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Date : 22 Wit 2563
s = . éﬂqﬂnssﬁ ww) ey
Aau YasLden U ; ANANY §1A159U
3R/ ViU XL
1 |guUnsal Broadband Aggregate Router w%’auﬁmé«dws‘uqumu unsUg 1Set | 2,834,000.00 | 2,834,000.00 2,000.00 2,836,000.00
5 gunsal Broadband Aggregate Router wiasfnssdmSuyuane tset | 121000000 | 1,210,000.00| 120,000.00 1,330,000.00
UsEaWATuS
, qun3nl Broadband Aggregate Router wpsfindtd miuyaidte o B P A RBIEs
AYNTEATIY
4 [gunsal Broadband Aggregate Router WianRndd MUY YRy 1Set | 2.829,000.00 | 2,829,000.00 | 24,000.00| 2,853,000.00
5 |qunsal Broadband Aggregate Router wioxRnmdmTusany g 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
6 |gunini Broadband Aggregate Router w%auﬁm?qdw%uwmu g 1Set | 1,210,000.00 | 1,210,000.00 [ 120,000.00 | 1,330,000.00
7 |gunsal Broadband Aggregate Router w%’auﬁmvﬁﬁw%’u‘qumu n¥ 1set | 1,910,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
8 [qunni Broadband Aggregate Router wianRnddmiuyuany nasil 1set | 1,210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
9 |gunsal Broadband Aggregate Router w%’auﬁmﬁy’aﬁm%'u'qumu W 1set | 1,210,000.00 | 1,210,000.00 | 120,000.00| 1,330,000.00
10 |qun3al Broadband Aggregate Router w%’auﬁmﬁqﬁm%’uqumu Tuns 1Set | 1210,000.00 | 1,210,000.00 | 120,000.00| 1.330,000.00
11 |gunsal Broadband Aggregate Router w%auﬁqudw%’u'qums JEUB 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00| 1,330,000.00
12 |gunsnl Broadband Aggregate Router w%auﬁm?qﬂws”u'quma Wy 1Set | 1,210,000.00 | 1,210,000,00 | 120,000.00 | 1,330,000.00
13 |qunsad Broadband Aggregate Router wisuRamsdmiuguans vayt 1Set | 2,849,000.00 | 2,849,000.00 | 24,000.00| 2.873,000.00
14 |qUnsal Broadband Aggregate Router wiawRmidm¥uyaiaay Usduyi 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00 |  1,330,000.00
15 [gunsal Broadband Aggregate Router w%’auﬁﬂﬁ”’qﬁqw‘s”wumy UATUNEN 1set | 1,210,000.00 | 1,210,000.00 | 120,000.00| 1,330,000.00
16 [qunsal Broadband Aggregate Router wiosRamedmiusany asvuf 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00| 1,330,000.00
17 |gunsal Broadband Aggregate Router w%auﬁm‘?qﬁm%'u'qumu asdawmn | 1Set | 1210,000.00 | 1,210,000.00 | 120,000.00| 1,330,000.00
18 [gunsaf Broadband Aggregate Router wioyadedmiuguany nummn 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
19 |gun3el Broadband Aggregate Router w%nuﬁﬂrﬁdw%’uwmﬂ uvanela 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
20 |qunsnd Broadband Aggregate Router whariinfdmiumsin paan L5et | 121000000 | 1,210,000.00 | 120,000.00 |  1,330,000.00
21 |gun7nl Broadband Aggregate Router w%auaﬂﬁqﬁws“u-qumu Aweylan 1Set | 2849,000.00 | 2,849,000.00 | 24,000.00 |  2,873,000.00
22 |gunsal Broadband Aggregate Router wiasAnkediuuany Adms 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
23 |gUnsnd Broadband Aggregate Router w?euamo?qanw%’u-quawu Toum LSet | 1,210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
