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\) J DSU COMMUNICATIONS TEST & MEASUREMENT SOLUTIONS

TestPoint Multi-Rate

Key Features * Support of OC-3/12/48 STM-1/4/16, OTN, and Ethernet/Fibre
Channel in one module

* OTN rates: OTU1 (2.666G) and ODU1 (2.498G)
* GFP-F and ATM into SONET/SDH
* Unique support of Ethernet over PDH (ITU-T G.7043)

* Availability of multiple Ethernet interfaces: 1000BASE-X,
10/100/1000BASE-T, 100BASE-FX

* RPR intrusive monitor mode on OC-48/STM-16
* 1G and 2G Fibre Channel

The TestPoint Multi-Rate is a single slot, customizable module with three physical

FROST & SULLIVAN .
ports, which are:

Global Communications

Jsstedheasurement - OC-48/STM-16 (option OTU1)

Company of the Year Award

- OC-3/12 STM-1/4

Applications - Ethernet/Fibre Channel

« SONET/SDH on OC-3/12/48 One physical port can be active at a time for testing and at least 1 SONET/SDH
STM-1/4/16 with GFP-F and ATM port must be licensed. Traffic generation of up to 128 streams is available on
support Gigabit Ethernet.

* OTN testing at OTU1 (2.666G), and A hardware option provides Digital Wrapper and Forward Error Correction
ODUI (2.498G) (FEC) G.709 OTU1 support on the OC-48/STM-16 port. Both SONET/SDH

* Optical Gigabit Ethernet, ports support licensed options for Ethernet over SONET/SDH (VCAT and GFP-F)
10/100/1000BASE-T, and and ATM. Additional options include Ethernet over PDH (EoPDH)
100BASE-FX (DS1/E1/DS3/E3 into SONET/SDH with GFP-F/HDLC payload), RPR Intrusive

* Fibre Channel 1G/2G Monitor Mode on OC-48/STM-16, and ODU1 line rate (2.499G).

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 NOTE: The Multi-Rate is available in either modules (TS-30/TS-170) or in configurations (TS-10).
and FDA/CDRH requirements The term module is used in this document.

WEBSITE: www.jdsu.com/test



TESTPOINT MULTI-RATE

INTERFACE SPECIFICATIONS

APPLICATIONS

0C-48/STM-16 (SFP)

Optical Connector LC LC

Wavelength 1310 nm 1550 nm

Optical Output Power (Rx power read) |-9.5to-3 dBm -5to 0 dBm

Optical Overload (min) -3 dBm 0dBm

Sensitivity (min) -18 dBm -19 dBm

0C-12/3/STM-4/1 (SFP)

Optical Connector LC LC

Wavelength 1310 nm 1550 nm

Optical Output Power (Rx power read) |-15to-8 dBm -15t0-8 dBm

Optical Overload (min) -7dBm 0dBm

Sensitivity (min) -34 dBm -28 dBm

Ethernet/FC (SFP)

Optical Connector LC LC LC
Wavelength 850 nm 1310 nm 1550 nm
Optical Output Power (Rx power read) |-9.5to-3.5 dBm -9.5t0-3 dBm -5to 0 dBm
Optical Overload (min) -3.5dBm -3dBm 0 dBm
Sensitivity (min) -20 dBm -22 dBm -23 dBm
Flectrical Connector RJ-45; supports full-duplex 10-BASE-T, T00-BASE-TX, T000-BASE-

Clock Out LVPECL signal, AC coupled on SMA connector

LAN (Ethernet) Port RJ-45 (T0/T00BASE-T)

Operator Port RJ-12 into RS-232 serial cable

LINE RATES CLOCKING

10/100/1000 Mbps (BASE-T) Internal (+/- 4.6 ppm accuracy)

125 Mbps (100BASE-FX) Recovered

155.52 Mbps (0C-3/STM-1) External via Group Controller (TS-170)
622.08 Mbps (0C-12/STM-4) Clock rate variations

1.0625 Gbps (1G FC)

1.25 Gbps (GigE)

2.125 Ghps (2G FC)

2.488 Gbps (0C-48/STM-16)
2.498 Gbps (0DU1)

2.666 Ghps (0TU1)

1000000000 000000000gN 00000 a0 000DI K00 00000

+/-30 ppm: SONET/SDH, 0TU1
+/-110 ppm: Ethernet, Fibre Channel
Clock out (LVPECL, AC coupled on SMA)

CONNECTIVITY

Terminal: Source and sink traffic (all rates)

Transparent Monitor: Transparently monitors signal and
retransmits unaltered (all SONET/SDH rates and 0TU1)
Intrusive Monitor: Intrusively injects errors while forwarding
incoming traffic (RPR option only)
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Descriptions of the following applications follow:
SONET/SDH:

0C-3/12/48 and STM-1/4/16

Digital Wrapper and FEC:

OTU1: ITU-T G.709; 0C-48/STM-16 client

0DUT: OTUT frame structure without FEC

Ethernet:

Optical GigE and/or 10/100/1000BASE-T and/or 100BASE-FX
Fibre Channel

1G and 2G FC point-to-point

Ethernet over PDH

DS1/E1 and DS3/E3 into 0C-3/12/48 STM-1/4/16

PDH VCAT/LCAS is available on DS1/E1

MAC traffic on GFP-F/bit-HDLC/byte-HDLC (on DS1/ET only)
Ethernet over SONET/SDH

GFP-F on 0C-3/12/48 STM-1/4/16

Higher-Order VCAT on 0C-48/STM-16

RPR

Intrusive monitor mode on 0C-48/STM-16 (STS-48¢/V(-4-16¢)
ATM

0On 0C-3/12/48 STM-1/4/16

SONET/SDH

CHANNELIZATION

0C-3: STS-3¢/ STS-1

STM-1: VC-4/V(-3 (AU-3)

