criteria

Pattern Filter: Up to 6 bytes with offset from start of frame
CAPTURES

There are two modes: 64B/66B PCS, and MAC level

Triggers: Manual / PCS Sync Loss / Invalid 64B/66B Block / Sync

55 |d0d1d2¢3/d4d5d0d7, 01 | Oc | oF | 82 | 2 | 47 | 14 | de | 0a
56 |moto2earcdohone? | 10 | 87 o0 | oo | oo oo oo | 00 00

55 |d0d1dpd3idadsdBd7) 04 | 44 | 44 | 44 | 43 | 44 | aa | 2z | 22

o0 |md1dzgaiaqcseed7 01 | 22 | 22 | 22 | 22 | 81 | 00 | o1 | 11

51 |d0d1d2d3/d4dsded7) 04 | 03 | ea | DO | 00 | 00 | 01 | 47 | 50

Header Error / Remote Fault / Local Fault / Control Code Pattern
Match / Block Type Field Match / Block Pattern Match (up to 8
bytes)

Trigger: Point: Start / Middle / End

Display: Trigger Point / 64B/66B Blocks as in figure 49-7 IEEE
802.3ae-2002

Size: 3,355,400 64B/66B Blocks

File Type: Binary / ASCIl. PCS66 format.

IAC

Triggers: Manual / CRC error / Undersized Frame / Frame Too

=

T5(us)| Len | Destadd [ Srcaddr
2 |oe
27
28 DB 1024 444944344444 222297222222 H10001 11 DIEA 0000000

[ wan [ |
1029 449944944444 222222222222 810001 11 03 EA 00DOO00

29 |17 1024 444444444444 222222222222 810001 11 O3 EA 0000000
30 ps 1024 4444444444494 222222222222 810001 11 03 EA 0000000
4| | »

Long / In-range Length Error

Trigger Point: Start / Middle / End

Filters: MACFilters / Pattern Filter

Display: Trigger Point / Timestamp / MAC Layer Decode
Size: 400,000 Frames / 32.4 Mbytes / Full Frame or Slicing
(first 64 bytes)

File Type: Binary (Snoop compatible with Ethereal)
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RFC 2544
Throughput
tteration Duration (=) 5 Search Algorithm
Initial Bandwicth (%) 100 o
Tolerance (%1 1 o
Nurnber of Trisks 1 Stepsize kU] 1o
Latency
Signature Freguency Latency Mods
fteration Duration (=) 120 9
Muber of Triaks 20 s
Eandwidth 100 ~

Frame Loss Rate:

tteration Durstion (=) ,—5
Initisl Banchwicth (363 100
Bardwidth Interval (%) 10
Number of Trisks [ 1

Back-to-Back Frames

tteration Duration (=) 2 Search Algorithm

Mumber of Trials 50 o

-~
Step Size (%) 10
Control

Test [ T

Wi Tire () | 17805
1 Frame Size| 128

Status | Running Throughput Trial

Standard product feature in GUI/CLI. Provides throughput,
latency, frame loss, and back-to-back measurements in single
stream mode. Up to 10 frame sizes. Supports function to

run all tests in succession. Logs results to file and generates
graphics.

TEST REPORT

Contains 10 Gigabit Ethernet settings, errors, and statistics.
DISRUPTION TIME

Measurement: psec Resolution

Triggers: LOS / PRBS Sync

OPTICAL TEST PATTERNS

Square Wave: Programmable between 4 and 11 bits
Pseudo-Random: Transmit and receive with block error count
PRBS31:Transmit and receive with error injection and bloc
error count

SONET/SDH
CHANNELIZATION
STS-192¢ / VC-4-64c
ALARMS
Sonet SDH
LOS @ LOS Eote Reatio
LOF ‘j LOF Bl 0 | 0.0000E00 B1
COF @ 0OF B2 0 | 0.0000E00 B2
AS-L @) MS-AIS B3 0 | nooooeoo B3
ROLL gy MS-ROI REI-L 0 | Do0D0EDD MS-REN
AP RIS re-e[ o[ oooooeon HP-REN
LOP-P gy AL-LOP
RDI-P gy HP-RDI
UNEG-P gy HP-UNEG