24 |qunsai Broadband Aggregate Router wissRnsdmiuyaiany Vgl 1 Set 121000000 | 1.210,00000 [ 12000000 | 1,330,000.00
2u |quUnied Uroadband Aggieyale Kuuler Wiuuiied M3t 1o ol 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00 |  1,330,000.00
26 qﬂnmi Broadband Ageregate Router W%EJJJE]W(#‘IE‘T’M%U'QJJH‘]EJ E]Fliﬁﬂﬁ 1 Set 1,210,000.00 | 1,210,000.00 | 120,000.00 1,330,000.00
.
27 |guUnsel Broadband Aggregate Router w%’auﬁﬂﬁy’qﬁw‘?uquaw n 4 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00 1,330,000.00
28 |qunsel Broadband Aggregate Router w%auam?qdms"uquma umsswdn | 1Set | 2,849,000.00 | 2,849,000.00 | 24,000.00 2,873,000.00
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29 |gunsnl Broadband Aggregate Router w%auﬁm?aﬁw%’uqumﬂ Tugl 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
30 q’dnitﬂ Broadband Aggregate Router w%’auﬁmﬁu'aﬁmi"u'qumu fﬁuw% 1 Set 1,210,000.00 | 1,210,000.00 | 120,000.00 1,330,000.00
31 |gunvnl Broadband Aggregate Router w?auﬁﬂﬁ"qdm%'wqumu a1 Set 1.210,000.00 | 1,210,000.00 | 120,000.00 1,330,000.00
32 |gunsal Broadband Aggregate Router w%auﬁm?qﬁws"uqum WAy | 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00 1,330,000.00
33 |qunini Broadband Aggregate Router w%’auﬁﬂﬁqﬁqﬁuwmu eldsy 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00| 1,330,000.00
34 |guUnsad Broadband Aggregate Router w%auaﬂﬁiﬁﬂw¥uquaﬂﬂ vauunu 1Set | 2,849,000.00 | 2,849,000.00 | 24,000.00 | 2.873,000.00
35 |qunsal Broadband Aggregate Router w%auﬁmﬁu’aﬂw%'u-qumu Soedn 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
36 qdnsm’ Broadband Aggregate Router w%’auﬁmﬁqdw%'u-qumu mwﬁué 1 Set 1,210,000.00 | 1,210,000.00 | 120,000.00 1,330,000.00
37 |gunsni Broadband Aggregate Router w%auanﬁ"’qﬂm“u-quma wussthd1g| 1Set | 1,210,000.00 [ 1,210,000.00 | 120,000.00 |  1,330,000.00
38 |guUnsal Broadband Aggregate Router w%’auﬁmﬁqdﬂﬁuwmu UATHUY 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
39 qdnim’ Broadband Aggregate Router w%au?mﬁdw%’u-qumu [550] 1 Set 1,210,000.00 | 1,210,000.00 | 120,000.00 1,330,000.00
40  |qunsad Broadband Aggregate Router w%’auﬁmﬁqdwi”u'qumu AT 15et | 1,210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
a1 |qunsad Broadband Aggregate Router wiesinddmiumuany Tanm 1set | 1,210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
42 [qunsal Broadband Aggregate Router wiasRnsidmiugsany el 1Set | 2,849,000.00 | 2,849,000.00 2,000.00 2,851,000.(;
43 |qunsal Broadband Aggregate Router w%auam?qdw"wums wigasdaoy | 1Set | 1,210,000.00 | 1,210,000.00 [ 120,000.00 1,330,000.00
a4 |quUn3n Broadband Aggregate Router wiaxRnddmiuguans vz 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00| 1,330,000.00
45 |gunsal Broadband Aggregate Router wasAnsdmiuguans uwns 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
a6 |qunanl Broadband Aggregate Router wiasfadadm3utadns tn 15et | 1,210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00