0C-12: STS-12c/ STS-3¢/ STS-1

STM-4: VC-4-4c¢ /VC-4 /V(-3 (AU-3)

0C-48: STS-48c / STS-24¢ / STS-12¢/ STS-3¢/ STS-1
STM-16: VC-4-16¢ / VIC-4-8¢ / VIC-4-4¢ / VIC-4 /VIC-3 (AU-3) /

V(-3 (TUG-3)
ALARMS
Monitoring is performed on all paths concurrently in the event log.
Sonet SDH
Los ‘ Lo Count Ratio
LoF @ LoF B1 0 | 0.0000E00 B
OOF @) DOF B2 0 | 0.0000E00 B2
AIS-L @ MS-AIS B3 0 | 0.0000E00 B3
ROI-L gy MS-RDI REML 0 | 0.0000E00 MS-RE]
el s REMP 0 | 0.0000E00 HP-REI
LOP-P ‘ AL-LOP
ROI-P @y HR-RDH

UNEQ-F 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

V(-3 (TUG-3):TU-AIS / TU-LOP / LP-RDI / LP-UNEQ

ERRORS

Monitoring is performed on all paths concurrently in the event log.
Single / Rates for REI-L/MS-REI / REI-P/HP-REI / B1/B2 / B3

V(-3 (TUG-3):Single / Rates for LP-REI / LP-BIP
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/S1/Q2

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



3

TRAFFIC

PRBS 23 or 31/ 4-Byte Sequence

DISRUPTION TIME

Measurement: psec Resolution

Triggers: LOS / LOF / PRBS Sync

TRIGGER SIGNAL

0C-48/STM-16: Output pulse either on Received/Transmitted
A2 byte

DIGITAL WRAPPER AND FEC

Covers OTU1, ODU1. Forward Error Correction does not apply to
0DU1.

ALARMS
o FEC Er
b : EE3 9 Correctabie Bytes[ 0
Lor @ o"®Refie] 0.0000F00 Conectable Bits[ 0
Lo & = o eer| 0.0000E00
gg; : el ato | 0000000 | ycoycctablo Subroms] 0
BO @ Errar Cotrecton [
WE @
BIGE @
P a5 Lk oci mez B R0 EPoRsio o bEmee
M W e e o | 0.0200800 | o | 0.0000800
TCM: @ oW W W o | o.ooooeoo | o | 0.oo00eon
MY B W W e o | .0o00E00 | o | 0.oo00Eon
TCH: @ B W @ 0| 0.ooonEon | o | o pocoEon
THS @ W W A & o | 0.0o00e0n | o [ 0 oonoe0n
TTHE @ W W W @ o | 0.0000e00 | o | 0 oonoeon
PN W W Y o | o.ooooeoo | o | 0.oo0oeon

LOS / OOF / LOF / OOM / 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/TCM
1-6) / ODU-BIAE (TCM1-6)

ERRORS

Single / rates for 0TU-BIP8 / OTU-BEI / ODU-BIP8 (PM/TCM1-
6) / ODU-BEI (PM/TCM1-6)

TESTPOINT MULTI-RATE

Pattern Match Fields: FAS / MFAS / GCCO-2 / OTU RES / SMTTI/
ODU 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)

CLIENT

0C-48/STM-16 signal

FEC

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

Injection: Single and rates. Control of Errored Sub-Row
(including 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

ETHERNET

Covers optical GigE, 10/100/1000BASE-T, and 100BASE-FX
depending on the SFP used.

TRAFFIC SETTINGS

2 modes: Single Stream, Multiple Streams

Single Stream

Used for BERT testing at PCS (optical GigE only), MAC,
Single/Stacked VLAN, and IPv4 layers.

OVERHEADS
JUSTTICAtioN FUents
Fostive o Client Fraquerey Offzet (pee frorline) 00
Negetive [ dustficaiion 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 (0TU, ODU, OPU) / TCM1-6 / TCM/ACT / EXP

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

Protocol Enables

I3 Rx
Mac [ Mac [V
LLCiSHap [V LLCiSHap [V
IP [ IR [

Frame Length

Mode | Fixed -

Padding Erable [

Incrementing
Length |Decrementing Minirmurm 18
Random "
Step Maximurm 1518
Sequence
Transmit Rate:
Traffic Mode |iIFs -
IF3
Bytes
Length | 12 Min 15 Max | 110
Payload Tx

Pattern [ze31-1 Pattern lnvert [+

Fas [mras| sm  [ecco| mes | mres [rowpact| Tame

FB FG FE282828 00 003201 D000 DOOO 0ODOOOO 0O 002201

FB FG FE222828 OA D0BSO01 D000 DOODO 0ODODOO 0O 00 B5 01

FG FG FE222828 OC 004201 D000 DOODO 0ODODOO 0O 0042 01

FB FG FE222828 OO O04B01 D000 DOODO0 0ODODCOO 0O 00 48 01

al | 3

Triggers: Manual / 0OF / LOF / OOM / LOM / OTU-IAE / OTUBDI
/ OTU-BIAE / OTU-BIP8 / OTU-BEI / ODU-AIS (PM/TCM1-6)

/ ODU-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

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 (19 to 9600 bytes for
10/100/1000BASE-T). Size can be: Fixed / Incrementing /
Decrementing / Random / User Sequence (up to 8)
Transmission Rate: Specified as Bandwidth (%, Mbps) or
Number of Inter Frame Gap (IFG) bytes (fixed / random /
sequence up to 8;range 4 to 16,777,215 bytes). IFG does not
apply to 10/100/1000BASE-T