LOS / LOF / OOF / AIS-L/MS-AIS / RDI-L/MS-RDI / LOP-P/AU-LOP
/ AIS-P/AU-AIS / ERDI-P/HP-ERDI / UNEQ-P/HP-UNEQ
ERRORS

Single / Rates for REI-L/MS-REI / REI-P/HP-REI / B1 /B2 / B3
OVERHEADS

Pointer adjustments: Increment/Decrement (single, rates) / NDF
count / Pointer Value / SS Bits

Trace Messages:J0 /J1; 1,16 or 64 bytes

Decoded Bytes:K1/K2/51/C2

TESTPOINT 10GBPS

Byte Diagram: User editable Overhead Fields (includes B1, B2,
B3 xor masks) in two alternating overhead banks. Interleaving
and Injection Counts in Frames / Continuous Injection support
TRAFFIC

10 Gigabit Ethernet Client (10 GigE WAN) / PRBS 15,23 or 31/
4-Byte Sequence / GFP-F (requires option)

DISRUPTION TIME

Measurement: psec Resolution

Triggers: LOS / LOF / PRBS Sync

DIGITAL WRAPPER AND FEC

Description covers 0TU2, 11.049G FEC, 11.095G FEC, 11.270G
FEC,0DU2. Forward Error Correction does not apply to 0DU2.

oTu

FEC Errors
s @ EFa 0 Correctable Bytes 0
A5 W s
LoF @ 19| OETITEN Correctable Fits 0
Lom :4 BEl 0 BER| 0.0000E00
OOF [0 ooocen
o 'j BEIRatio | 0.0000E00 | |ncorrectable Subrows o
EDl @ Ertor Correction [
WE @
BIAE @

oDy

A5 LCK OCl BIAE BDI  BPS  EIP3Ratio EEl BE| Reatio

0 o.0000e00 | 0/ n.0000E0D

T o8 e e e

[

M2 @ @ & @ & o o.0000e00 | o 0.ooocE0n
TM3 @ @ B @ @ 0/ 0.0000eco | 0/ 0.0000E00
MY @ @ & @ @ 0/ 0.0000e00 | 0/ 0.0000E00
TMES @ @ W @ @ 0 0.0000e00 | 0| 0.ooooE0o
TCME @ @ W @ @ 0 o.0000e00 | 0/ n.0000E0D

LV & o o.0000e00 | o o.oo00Esn

ALARMS

LOS / OOF / LOF / 0OM / LOM / OTU-AIS (PN-11) / OTU-IAE /
OTU-BDI / OTU-BIAE / ODU-AIS (PM/TCM1-6) / ODU-LCK
(PM/TCM1-6) / ODU-OCI (PM/TCM1-6) / ODU-BDI (PM/TCM1-6)
/ ODU-BIAE (TCM1-6)

ERRORS

Single and rates for OTU-BIP8 / OTU-BEI / ODU-BIP8
(PM/TCM1-6) / ODU-BEI (PM/TCM1-6)

OVERHEADS
Justification Events
Fostive o Client Frequency Offzet (ppm from line) 00
Negative [ Justification Ratio | 0.000000

Multi Frame Structures: OTU-TTI / ODU-TTI (PM/TCM1-6) /
ODU-FTFL/PSI

Justification Events: Sync (line-client locked) / Async (range +/-
70 ppm). Reporting of justification event ratio and line-client
ppm offset.