aRuinanouTmnEyar s

71,902,000.00

nBysain 7 %

5,033,140.00

NRUTNTIUN YRR

76,935,140.00
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wWWW.EXFQ.cam
Manufacturer’s Authorization

Date: March 20", 2020

We, EXFO, a company incorporated under the laws of CANADA, with registered address
at 400 Godin Avenue, Quebec City (Quebec) GIM 2K2 Canada, do hereby authorize
Digital Instrument Co., Ltd., a company incorporated under the laws of Thailand, with
registered address at 45 Soi Ngamwongwan 19, Bangkrasor, Muang Nonthaburi,
Nonthaburi 11000 Thailand as our distributor since January 15, 2005 , submit a bid,
subsequently negotiate and sign the contract with you against.

We do hereby confirm that all of products supplied by us for this project directly from
our factories are (a) our products are brand new, manufactured in our current
production lines and haven’t been used before; (b) we do not have a plan to stop selling
and manufacturing including spare part the proposed product for a period of 5 years
after the bid contract date; (c) we hereby extend our full support, including delivery,
guarantee and warranty, maintenance, and repair for the products offered by Digital
Instrument Company Limited., against this project.

We remains commit to fully support this project until the end of enforcement of the
contract between TOT Public Company Limited and Digital Instrument Co., Ltd. if the
project is awarded to Digital instrument Co., Ltd.

If you have any question please don’t hesitate to contact us.

Yours sincerely,

Tay Boon Hiap [ W g
Regional Sales Manager NEXTECH ASIA CO.,LTD. @"
EXFO Asia Pacific Pte Ltd

100 Beach Road #25-01/03

Shaw Tower Singapore 189702 __°J~

Tel: 65-63338241 Fax: 65-63338242

Email: boon-hiap.tay@exfo.com

p ‘

NEXTECH ASIA CO.,LTD.
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NCS 5500 Family Introduction

The Network Convergence System 5500 Series offers industry-leading density of routed 1/10/40/100G ports for
high-scale WAN aggregation. The NCS 5500 Series is designed to efficiently scale across Data Centers, Large
Enterprise, Web, Service Provider WAN and Aggregation Networks.

The Cisco NCS 5500 is a family of routing platforms including fixed and modular chassis. The platform offers high
port density, high performance forwarding, low jitter and the lowest power consumption per Gigabits/sec at a very

cost-effective price point.

+ Appliation Hosting [3.1.20-]
|3.1.20.2 = Programmabilit

* Enhanced Automation [31.20.3]

= Machine to Machine interface (M2M) 3.1.20.4|
3.1.205(% Telemetry '

= Flexible Package Delivery |3.1.20.6

This white paper focuses on the hardware architecture, characteristics and packet forwarding of NCS 5500 fixed
form factor platforms. There are currently four fixed form factor platforms available offering performance and scale.
Following is the naming convention for the fixed platform and the table summarizes the available models.

NCS 55xx:

xx : 01 - 1 RU platform

xx : 02 - 2 RU platform

SE : Platform with feature scale support

NCS 5500 Fixed Platform
NCS 5501 48x 1/10Gbps SFP Ports
6x 40/100Gbps QSFP Ports
NCS 5501-SE 40x 1/10Gbps SFP Ports
4x 40/100Gbps QSFP Ports
NCS 5502 48x 40/100Gbps QSFP Ports
NCS 5502-SE 48x 40/100Gbps QSFP Ports

Table 1- NCS 5500 Fixed Platforms

(‘%/ NEXTECH ASIA CO.LTD.

‘‘‘‘‘ Page 3 of 11
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NCS 5501/5501-SE Platform Architecture

The NCS 5501/5501-SE is a 1 RU fixed form factor routing platform that supports industry-leading performance
with 1/10/40/100G ports. The NCS 5501/5501-SE has SFP and QSFP form-factor ports; the SFP ports can be
used as 1G or 10G ports while the QSFP form-factor ports can be used for either 40G, 4x 10G ports in breakout
mode or 100G speeds.

NCS 5501/5501-SE has a System-on-a-Chip (SoC) single Forwarding ASIC that delivers up to 800Gbps of
throughput and up to 720 million packets per second (Mpps). This ASIC uses a 16MB on-chip packet buffer for
normal operation and a 4GB external deep buffer to handle up to 50ms of packet queuing in case of interface
congestion.