Frame Payload: PRBS 23 or 31/ 16-byte Sequence

Multiple Streams
Used for traffic simulation and multi-protocol support.
14 | Evabie] Frame | Fame | VA | pusinaton Gewce | oW | omw
e e R miaress | oot | mctar
1 M 811 z 27390:90:40:40:40:90 70:2020.20 2020 | 11.0000) 10.8270
z g 0 2744040:90:40:40061 Z0Z0Z0 027021 | 240000 22 ZEE0
E 51z, 6 7690409040406 0202002022 | ZZ.0000 20 BE0Z
a4 1500, 1 04050 40:30:40:40:60 707020207030 | 100000 8 BAsS
5 15071 1 04050 40:30:40: 40451 70:70:20:20 7031 | 10,0000, 10,0000
Total Target B 3% 77,0000 Total Actusl BY % 74,1946 Total FPS 15642362

Frame Transmission

seno ok [Continuous +| Bumsmze| 15 |

Al Streame
Traffic Mode o % |
Auio-scak B ¥

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 is fixed within a stream.
Transmission Rate: BW % / IFG Size in Bytes / Frames/s. IFG
does not apply to 10/100/1000BASE-T

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
AUTO-NEGOTIATION

Different implementation for optical GigE and
10/100/1000BASE-T; does not apply to 100BASE-FX

Optical GigE

Eo-Negatigtion
Auto-heg Enable [

Remols Faut [None =]

Auto-Meg On Test Start | Duplex [Fun hd
Restart Suto-Neg _| PALSE
Asymmnetric [
Symmetric [

Settings: Enable / Disable. Remote Fault (offline, link failure,
auto-neg error) / Pause Encoding / Operation Mode

Reporting: Auto-negotiation complete indicator. Remote Fault
(offline, link failure, auto-neg error)

Capture: Using 88/10B PCS Capture

10/100/1000BASE-T

Link

Artual Rate {10008 ase-T Full Duplex

Auto Megotistion
Rate |1000Base-T =

Enable [V Complete @ Restart

Settings: Enable / Disable. Full Duplex only support. Rate to
Negotiate / Pause Encoding

Reporting: Auto-negotiation complete indicator
CONTROL PLANE

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

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

PCS/PMA Sublayer:

Optical GigE: LOS / Running Disparity

Error (single, rates) / 8B/10B Coding Error (single, rates) /
Random Bit Corruption

T00BASE-FX: LOS / Sync/ Far End Fault / Invalid Code

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

ERROR MONITORING
PHR
Oical LOS @y
pes
sy @y Irevaid Codos o
Rito Heg Corelets @ Invaid Godo Ralio | 00000E0D
RFOMIPE @y Rurving Dizgsets Errors [

RFLYkFale @y
RF o hieg Srar @y

Rurning Disgerty Envoe Raio | 0 CO00EDD

MAC

023 o Bt | ooo
BAFromests | 118715
frames Totona [0 sabbess |0
Fremes Undersize 0 Fregmets a
Iange Lengih Bz [ 8 CRCEmes | o
shotF[ 0 CRCETAsio | oconoeon
ShortFresmbles [ 0 Fremesfoed | 0
LongFresrhles [ 0 Fwwele= | 0
1w
Checksum Ervars ]
Payload
Byta Count | 306872579 Sire W
Bl Errors 0
PCS/PMA Sublayer:

Optical GigE: LOS / PCS Synchronization / Running Disparity
Errors / Invalid 8B/10B Codegroups

T00BASE-FX: LOS / Sync / Far End Fault / Invalid Codes

MAC Sublayer: Frames Too Long (> jumbo) / Jabbers /
Undersized / Fragments / CRC Errors / Inrange Length Errors
(802.3 frames) / Short IFGs (adjustable threshold) (does not
apply to 10/100/1000BASE-T)

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

IPvé: Packet Count / ICMP Packets

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

LATENCY AND SEQUENCING

In single stream mode

" oot SN Emor [Lot < | BurstCont [ 1 |
BenchmartcFrames | oa1sis0
Ra —
Benchmark Frames a5
Sequence Numbering
Frameas [ nst o
Frames Lost Ratio | 0.0000F00
Frames Duglicatert 0
Fremes QU of Order 0
Gaps In Seauence 0
Letency
Current (s) Since Tes! Start (us)
Averege Latency | ol | o1
Wiimu Latoncy | ol | ol
Mazinum Latency | o | o1
Bvoroge Jiter | 00 | 00
Wairw Jiter | 0o | 00

TESTPOINT MULTI-RATE

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; bit forwarding / store and forward) / Packet
Jitter

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 2 modes: 88/10B (optical GigE only), and MAC level
PCS

Rave Deka | code Group flames

2 107401000 1010700701 1010100101 10101001041 k277 [p212 D212 D212

28 [1101010101 0010100101 1101010101 001C100101 042 P9z D42 D92

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 Ethernet settings, errors, and statistics.
DISRUPTION TIME

Measurement: psec Resolution

Triggers: LOS (optical GigE only) / PRBS Sync

FIBRE CHANNEL

This covers 1G and 2G Fibre Channel point-to-point. Used for
BERT testing at the FC-1and FC-2 layers.
TRAFFIC SETTINGS