Byte Diagram: User editable Overhead Fields / MFAS invert.
Injection Count in Frames / Continuous Injection

Overhead PRBS: 3 independent PRBS 15 engines for GCC0-2 /
RES (OTU, ODU, OPU) / TCM1-6 / TCM/ACT / EXP

Error Suppression: To optionally suppress incoming
errors/alarms: FEC / TCM1-6 Errors / PM Errors / Client Errors
CAPTURES

FaS | MFas| sm [acco| Res | REs [Tamjact| Tome

F& F6 FE 202028 99 003201 0000 0000 0OOOCD 0O 00 32 01
F& F6 F6 202028 94 00B501 0000 0000 000000 0O 00 BS 01

FEFEFE232028 9C 004301 0000 0000 0OOOOD OO 00 43 01
FEFEFE202828 90  004BO1 0000 0000 00O0OOD OO 00 48 01
| | »

Triggers: Manual / OOF / LOF / OOM / LOM / OTU-IAE / OTU-BDI
/ OTU-BIAE / OTU-BIP8 / OTU-BEI / ODU-AIS (PM/TCM1-6) /
0DU-LCK (PM/TCM1-6) / ODU-OCI (PM/TCM1-6) / ODU-BDI
(PM/TCM1-6) / ODU-BIP8 (PM/TCM1-6) / ODU-BEI (PM/TCM1
6) / ODU-BIAE (TCM1-6) / Positive Justification / Negative

Justification / Overhead PRBS Bit Error / Pattern Match (equal,
not equal) with Bit-Mask

Pattern Match Fields: FAS / MFAS / GCC0-2 / OTU RES / SMTTI /
0DU RES1-3 / TCM/ACT / FTFL / EXP / APS/PCC/TCM1-6 TTI /
PMTTI/ OPU RES1-3

Trigger Point: Start / Middle / End

Display: Trigger Point / Hex values for all overhead fields

Size: Overhead of 256 frames

File Type: ASCII (csv)

CLIENTS

0TU2: 10 GigE WAN / SONET/SDH BERT / GFP-F (requires option)
0DU2: SONET/SDH BERT

11.049G/11.095G: 10 GigE LAN

11.270G: 10G FC

FEC

Settings: Standard FEC / All-Zeroes FEC. Enable / Disable error
correction

Injection: Single and rates. Control of Errored Sub-Row (includ-
ing all) / Errored Bytes per Sub-Row / Errored Bits per Byte /
Skipped Rows between Errors. Up to 16 symbol errors.
Detection: Number of Correctable Byte Errors / Number of
Correctable Bit Errors / Bit Error Rate / Number of Uncorrectable
Sub-Rows

10G FIBRE CHANNEL

This covers 10G Fibre Channel point-to-point.
TRAFFIC SETTINGS

Frame Transmission

Send Mode |continuaus = | Frame Count 18 J

FC Parameters
o

Buffer ta Buffer Credits v 128 Current 0

F_RDY Enable [v

FC-2

Retl| man
o[ oxo00044
czee[ oxo
S| oxoono22
Type ’m
Fetl | oxasoono
sealp| moo
oFett| oo
sea_ont|  oxoo00
oxp|  oxoom
)
Parameter ’M

Send Mode: Continuous / Burst of Frames

Frame size: Range of 12 to 4104 bytes (multiple of 4, includes
SOF & EOF). Size can be: Fixed / Incrementing / Decrementing /
Random / User Sequence (up to 8)

Transmission rate: Specified as Bandwidth (%, Mbps) / Number
of Inter Frame Gap (IFG) Bytes (fixed / random / sequence up
to 8;range 8 to 65535 bytes)

FC-2 Framing: User can set 24-byte header values.

Class Support: Class 3

Flow control: Manual buffer-to-buffer credit setting; range 1to
4095. Sending of R_RDY may be Enabled / Disabled.