I S EE LI |t

o5 3 T —

Figure 1- NCS 5501 Base Platform Figure 2- NCS 5501-SE Platform

The NCS 5501/56501-SE platform has Intel multi-core CPU with 32GB of RAM. There is a built-in 64GB of Flash
SSD storage which is part of the file system to provide additional on-board space for persistent storage. The high-
speed multi-core CPU and large memory base builds the foundation for a highly robust platform that runs Cisco's
64-bit I0S XR Operating System. The 64-bit I0S XR enables better processing performance and faster access to
system memory. It also provides the ability to create containers to run third-party applications. These advantages
plus the new feature enhancements such as telemetry, programmability and flexible packaging in I0S XR, builds a
solid foundation for NCS 5500 platforms.

In the NCS 5501 Platform Family, there are two variants which are as follows.

NCS 5501 Base Model

The NCS 5501 base model is a 1 RU fixed form factor platform that supports 800Gbps of bandwidth and up to 720
million packets per second forwarding. It has 48x 1/10G SFP Ports and 6x 40/100G QSFP Ports. The NCS 5501
base model has an Intel 6-Core CPU operating at 1.9GHz with 32GB of RAM. This model is based on an 800Gbps
System-on-a-Chip (SoC) single ASIC, supporting on-chip tables of minimum 256K IPv4 or 64K IPv6 routes (350K
IPv4 or 160K IPv6 with internet prefixes distribution) and 750k for IPv4 /32 and /24 routes shared with MPLS and
MAC. Globally, the system supports 1M+ prefixes.

Flgure 3- NCS 5501 Base Model Front View

o

N
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NCS 5501-SE Scale Model

The NCS 5501-SE is a 1 RU fixed form factor scale model that has 40x 1/10G SFP Ports and 4x 40/100G QSFP
Ports. It is based on Intel 8-Core CPU operating at 2GHz with 32GB of RAM. This model is based on System-on-a-
Chip (SoC) providing 800Gbps of bandwidth at 600 million packets per second forwarding. The difference between
NCS 5501 base model and NCS 5501-SE scale model is that NCS 5501-SE provides the extended feature scale
capability along with line rate performance on each port. The extended scale is achieved for FIB, ACL and QoS by
utilizing a 10MB external-TCAM. This external-TCAM is used in addition to the on-chip table. The off-chip/external-
TCAM provides up to 2M entries that can be shared between IPv4, IPv6 routes, ACL and QoS. Globally, the

system supports up to 2.75M prefixes.

Figure 4- NCS 5501-SE Scale Model Front View

— G — — L1000 —p

NCS 5501-SE has the capability to support 1G and 10G ZR/DWDM' optics. ZR and DWDM support is only
available on ports from 16 till 39 which are highlighted with pink color on the chassis. NCS 5501-SE also supports

timing via the timing ports available at the front of the chassis.

NCS 5501 Base

Chassis Height 1 Rack Unit

Chassis Dimensions DT % AT A0 N A 7D

55.12 x 44.20 x 4.37 cm

NCS 5501-5E

3.1.28

; Ports i 48x 1/10Gbps SFP Ports 40 bps SFP Ports 316
/ 6x 40/100Gbps QSFP Ports 4x 40/100Gbps QSFP Ports

Forwarding ASICs

Packet Forwarding Rate

Max Throughput

311

Resources

24x 10G SFP Ports via Breakout

720Mpps

On-chip tables for a minimum of 256K
‘IP\M or 64K IPv6 routes (350K IPv4 or
160K {Pv6 with internet distribution)

Iand MPLS labels

-

! Refer to NCS 5500 Optics Compatibility Matrix data sheet for supp{cqroadmap.
s B

© 2016 Cisco and/or its affiliates. All rights reserved. This document is Cisco Public

F-

On-chip tables for 750K IPv4 rautes, MAG

16x 10G SFP Ports via Breakout

800Gbps single Forwarding ASIC

600Mpps

cale up to 2M 1Pv4 or 1M IPyE s

(FIB scale up to 2.75M iPv4 routes if
combined with on-chip tables)
LOn-nhip tahlas for 760K IPv4 routes, MAC
nd labels