21 01104000 1093100109 103400409 A090M00MC1 FB A5 55 A5
25
23 (101010101 DOT0IEO101 190100101 DOTOHCOIO 44 44 44 43

Triggers: Manual / PCS Sync Loss / Invalid 88/10B Codegroup /
Running Disparity Error / Codegroup Pattern Match (up to

6 bytes)

Trigger Point: Start / Middle / End

Display: Trigger Point / 88/10B codegroup and decode (D/K
codes and hex)

Size: 8,250,000 8B/10B Codegroups

File Type: Binary / ASCII

MAC
TS0s) | Len [ Dest Addr B waw | T |
22 1B 173 44444494444 PRO222 0227277 B1O00111 DO BA  Ad A
23 o8 |22 MM4t4aa9a1sa pasoaezamazn 1000111 Doea jan s
4
Pl 12 123 Sa444qaiad A P22 R 2T B10001 1 D0 BA A A
| [ »

Triggers: Manual / CRC error / Undersized Frame / Frame Too
Long / In-range Length Error

Trigger Point: Start/ Middle / End

Filters: MAC Filters / Pattern Filter

Display: Trigger Point / Timestamp / MAC Layer Decode

Size: 400,000 Frames / 32.4 Mbytes / Full Frame or Slicing

(first 64 bytes)
FileType:  Binary (Snoop compatible with Ethereal)
RFC 2544
Throughput
tteration Duration () 5 Search Algorithm
Initial Bandividth (%) 100 (g
Talerance (%) 1 o
Muriber of Trials 1 Stepsizes U 10
Latency
Signature Frequency Latency Mode
teration Duration (=) 120 «
Nutber of Trisks 20 i
Banciwicth 100 ¥

Frame Loss Rate

Heration Duration (=) 5
Intiel Bancwicth (%) 100
Bandwich nterval (%) 10
Number of Trisks i
Back-to-Back Frames
Heretion Duration (5) 2 Search Algarithm
Mumber of Trialks 50 fe)

b
Step Size (%) 10

Control

Test [ [

Min Tie (=) | 17605
1 Frame Size| 123

Status | Runring Throughput Trial

Frame Transmission

Send Mode | continuews | Frame Count 16 _|

FC Parameters

[
Eufer to Bufter Credits [/ 128 Current 0

R_RDY Enable [

FC-2

ReL| oo
D_p| oxoonnas
cscrip[ man
50| o000z
AR
Fet | oxzaooo
sean|  oaoo
et oo
sEa cNT|  oxooo0
oxp[ ovooot
reo| oo
Perameter oxo0000000

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 the 24-byte header values.

Class Support: Class 3

Flow control: Manual buffer-to-buffer credit setting; range 1
t04095. Sending of R_RDY may be Enabled / Disabled.
Frame Payload: PRBS 23 or 31/ 16-byte Sequence

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 Fail count

Capture: Using 8B/10B PCS Capture

ERROR INJECTIONS

PCS Sublayer: LOS / Running Disparity Error (single, rates) /
8B/10B Coding Error (single, rates) / Random Bit Corruption
FC-1: Misaligned Frames (non-multiple of 4 bytes size)

FC-2: CRC (single, rates)

ERROR MONITORING

PCS Sublayer: LOS / PCS Synchronization / Running Disparity
Errors / Invalid 8B/10B Codegroups / Short IFGs (adjustable
threshold)



Oplical LOS. 4y

Syne @y welidcodes [0
rwelid Cods Raio | 0.0DODEDD

Running Dicgerity Enors ]
Runnivg Dispatty Error Refio | 0.0000E0D
short IFG a

FCA
BV 100

Fraues Oversiza il
Fraries Lindersizss o
Fremes Missligne: 0

FC2

BV Mbsia 047
ErFramosts 49871

CRCEmers i
CR Ent Retia 0000CED0

FC-1: Frames Oversized (> 2148 bytes) / Frames Undersized
(< 36 bytes) / Frames Misaligned (non-multiple of 4 bytes)
FC-2: CRCErrors

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

CAPTURES

At the PCS level

Triggers: Manual / PCS Sync Loss / Invalid 88/10B Codegroup
/ Running Disparity Error / Codegroup Pattern Match (up to 6
bytes)

Trigger Point: Start / Middle / End

Display: Trigger Point / 88/10B codegroup and decode (D/K
codes and hex)

Size: 8,250,000 8B/10B Codegroups

File Type: Binary / ASCII

TEST REPORT

Contains FC settings, errors, and statistics.

TEST PATTERNS

CJTPAT / CRPAT / CSPAT

ETHERNET OVER PDH

EoPDH is based on ITU-T G.7043/7042 and G.8040.

GFP-F / Bit HDLC / Byte HDLC
VCATILCAS | VCAT/LCAS

Multi-channe!

Ds1
Mapping onto SONET is via VT1.5. Supports PDH VCAT/LCAS.

D51
Mapping, =

D B [ 000077 00
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Errors & Status
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TESTPOINT MULTI-RATE

Independent Channels: 336 on 0C-12/48 / 84 on 0C-3; for V(G
member selection

Format: ESF/SF

PPM Offset: +/-130 ppm relative to line

ESF Overheads: DL (Data Link) 6-bit programmable value /
PRM (Performance Report Message) 15-byte message injec-
tion and reporting

ESF Errors: OOF / SEF / AIS / RAI / Idle / FPS bits (burst with
mask, 10° rate, error reporting) / CRC-6 (single, 10-3 rate,
error reporting)

SF Errors: FT OOF / FT & FS OOF / SEF / AIS / RAI / Idle / FT &
FS bits (burst with mask, 10° rate, error reporting)

Payload: PRBS 15 or 23 / 4-byte Sequence into GFP-F, byte-
HDLG, or bit-HDLC (RFC 1662 or LAPS) with MAC encapsulation.
E1

Mapping onto SDH is via VC-12 using AU-3 or TU-3 VC-3 multi-
plexing. Supports PDH VCAT/LCAS.