Frame Payload: PRBS 15, 23 or 31/ 16-byte Sequence
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LINK INITIALIZATION

Settings: Enable / Disable. LF1/ LF2 state force

Reporting: Active State indicator / LF1 report / LF2 report /
Primitive Sequence Protocol Error count / Loss of Sync count /
Link Failure count

Capture: Using 64B/66B level capture

ERROR INJECTIONS

PCS Sublayer: LOS / Remote Fault / Local Fault / Error Control
Character / User-Defined 64B/66B Block (single, rates) / Sync
Header Error (single, HI BER, Loss of Sync) / 64B/66B Block Type
Error (single, rates)

FC-1: Misaligned Frames (non-multiple of 4 bytes size)

FC-2: CRC (single, rates)

ERROR MONITORING
PCS
Sync @ Invalict Blocks [}
HEER & Invalid Block Ratio | 0.0000E00
Rermate Faut @ Error Cortral Chars 0

Local Fault @ R¥_E State Entered

0
Syne Header Errors 0
0

Shart IFG

FC1

ECI ] Bwimbtsis [ 10188
BwiFramesss | 587008
Frames Oversized | 0
Fraies Undersized 0
FramesMiselgned | 0
FC-2
CReErors|
CRCERatio[  Cooooeoo

PCS sublayer: LOS / PCS Synchronization / HI BER / Remote
Fault / Local Fault / Invalid 64B/66B Blocks / Sync Header Errors
/ Error Control Characters / RX_E State / Short IFGs (adjustable
threshold)

FC-1: Frames Oversized (> 2148 bytes) / Frames Undersized (<
36 bytes) / Frames Misaligned (non-multiple of 4 bytes)

FC-2: CRC Errors

STATISTICS

FC-1: Bandwidth (%, Mbps, frames/s) / Frame Count / Octet
Count / Number of R_RDY

LATENCY AND SEQUENCING

Sequencing: Frame Loss / Out-of-Order / Duplicates. Can inject
errors on transmit.

Timestamping: Latency (min, max, avg over test period and 0.5
sec window) / Packet Jitter

One-way latency measurements available across module in a
chassis; requires Group Controller.

CAPTURES

At the PCS level

Triggers: Manual / PCS Sync Loss / Invalid 64B/66B Block / Sync
Header Error / Remote Fault / Local Fault / Control Code Pattern
Match / Block Type Field Match / Block Pattern Match (up to 8
bytes)

Trigger Point: Start / Middle / End

Display: Trigger Point / 64B/66B Blocks as in figure 49-7 [EEE
802.3ae-2002

Size: 3,355,400 64B/66B Blocks

File Type: Binary / ASCII. PCS66 format.

TEST REPORT

Contains 10G FC settings, errors, and statistics.

OPTICAL TEST PATTERNS

Square Wave: Programmable between 4 and 11 bits
Pseudo-Random: Transmit and receive with block error count
PRBS31:Transmit and receive with error injection and block
error count

TESTPOINT 10GBPS

GFP

There are three possible mappings for GFP-F: as direct 0TU2
client (ITU-T G.709 section 17);in 0C-192/STM-64
(STS-192¢/VC-4 64c); or in 0C-192/STM-64 wrapped in OTU2.
TRAFFIC SETTINGS

GFP Frame:
Header
Core
Scramble [V FLI Enzn Calculate [
Payload
Scrarikle [

o pres [
EXI D0 Extension Header | Channel Id joxo0

LPI D01 Spare Dx00
Frame Length
Mode [Fixes =] Length fio24 in [72

H steni v 1525
Inc
Dec

Send mode: Continuous / Burst of Frames

Header Settings: PLI (auto-calculate on/off) / PTI/ EXI / UPI /
PFCS (on/off) / Linear Extension Header (on/off) / Channel ID /
Spare. cHEC error correction on/off on receive.

Protocol support: MAC/ Single/Stacked VLAN. User can set
header values.

Scrambler: Core Header Scrambler (enable/disable); Payload
Header Scrambler (enable/disable)

Frame Size: Range of 33 to 65535 bytes (GFP frame). Size can
be: Fixed / Incrementing / Decrementing / Random.
Transmission Rate: Specified as Bandwidth (Mbps) / Number of
GFP Idle Frames (fixed / random; range 0 to 65535 bytes)
Frame Payload: PRBS 15,23 or 31/ 4-byte Sequence

ERROR INJECTIONS

GFP: Loss of Client Signal (LCS) / Loss of Client Character
Synchronization (LCCS) / Short GFP Frame / pFCS (single, rates)
/dle GFP Frame (single, 16-bit xor mask) / Core Header (si
gle, rates; 16-bit xor mask) / Type Header (single, rates; 16-bit
xor mask) / Extension Header (single, rates; 16-bit xor mask)