P
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16MB On-chlp Buffers

Buffers

4GB Off-chip Buffers
Latency 2 to 8 usec
Processor | Intel 6-Core processor @ 1.8 GHz |3.1.3 | Intel 8-Core processor @ 2.0 GHz
System Memory ‘ 32GBDRAM [3.1.3
Flash Storage B4GB Flash SSD Storage |3.1.4

" Table 2- NCS 5501/5501-SE Platform Specifications

NCS 5502/5502-SE Platform Architecture

The NCS 5502/5502-SE is a 2 RU routing platform that supports industry-leading performance and density of
100G ports in fixed form factor. Both the NCS 5502 base mode! and NCS 5502-SE scale model have 48 QSFP
form-factor ports that can be configured as either 40G, 4x 10G in breakout mode or 100G ports.

Figure 5- NCS 5502 Platform

NCS 5502/5502-SE has eight Forwarding ASICs, each offering 600Gbps of bandwidth and up to 720Mpps of
throughput. The platform delivers up to 5,760 million packets per second (Mpps) and up to 4.8Tbps of line rate
forwarding. The eight Forwarding ASICs are connected to two Fabric ASICs called Switch Fabric Element (SFE).
The Forwarding ASICs and Fabric Elements perform cell-based forwarding. The packets are segmented into
smaller sized cells (64 to 256 bytes) and distributed evenly to the two Fabric Elements. This mechanism provides
the required data path bandwidth and packet forwarding capacity to achieve a true non-blocking architecture. It
also permits the router to forward single flows with no bandwidth limitation.

The Forwarding ASIC on NCS 5502/5502-SE has a 16MB on-chip packet buffer for normal operation and a 4GB
external deep buffer to handle up to 50ms of packet queuing in case of interface congestion.

- et 3
'&}’NEXTECH ASIA CO.LTD.
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Figure 6- NCS 5502 Platform Architecture

The NCS 5502/5502-SE platform uses an Intel 12-core CPU operating at 1.6GHz with 64GB of RAM. It has 64GB
of SSD Flash drive which is part of the file system to provide additional on-board space for persistent storage. The
platform runs Cisco’s 64-bit [0S XR Operating System that enables better processing performance and fast
system memory access.

In the NCS 5502 Platform Family, there are two variants which are as follows.

NCS 5502 Base Model

The NCS 5502 base model has 48 QSFP Ports that can operate at 40/100G or in 4x 10G break out mode. NCS
5502 base model supports 1M+ prefixes; it has on-chip tables to support a minimum of 256K IPv4 or 64K |Pv6
routes (350K IPv4 or 160K IPv6 with internet prefixes distribution) and 750k for IPv4 /32 and /24 routes shared with
MPLS and MAC addresses.

Figure 7- NCS 5502 Base Model Front View

NCS 5502-SE Scale Model

NCS 5502-SE scale model is exactly the same as NCS 5502 base model in terms of port-count, form-factor and
architecture. The major difference between the two platforms is that NCS 5502-SE provides extended scale
capability for FIB, ACL and QoS by utilizing a 10MB external-TCAM. This external-TCAM is used in addition to the
on-chip table. The off-chip memary provides up to 2M entries shared between IPv4, IPv6 routes, ACL and QoS.
Globally, the system supports up to 2.75M prefixes.

~

{8
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- ~NCS 5502 ' NCS 5502-SE

2 Rack Unit

Chassis Height

Chassis Dimensions

Ports

Forwarding ASICs
Packet Forwarding Rate
| Max Throughput

Resources

Buffers

Latency
Processor

System Memory

Flash Storage
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Figure 8- NCS 5502-SE Scale Model Front View

5,760 Mpps (8 x 720 Mpps)

pr 64K IPv6 routes (350K IPv4 or 160K IPv6
with Internet distribution)