Configuration
El

Mapping
Spare fiT111

Errors & Status

E1
0OF @y FAS [
el @ CRC-4 1]
A5 @ REBE [

Message-Based Data Link
PRES Enable [Z Syne @)

Eit Errars 0

Independent Channels: 252 E1 channels on STM-4/16 / 63 E1
channels on STM-1; for V(G member selection

Format: PCM31CRC/PCM31

PPM Offset: -+/-50 ppm relative to line

Overheads: Spare Bits 5-bit programmable / Si 1-bit program-
mable (PCM31) / MDL (Message-based Data Link) PRBS test
PCM31CRC Errors: OOF / AIS / RAI / FAS bits (burst with mask,
10° rate, error reporting) / Non-FAS Bit 2 (burst, continuous) /
CRC-4 (burst, rates, error reporting) / REBE (single with mask,
10° rate, error reporting)

PCM31 Errors: OOF / AIS / RAI / FAS bits (burst with mask, 10°
rate, error reporting) / Non-FAS Bit 2 (burst, continuous)
Payload: PRBS 15 or 23 / 4-byte Sequence into GFP-F, byte-
HDLG, or bit-HDLC (RFC 1662 or LAPS) with MAC encapsulation.
DS3

Mapping onto SONET is via STS-1.

Independent Engines: 12 on 0C-3/12/48; for parallel independ-
ent testing on each engine

Format: C-Bit Parity / Pseudo M23 / Unframed

PPM Offset: +/-90 ppm relative to line

Overheads: MDL (Maintenance Data Link) PRBS test

C-Bit Parity Errors: OOF / AIS / SEF / Idle / RAI / F-bits (single
with value, 10° rate, error reporting) / M-bits (single with
value, 10° rate, error reporting) / C-bit Parity Errors (single with
mask, 10° rate, error reporting) / P-bit Parity Errors (single, 10°
rate, error reporting) / FEBE (single, 10° rate, error reporting)
Payload: PRBS 15 or 23 / 4-byte Sequence into GFP-F, or bit-
HDLC (RFC 1662) with MAC encapsulation.

E3

Mapping onto SDH is via V(-3 using AU-3 or TU-3 multiplexing.
Independent Engines: 12 on STS-1/4/16; for parallel independ-
ent testing on each engine

Format: G.832 (VLI on/off) / G.751 / Unframed

PPM Offset: +/-78 ppm relative to line

G.832 Overheads: Trace Message / MA Payload Type / MA SSM
/ Network Operator Byte / GC PRBS test

G.751 Overheads: National Bit

G.832 Errors: OOF / RDI/ AIS / FAS (single with value, 10° rate,
error reporting) / REI (single, 10° rate, error reporting) / BIP-8
(single, 10° rate, error reporting)

G.751 Errors: OOF / AIS / RAI/ FAS (single with value, 10° rate,
error reporting)

Payload: PRBS 15 or 23 / 4-byte Sequence into GFP-F, or bit-
HDLC (RFC 1662) with MAC encapsulation.

PDH VCAT/LCAS

Number of Members: Up to 16 (DS1/E1)

VG
Avilable Paths Merber Ediar

stow [~ 561 Peth Index
17 2] raet b fased 2l [y %

— g b |[EE2 meftesn

chusl Merdbars
SCFah Fuiex

ERAR
621

1031

124
164

Fesrave 1

Remowe All 4

Default +

Error Injections: 00M1/00M2 / LOM (MFI1, MFI2) / SQ over-
write / CTRL overwrite / RS_ACK toggle/suppress (LCAS) / MST
invert (LCAS) / CRC (LCAS; single) / GID PRBS bit error (LCAS)

Path Monitor
sal 24D

Path 211 4

Control Packet
Source Ta Sink

Errors & Status:

OO @y SaNC @Y

oomz ‘ MHD ‘ Chrl Wiord RORM

LOn ‘ DU ‘ MET oK
CRC ] Sink To Source
MST Invert |

Error Monitoring: 00M1/00M2 / LOM / SQM (VCAT; Sequence
Indicator Mismatch) / SONC (LCAS; Inconsistent Sequence
Numbers) / LOA (VCAT; Loss of Alignment) / MND (LCAS; Member
Not Deskewable) / DNU (LCAS) / CRC error count (LCAS)

Error Suppression:To optionally suppress non-member or non-
candidate errors/alarms

LCAS Status: Control Word value / MST value

LCAS Sink Config: User configures up to 32 candidate paths.
Monitoring of CTRL packets from this list provides sink side V(G
information

LCAS Statistics: Number of RS_ACK Toggles

GFP-F

Support on EoPDH.

TRAFFIC SETTINGS

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.

Scrambler: Core Header Scrambler (enable/disable); Payload
Header Scrambler (enable/disable)
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Frame Size: Range of 9 to 65535 bytes (GFP frame). Size can
be: Fixed / Incrementing / Decrementing (DS1/E1 only) /
Random (DS1/E1 only).