MAC: CRC (single, rates)
ERROR MONITORING
GFP Frame:
Syno @ BV Matsfs | 99952 EBWFramesis| 1220121 B[ 1000
LFD @
Lcs ’7[. Short GFP Frames o
Lces ’70 Undefined CZF Count ]
Count Ratio Undefined PTI Fields o
PFCS 0| DDODOEOD  Undefined EXI Fieles o
Total Errored Frames o
Single Mt
Count. Ratio Court Ratia
cHEC | o| oooooeon | 0| 0.o000E00
1HEC | 0| oooooeon | 0| o.oo00em0
eHEC | o | oooooeon | 0 | 0.0000E00

GFP: Loss of Frame Delineation (LFD) / LCS Count / LCCS Count /
Short GFP Frames / Undefined fields (Client Signal Fail, PTI, EXI)
/ pFCS Errors / Single-Bit cHEC Errors / Multi-Bit cHEC Errors /
Single-Bit tHEC Errors / Multi-Bit tHEC Errors / Single-Bit eHEC
Errors / Multi-Bit eHEC Errors

MAC: Frames Too Long (> jumbo) / Jabbers / Undersized /
Fragments / CRCErrors / Inrange Length Errors (802.3 frames)
STATISTICS

GFP: Bandwidth (Mbps, %, frames/s) / Frame Count / Octet
Count / Management Frame Count / GFP Idle Frame Count
MAC: Frame Count / Octet Count / Unicast Frames / Multicast
Frames / Broadcast Frames / Single/Stacked VLAN Tagged
Frames / Frame Length Bins (including jumbo) / CRC Counts
(total and lengths bins)

FILTERS
Pattern Filter: Up to 6 bytes with offset from start of GFP frame
CAPTURES

|GFp CoreHeader|  GFPPaviadHeader |
15 | ten | pu | crEC [pE[oer|Ec | Ext [eHEC|  Desta
1268 1501 0509 A5A1 00 01 1021 44 44 44 44
1222 1502 05DpaA 95Cz 00 01 1021 44 44 44 44
117 5 1503 05DB  B5EZ 00 01 1021 44 44 44 44
E5 05
4] | O

Triggers: Manual / GFP LFD / Single-Bit cHEC Error / Multi-Bit
cHECError / tHEC Error / eHEC Error / pFCS Error / Management
Frame / Large GFP Frame (with threshold) / MAC CRC Error
Trigger Point: Start / Middle / End

Filters: Pattern Filter / Exclude GFP Idle option

Display: Trigger point / Timestamp / GFP and MAC Layer Decode
Size: 700,000 frames / 32.4 Mbytes / Full Frame or Slicing (first
64 bytes)

File Type: Binary (Snoop) / ASCII

cHDLC

cHDLCis Cisco-HDLC. Two possible mappings:

in 0C-192/STM-64 (STS-192¢/VC-4-64c); or in 0C-192/STM-64
wrapped in 0TU2.

TRAFFIC SETTINGS

Two modes: Single Stream, Multiple Streams

SINGLE STREAM

Used for BERT testing.

Send Mode: Continuous / Burst of Frames

Protocol Support: IPv4 (can also support MAC/ Single/Stacked
VLAN directly in HDLC). User can set header values including
Address / Control / Protocol.

Frame Size: Range of 9 to 65535 bytes. Size can be:Fixed /
Incrementing.

FCS Size: (RC-32

Transmission Rate: Specified as Number of Flags (fixed)
between 1and 65535

Frame Payload: PRBS 15, 23 or 31/ 16-byte Sequence
MULTIPLE STREAMS

Used for traffic simulation and multi-protocol support.