On-chip tables for 750K IPv4 routes, MAC
and MPLS labels

On-chip tables for a minimum of 256K 1Pv4 l

30 x 17.30 x 3.45 inches
76.20 x 43.94 x 8.73 cm

48x 40/100Gbps QSFP Ports
192x 10G SFP Ports via Breakout

8 Forwarding ASICs x (600Gbps bandwldth each)

4,800 Mpps (8 x 600 Mpps)

4.8Tbps

FIB scale up to 2M IPv4 or 1M IPv6 routes
(FIB scale up to 2.75M IPv4 routes if
combined with on-ship tables)

On-chip tables for 750K IPv4 routes, MAC
and labels

16MB On-chip Buffers
4GB Off-chip Buffers

2 to 8 usec
Intel 12-Core processor @ 1.6 GHz

64GB DRAM

64GB Flash SSD Storage

~ Table 3- NCS 5502/5502-SE Platform Specifications

st
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Fan Trays and Power Supplies
Fan Trays:

olors indicate t —to- ck orbac —to-fronta

3.1.10| Power Supplies:

sharing. a Q hgj-swaggagla features to the glatform The flxed platforms have opt|ons for AC or DC power supply

providing 1+1 redundancy for NCS 5501/5501-SE and N+N redundancy for NCS5502/5502-SE platforms. The
power supplies provide internal component-level monitoring, temperature sensors, and intelligent remote-
management capabilities. Both the AC and DC power supplies are platinum-rated and offer 91% plus efficiency, so
less power is dissipated as heat and more power is available for the system to use than with typical power
supplies.

NCS 5502 Platform Rear View NCS 5502-SE Platform Rear View

Management Ports:

On NCS 5501/5501-SE platforms, Out-of-band management is available via two 10/100/1000Mbps Management
Ethernet interface; there is a serial RS-232 console port and a USB2.0 interface. In NCS 5501 the management,
console and USB ports are at the back of the chassis, while in NCS 5501-SE there ports are at the front,

The Out-of-band management on NCS 5502/5502-SE platforms is available via two 10/100/1000Mbps
Management Ethernet interface and a serial RS-232 console port at the front of the chassis. There is one USB2.0
interfaces that can be uscd for disaster recovery and also to transfer system images and logs. In NC3 5502/5502-
§E the management, console and USB puils aie al lhe lronl of he chassls,

< N
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S AR

Input Voitage AC PSU

Input Voltage DC PSU

Output Power AC PSU

Output Power DC PSU

Typical Power Consumption

PSU Efficiency

Fan Trays

Fan Trays Redundancy
Air Flow

Out of Band Management
Console Port

USB Port
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NCS 5501 NCS 5501-SE

2x 1100W AC or DC

3.1.10

90 to 265V (min-max)
100 to 240V (nominal)

-40 to -75V DC (min-max)

3.1.10

1100 Watts

1100 Watts - DC PSU for reverse airflow
950 Watts - DC PSU for forward alrflow

243 Watts 320 Watts

Platinum Rated -

t:s } 3.1.11

i+1 Redundancy  |3.1.11

NCS 5502
4x 2000W AC or DC
N + N Redundancy

90 to 265V (min-max)
100 to 240V (nominal)

-40 to -75V DC (min-max)
-48 to -60V DC (nominal)

2000 Watts

2000 Watts

1450 Watts
91% plus efflclency
3 hot-swappable fan trays

N+1 Redundancy

Front-to-Back or Back-to-Front Airflow

10/

1x RS-232 Serlal port

"~ Table 4- NCS 5500 Fixed Platform Fan & Power Supply Specifications

nage

3.1.7

3.1.8

3.1.9

1850 Watts

]
CXTECH ASIA CO. LTD.

Q' NEXTECI aASia CO.LTD

NCS 5502.SE
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Conclusion

The Network Convergence System 5500 Series fixed form factor platforms are designed to provide highest
performance and scale in 1RU and 2RU configurations. The fixed platforms offer 1/10/40/100G ports speeds with
low-latency forwarding and lowest power consumption per Gigabit/sec.