Transmission Rate: Specified as Bandwidth (Mbps) / Number
of GFP Idle Frames (fixed / random)

ERROR INJECTIONS

Loss of Client Signal (LCS) / Loss of Client Character
Synchronization (LCCS) / Short GFP Frame / pFCS (single, rates on
DS1/E1 only) / Idle GFP Frame (single, 16-bit xor mask) / Core
Header (single, rates on DS1/E1 only; 16-bit xor mask) / Type
Header (single, rates on DS1/E1 only; 16-bit xor mask) / Extension
Header (DS1/E1 only; single, rates)

ERROR MONITORING

Loss of Frame Delineation (LFD) / LCS Count / LCCS Count /
Short GFP Frames / Undefined fields (DS1/E1 only: 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 (DS1/E1 only) / Multi-Bit eHEC
Errors (DS1/E1 only)

STATISTICS

Bandwidth (Mbps, %, frames/s) / Frame Count / Octet Count /
Management Frame Count

HDLC

Bit-HDLC comes in two flavors, which are RFC 1662 and LAPS.
RFC 1662 is supported on DS1/E1/DS3/E3, and LAPS is sup-
ported on DST/E1. LAPS Byte-HDLC (ITU-T X.86) is supported
on DST/ET.

TESTPOINT MULTI-RATE

Error Monitoring: CRC Errors / DS1/E1 only: (frames too long /
jabbers / undersized / fragments / inrange length errors)
Statistics: Frame Count / DST/E1 only: (octet count / unicast
frames / multicast frames / broadcast frames / VLAN Tagged
Frames / frame length bins (HDLC only) / CRC error length bins
(HDLC only))

ETHERNET OVER SONET/SDH

VCAT

One VCAT Group (VCG). Available on 0C-48/STM-16 port.
Channelization: STS-3c-nV (8 members) / VC-4-nV (8 mem-
bers) / STS-1-nV (24 members) / VC-3-nV (AU-3 / TUG-3; 24
members)

Error Injections: LOM (using MFI1/ MFI2) / SQM / Multi-Frame
(16-frame) control packet editor

Error Monitoring: LOM (per-member) / SOM (per-member) /
LOA (adjustable threshold)

Error Suppression: To optionally suppress non-member
errors/alarms

Differential Delay: Reporting of Max differential delay in VCG.
Injection on one V(G member of up to 256 ms.

Capture: H4 Byte Capture over 8 Multi-Frames (of 16 Frames)
for one V(G member.

GFP-F

Available on Contiguously Concatenated SONET/SDH
(0C-3/14/48 STM-1/4/16) and VCAT (0C-48/STM-16).

Byte-ADLC.
B 2618 Frames Too Short 0
FosEwers [ @ FamesTooleng [ 0
apotEres [0 suresswsmatcres [ 0
sl CiSeq [ 0 ControlMimatebes [ 0
Fiste Adapt Se0 0 SBPIMematches i

Settings: RFC 1662 Bit-HDLC / LAPS Bit-HDLC (DS1/E1 only) /
LAPS Byte-HDLC (DS1/E1 only)

Send mode: Continuous / Burst of Frames

Header Settings: Address / Control / Protocol or SAPI

Frame Size: Range of 7 to 65535 bytes. Size can be: Fixed /
Incrementing.

Transmission Rate: Specified as Number of Idle Flags (fixed)
Error Injections: Abort (single) / FCS (single) / Rate Adaptation
(byte-HDLC)

Error Monitoring: FCS Errors / Abort Errors / Frames Too Short
(threshold) / Frames Too Long (threshold) / Address
Mismatches / Control Mismatches (byte-HDLC) / Invalid
Control Sequence (byte-HDLC) / Invalid Rate Adaptation
Sequence (byte-HDLC)

Statistics: Bandwidth (frames/s) / Frame Count / Octet Count
MAC

MAC maps into GFP-F or HDLC. On DS1/E1, traffic maps on a
VCG. On DS3/E3, twelve independent traffic engines are avail-
able on twelve channels.

Protocols: MAC/ Single VLAN (DS1/E1/DS3/E3) / Stacked
VLAN with programmable Ethertype (DS3/E3). User can set
header values.

Error Injections: CRC (DS1/E1 only; single, rates)

GFP Frame
Hearer
Core

Seranblz & PLI fioz0 Calculefe [V
Payload
Scranble & P10 oFCs [
Ex i Extersion Header [~ Channelld [3e00
Uit soare freon
Frame Length
Mok [Fivas = | Lenothfioe in fr2
fixzd Stenf M fi526
s
bes
Random
TRAFFIC SETTINGS

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 9 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 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
(single, rates; 16-bit xor mask) / Type Header (single, rates; 16-
bit xor mask) / Extension Header (single, rates; 16-bit xor
mask)

MAC: CRC (single, rate)

ERROR MONITORING
TP Framo
syoc @ evntaners [ amsa owrnssn|  mmemt owes|  1oon
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Caurt Fafio Ubdetines P11 Fickds [
pros | 0| 0000E0  Undsthed EXI Flakis [
Tt Errored Fraes ]
Snge Huti
Caurk Raiic ot Relo
etiec [ o[ ooonen | 0| omoeo
e [ o [ voowen | o [ oooEm
| o[ ooooea | o | oroocenn

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 / CRC Errors / 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

FILTERS

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

CAPTURES
| sFP core Header | GFP Payinad Header |
15 | ten | P | ciec [prE[upt{tHEC | Ext [sHEC|  Desta
1268 1801 D503 ASAT 00 01z 4994 49 49
1222 1602 D5 DA B5CZ 00 01z 4994 49 49
1175 1503 050B S5E3 00 01021 44 44 44 44
E505
| | I

Triggers: Manual / GFP LFD / Single-Bit cHEC Error / Multi-Bit
cHEC Error / 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

RPR

Intrusive monitor mode only on 0C-48/STM-16 (STS-48¢/VC-
4-160). RPR frames are encapsulated in GFP. RPR impairments
are created based on triggering criteria applied to incoming

frames.
Statistics

Generation Actions.
Trigger

Receivem
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TRIGGERING
An AND relation applies between the frame fields selected as
available triggers for one specific frame type.