B %
Actual

Frame
Length
a1 110.12.4.125

Frame Destination | BW % Flags £
3 Target Coyte) | oyte)
10.12.4.133 20,0000 112821 272 273
10124134 200000 177531 108, 0]
10.12.4.135 200000 142302 172 179
10.12.4.138 zo.0000 116782 252 253
10.12.4.137 20,0000 200000 aza g

Count

219 410.12.9.128
512 210.12.4.125
aa1 110124125

1241 110.12.4.125

IS

Maximum Number of Streams: 128

Send Mode: Continuous / Burst of Frames

Protocol Support: MPLS / IPv4 / TCP / UDP. User can set header
values per stream (HDLC Address / Control / Protocol values are
global).

Frame size: Range of 37 to 9600 bytes. Size is fixed within a
stream.

FCS Size: CRC-32

Transmission Rate: BW % / Number of flags in Bytes / Frames/s
Auto-scale BW: Scales bandwidth when total exceeds 100%.
Frame Payload: Fill Byte / Random / Custom (user defined byte-
by-byte)

Stream Signature: Used for receive auto-detection
CONTROL PLANE

SLARP:Filters out SLARP packets from data stream.

ERROR INJECTIONS

Abort (single) / FCS (single)
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ERROR MONITORING Interfaces

FCS Errors / Frames Too Short (threshold) / Frames Too Long OPT 0225-11 10Gbps 1310nm XFP Optics
(threshold) / Address Mismatches / Control Mismatches / Abort 0PT 0225-12 10Gbps 1550nm XFP Optics
Errors / Invalid Control Sequences / IPv4 Checksum Errors 0PT 0225-13 10Gbps 850nm XFP Optics
(single stream) OPT 0225-91 No XFP Optics Requested
STATISTICS

Bandwidth (%, Mbps, frames/s) / Frame Count / Octet Count /
SLARP Packet Count / IPv4 Packet Count (single stream)

ORDERING INFORMATION

10Gbps Module
N530-0164 10Gbps Module (XFP version)
Options
OPT 0160-14 10G LAN/WAN/SONET/SDH
OPT 0160-16 10G LAN/SONET/SDH (full concatenation)
OPT 0160-17 10G LAN/WAN/SONET/SDH & 10G Fibre Channel
0PT 0160-33 10G LAN/SONET/SDH & 10G Fibre Channel
OPT0160-15 10G Fibre Channel
OPT 0160-05 10G GFP (requires OPT 0160-03 for GFP in OTU2)
OPT 0160-07 10G cHDLC
OPT 0160-03 106G G.709 Digital Wrapper / FEC (0TU2, 11.049G,
11.095G)
OPT 0160-30 10G 0DU2 10.037Gbps (requires OPT 0160-03)

OPT 0160-06 10G FEC 11.27G Extended Rate (requires OPT 0160-03)
All options are field upgradeable except OPT 0160-03 which is a factory

upgrade
Interfaces
OPT 0164-11 10Gbps 1310nm XFP Optics
OPT 0164-12 10Ghps 1550nm XFP Optics
OPT0164-13 10Gbps 850nm XFP Optics
OPT 0164-91 No XFP Optics Requested
TS-10 10Gbps Configuration
N550-0225 TS-10 with 10Gbps Configuration (XFP version)
Options
OPT 0221-14 10G LAN/WAN/SONET/SDH
0PT 0221-16 10G LAN/SONET/SDH (full concatenation)
0PT 0221-17 10G LAN/WAN/SONET/SDH & 10G Fibre Channel
0PT 0221-33 10G LAN/SONET/SDH & 10G Fibre Channel
0PT 0221-15 10G Fibre Channel
0PT 0221-05 10G GFP (requires OPT 0221-03 for GFP in OTU2)
0PT 0221-07 10G cHDLC
0PT 0221-03 106G G.709 Digital Wrapper / FEC (0TU2, 11.049G,
11.095G)
OPT 0221-30 10G 0DU2 10.037Gbps (requires OPT 0221-03)

0PT 0221-06 10G FEC 11.27G Extended Rate (requires OPT 0221-03)
All options are field upgradeable except OPT 0221-03 which is a factory
upgrade
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