The NCS 5500 fixed platforms support front-to-back and back-to-front airflows. The fixed platforms have options
for AC or DC power supply. Both the AC and DC power supplies are platinum-rated and offer 92% plus efficiency,
so less power is dissipated as heat and more power is available for the system to use than with typical power
supplies.

NCS 5500 fixed platforms have base and scale models giving network operators the flexibility to choose based on
port speed, scale and cost needs. The NCS 5501 and NCS5502 base models support more than a million routes
while the NCS 5501-SE and NCS 5502-SE scale models are available to cater to the requirements of multi-million
routes and large ACLs. In addition to that all the fixed platforms have on/off-ASICs buffers to provide deep queuing
in case of network congestion.

*13.1.5

Based on the hardware/software attributes and capabilities, NCS 5500 is an ideal platform to position in data
centers, large enterprise, Web and service provider's networks to achieve efficient performance and scale for
growth.

2

NEXTECH ASIA CO.LTD.
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||I|l|l|l
CISCO Data Sheet

Cisco Network Convergence System 5500 Series:
Fixed Chassis

Product Overview

Based on the Cisco Global Cloud Index, digitalization is projected to grow global data center and public/private
cloud networks traffic more than 25 percent annually, resulting in a threefold increase by 2019. To help network
providers meet these challenges, the Cisco® Network Convergence System 5500 Series is built with features such
as high port densities, deep packet buffering, and forwarding hardware optimized for these types of deployments.

The Cisco NCS 5500 Series offers four fixed configuration chassis, the NCS 5501 (Figure 1), NCS 5501 SE
(Figure 2), NCS 5502 and NCS 5502 SE (Figure 3). These systems provide functionality vital to both the Top of
Rack (ToR) and spine or leaf roles common to modern spine-and-leaf architectures. Capabilities such as advanced
packet classification, segment routing, uitra-wide ECMP, programmable network management and telemetry are
added to the robust and mature features already present in Cisco 10S® XR Software Release 6.0.0.

Figure1.  The Cisco NCS 5501 Chassis

Figure 2.  The Cisco NCS-5501-SE Chassis

Figure 3.  The Cisco NCS-5502 and NCS-5502-SE Chassis

Cisco |08 XR Software Overview ‘-'- e /Z -

The Cisco NCS 5500 Series fixed chassis is powered by il g carner—class 84-bit version of Cisco 108
XR Software designed on operational efficiency, optimizeq

(evalved programmable network). Cisco 108 XR %?E eﬁeﬁ QF{S %ﬁurﬁ ch as iPXE boot, auto
provisioning, native support for third-party appﬂcatlo ine-to- mNne interface, telemetry, and

sting,
flexible software package delivery. ’ﬁ
For a complete list of supported features, refer to Cisco Feature Navigator. |

© 2017 Clsco and/or its afflllates. All rights reserved. This document Is Cisco Publlc Informatlon.
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Software Requirements
The Cisco NCS 5500 Series fixed chassis support Cisco I0S XR Software Release 6.1.1 and later.

Specifications
Tables 1 through 8 list key specifications for the Cisco NCS 5500 Series fixed chassis.

Table 1.  Features and Benefits of Cisco NCS 5500 Series Fixed Chassis (Cisco I0S XR Software 6.1.1 Release or Beyond)

Feature | Specification

Integrated Interface | 1GE/10GE/25GE/40GE/100 Glgablt Ethernet support
Industry leadIng carrler-class Clsco | Visibllity and telemetry

10S XR Software | Machine-to-machine Interfaca

[ Application hosting
Flexlble platform and packaging

i Modularlty
i Automation

| Management ports Provides easy access to system console

|

External USB port | Helps sImplify Image and flle management
| Embedded USB (eUSB) storage Flash memory devices for storing software Image, conflguratlon, logging, and recovery ,
' |
| Power consumption Ultra-low power per Glgablt Ethernet !
; Redundancy Redundant fan tray