Triggere
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Protacol Tepe

Defaut Apply

Frame Type: 1 choice from: Data (regular, extended) / Control /
Fairness / ldle

Trigger Condition: Equal / Not Equal

Frame Fields: TTL (all) / Ringlet ID (all) / Fairness Eligible (all) /
Service Class (all) / Wrap Eligible (all) / Parity (all) / Destination
Address (data, control; with mask) / Source Address (data,
control; with mask) / TTL BASE (data, control) / Flooding
Indication (data, control) / Passed Source (data, control) / Strict
Order (data, control) / Res (data, control, fairness) / HEC (data,
control) / Protocol Type (data) / DA Extended (data; with mask)
/ SA Extended (data; with mask) / Control Type (control) /
Control Version (control) / SA Compact (fairness, idle; with
mask) / Fairess Frame Type (fairness) / Fairmess Rate (fairness)
IMPAIRMENTS

For the frames matching the triggering criteria, an impairment
control engine narrows down the number of frames to impair.
An AND relation applies between the selected fields to impair
for a specific frame type.

[Trpaiment Contral

PR ot
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Cortrol Frame
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Default Apply | Cancel

TESTPOINT MULTI-RATE

Impairment Control: Continuous / Periodic (on/off periods) /
Burst

Frame Type: 1 choice from: Data (regular, extended) / Control /
Fairness / Idle

Impairment Action: Overwrite / Invert / Increment (TTL) /
Decrement (TTL)

Frame Fields: TTL (all) / Ringlet ID (all) / Fairness Eligible (all) /
Service Class (all) / Wrap Eligible (all) / Corrupt Parity (all) /
Destination Address (data, control; with mask) / Source Address
(data, control; with mask) / TTL BASE (data, control) / Flooding
Indication (data, control) / Passed Source (data, control) / Strict
Order (data, control) / Res (data, control, fairness) / HEC (data,
control) / Protocol Type (data) / DA Extended (data; with mask)
/ SA Extended (data; with mask) / Control Type (control) /
Control Version (control) / SA Compact (fairness, idle; with
mask) / Fairmness Frame Type (fairness) / Fairness Rate (fairness)
/ Corrupt FCS (all)

ERROR MONITORING

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

RPR: Frames Too Long (data, control) / Undersized (data, con-
trol) / HEC Error (data, control) / Invalid Length (faimess, idle) /
Parity Errors / FCS Errors

STATISTICS

Incoming GFP: Bandwidth (Mbps, %, frames/s) / Frame Count /
Octet Count / Management Frame Count

Incoming RPR Frames: Total Bandwidth (Mbps, frames/s) / Total
Frame Count / Total Octet Count / Frame Count & BW (data,
control, fairness, idle) / Octet Count (data, control, fairness, idle)
/ Per-Class Data Frames & BW (Class A A1,A A0, B CIR, BEIR, C)
/ Unicast Data Frames / Multicast & Broadcast Data Frames /
Broadcast Data Frames / Jumbo Data Frames

Outgoing RPR Frames: Total Frame Count / Total Octet Count /
Frame Count (data, control, fairmess, idle) / Per-Class Data Frames
(Class A A1,A A0, B CIR, BEIR, C) / Unicast Data Frames / Multicast
& Broadcast Data Frames / Broadcast Data Frames / Jumbo Data
Frames / Triggered Frame Count / Impaired Frame Count
CAPTURES

Frames are captured at the GFP level.

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

Filters: Pattern Filter up to 6 bytes with offset from start of GFP
frame.

Display: Trigger point / Timestamp / GFP Layer Decode

Size: 700,000 frames / 32.4 Mbytes / Full Frame or Slicing (first
64 bytes)

File Type: Binary (Snoop) / ASCII

ATM

TRAFFIC SETTINGS

2 configuration options based on engine line-ups, which are:
File Playback, PRBS, 0.191 or Saturation Engine, PRBS, 0.191.
File Playback: Plays cells as defined in a file. Two file types:
ASCII / Binary (Snoop; expects IP packets, will encapsulate with
AAL5)

Saturation Engine: Provides AALO background traffic. Simulates
multiple VCs. User programs a VPI/VCI Range / GFC/ PT/ CLP /
Fill Byte Payload.

0.191: Single VC with CRC, timestamp, sequence number for
latency and sequencing. User programs a VPI /VCl / GFC/ PT /CLP
PRBS: PRBS 23 or 31. User programs a VPI /VCl / GFP / PT / CLP
Idle Cells: To control link bandwidth

Send mode: Continuous / Buffer Burst for File Playback. Continuous
/Burst for 0.191. Continuous for Saturation Engine, PRBS
Transmission Rate: Specified as Mbps / Quantums (back-to-
back cells for file playback / saturation engine / PRBS) / %
ERROR INJECTIONS

HEC: Continuous (single bit / multiple bits)

ERROR MONITORING

HEC:  Single-Bit Correctable / Single-Bit Uncorrectable /
Multiple-Bit; HEC Error. Error Correction Enable / Disable option.
STATISTICS

VC Table
WL | Wl | lock | PRES | 0091 | Captue
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Port: ATM Sync / Bandwidth (Mbps, %, cells/s) / Cell Count
Per Connection: Up to 256 auto-detected connections.
Bandwidth (Mbps, %, cells/s), Cell Count / CLP=T1 Cells / F5
OAM Cells / Congestion Cells / Cell Inter-Arrival (min, max, avg)
LATENCY AND SEQUENCING

Uses 0.191 cells.

Sequencing: Cell Loss / Misinserted Cell (out-of-order). Can
inject errors on transmit.

Timestamping: Latency (min, max, avg over test period) /
Peak-to-Peak CDV (one point)

CRC: Errored Cells. Can inject errors on transmit.
CAPTURES

Triggers: Manual

Filters: All / Per-VC

Display: Hex

Size: 20,000 cells

File Type: Binary (Snoop for IP packets) / ASCII
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ORDERING INFORMATION
Multi-Rate Module

N530-0130 Multi-Rate Module
N530-0131 Multi-Rate Module with Digital Wrapper/FEC
Options
SONET/SDH Ports
0PT 0130-01 0C-3/12 STM-1/4
0PT 0130-03 0C-48/STM-16
OPT 0130-40 0C-3/12 STM-1/4 & 0C-48/STM-16
OPT0130-14 0TU1 G.709 Digital Wrapper / FEC
(upgrade option on N530-0130)
OPT0130-18 FEC ODU1 Extended Rate (requires OTU1)
OPT 0130-08 ATM
OPT 0130-09 Ethernet Over SONET/SDH
OPT 0130-30 Ethernet Over PDH
0PT 0130-32 RPR
GigE/Ethernet & Fibre Channel Port
OPT0130-10 GigE/Ethernet
OPT0130-11 16/2G Fibre Channel
OPT 0130-41 GigE/Ethernet & 1G/2G Fibre Channel
0PT 0130-42 0C-3/12/48 STM-1/4/16 & GigE/Ethernet
OPT 0130-43 0C-3/12/48 STM-1/4/16 & GigE/Ethernet &

1G/2G Fibre Channel
OPT0130-44 0C-3/12/48 STM-1/4/16 &1G/2G Fibre Channel
SFP Optical Interfaces for SONET/SDH Ports

OPT0130-16 0C-3/12 STM-1/4 1310nm SFP Optics
0PT0130-17 0C-3/12 STM-1/41550nm SFP Optics
0PT 0130-91 No SFP Optics Requested for

0C-3/12 STM-1/4 port
0PT0130-26 0C-48/STM-16 1310nm SFP Optics
0PT 0130-27 0C-48/STM-16 1550nm SFP Optics
0PT0130-93 No SFP Optics Requested for

0C-48/STM-16 port

Test & Measurement Regional Sales

NORTH AMERICA
TOLL FREE: 1 866 228 3762
FAX: +1 301 353 9216

LATIN AMERICA
TEL: +55 11 5503 3800
FAX:+55 11 5505 1598

TESTPOINT MULTI-RATE

SFP Optical Interfaces for GigE/Ethernet/Fibre Channel Port

OPT 0130-05 GigE / FC1310nm SFP Optics
OPT 0130-06 GigE / FC 1550nm SFP Optics
OPT 0130-07 GigE / FC 850nm SFP Optics
OPT 0130-12 10/100/1000BASE-T Electrical SFP
OPT 0130-13 100BASE-FX 1310nm SFP Optics

OPT0130-92  No SFP Optics Requested for GE/Ethernet/Fibre
Channel port
TS-10 Multi-Rate Configuration

N550-0222 T5-10 with Multi-rate Configuration
N550-0223 T5-10 with Multi-rate Configuration
with Digital Wrapper/FEC
Options
SONET/SDH Ports
OPT 0222-01 0C-3/12 STM-1/4
OPT 0222-03 0C-48/STM-16
OPT 0222-40 0C-3/12 STM-1/4 & 0C-48/STM-16
0PT 0222-14 0TU1 G.709 Digital Wrapper / FEC (upgrade
option on N550-0222)
OPT 0222-18 FEC ODUT Extended Rate (requires OTU1)
0PT 0222-08 ATM
0PT 0222-09 Ethernet Over SONET/SDH
OPT 0222-30 Ethernet Over PDH
OPT 0222-32 RPR
GigE/Ethernet & Fibre Channel Port
OPT 0222-10 GigE/Ethernet
0PT 0222-11 16/2G Fibre Channel
OPT 0222-41 GigE/Ethernet & 1G/2G Fibre Channel
0PT 0222-42 0C-3/12/48 STM-1/4/16 & GigE/Ethernet
OPT 0222-43 0C-3/12/48 STM-1/4/16 & GigE/Ethernet &

16/2G Fibre Channel
0PT0222-44  0C-3/12/48 STM-1/4/16 & 1G/2G Fibre Channel

SFP Optical Interfaces for SONET/SDH Ports

OPT 0222-16 0C-3/12 STM-1/41310nm SFP Optics
OPT 0222-17 0C-3/12 STM-1/4 1550nm SFP Optics
OPT0222-91 No SFP Optics Requested for 0C-3/12 STM-1/4 port
OPT 0222-26 0C-48/STM-16 1310nm SFP Optics
OPT 0222-27 0C-48/STM-16 1550nm SFP Optics
0PT0222-93 No SFP Optics Requested for 0C-48/STM-16 port
SFP Optical Interfaces for GigE/Ethernet/Fibre Channel Port

OPT 0222-05 GigE/FC 1310nm SFP Optics
OPT 0222-06 GE/FC1550nm SFP Optics
0PT 0222-07 GE/FC850nm SFP Optics
0PT 0222-12 10/100/100BASE-T Electrical SFP
0PT 0222-13 100BASE-FX 1310nm SFP Optics

OPT0222-92 No SFP Optics Requested for GigE/Ethernet/Fibre
Channel port
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