Redundant AC or DC power supply

Table 2, Cisco NCS 5501 Fixed Chassis Specification

Feature § Specification

Chassis PIDs NCS-5501
| NCS-5501-SE [
| Interfaces | NC8-5501: 48 ports of 1GE/10GE
| | 6 ports of 40GE/100GE
‘ | NCS-5501-SE: 40 ports of 1GE/10GE
| 4 ports of 40GE/100GE
i Integrated Route Processor 10S-XR 64-blt software running on an 8 cores x86 CPU @ 2Ghz
Management Ports 3x RJ45, one for console and two for management LAN ports
Flexible Forwarding Ports 4x 100 Gigabit Ethernet with QSFP28 optics I
NCS-5501-SE QSFP+ optics to support 40GE and 4x 10GE breakout optlons avallable f
40x 10 Glgabit Ethernet with SFP+ or SFP optics to support 1GE speed
NCS-6501 6x 100 Glgablt Ethernet with QSFP28 optics
QSFP+ optics to support 40GE and 4x 10GE breakout options avallable
48x 10 Glgablt Ethemet with SFP+ or SF" glics to support 1GE speed
| Perfermance Up to 800 Gbpe of cystom tt )
{ Route Scale | NCS-6501: Up to 1M FIB en P/
| NCS-6601-8E: Up to 2M Fi [
Power & Cooling lNsatures 2 hot-swappable power sup redundancy, ' I -
| Rovarciblo alrflow availablo doeterminoe alrflow diroctlon) :
| 2 hot-swappable gy g AINEBISRTIOIN 4
Power Consumption | NCS-5501 Typlcal: 240W at 25 degrees Celslus ‘
Oulpul puwer. Ful ipul puwer, divide by | Maxltnum: 370W al 83 deproes Celslus {
I 0.91, which represents average supply | - —————— e |
| efficlency. | NCS8-5501-SE Typlcal: 260W at 25 degrees Celslus |

Maxiinuini. 420W al 88 duyives Culslus

o P
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Feature Specification

Physical Specification Helght: 1RU 1,72 In (4.37 cm)
Width:17.4 In (44.20 cm)
Depth: 21.7 In (65.12 cm)
NCS5501 Weight: 22.8 Ibs (10.34 kgs)
NCS5501-SE Welght: 23.5 Ibs (10.66 kgs)

-

Table 3.  Cisco NCS 5502 Fixed Chassis Specification

|
Feature | Specification

Chassls PID NCS-5502
NCS-5502-SE
Flexible Forwarding Ports NCS-5502 l 48 ports of 100GE/40GE/10GE via 4x10GE
NCS-5502-SE 48 ports of 100GE/40GE/10GE via 4x10GE
; Integrated Route Processor 108-XR 64-bit software running on a12 cores x86 CPU @ 1.6Ghz
Management Ports 3x RJ45, one for console and two management LAN ports
FlexIble Forwarding Ports 48x 100 Gigabit Ethernet with QSFP28 or QSFP+ optlcs to support 100GE, 40GE, and 4x 10GE }
breakout options |
Performance Up to 4.8Tbps of system throughput I
' Route Scale NCS§5502: Up to 1M FIB entries

NC85502-SE: Up to 2M FIB entrles

Power & cooling features 4 hot-swappable power supplies providing N+N redundancy
| Reverslble alrflow avallable (power supply PID determines alrflow directlon)
3 hot-swappable fan trays provide redundant system cooling

i Power Consumptlon NCS-5502 | Typlcal: 1450W at 25 degrees Celslus
| Output power. For Input power, divide by MaxIimum; 2000W at 55 degrees Celslus

0.91, which represents average supply p——— " - z = = e —
| efficiency. NCS-5502-SE Typlcal: 1850W at 25 degrees Celslus

Maximum: 2400W at 55 degrees Celslus

Physlcal Speclficatlon Helght: 2RU 3.45 in. (8.73 cm)

| Width: 17.3 In, (43.94 cm)

Depth: 30.0 In, (76.20 cm)

NC85502 Welght: 55.5 Ibs (25.174 kgs)
NCS5502-SE Welght: 52.5 Ibs (23.813 kgs)

Table 4. Software Feature Support on NCS 5500 Fixed Chassis in Cisco 108 XR Software 6.1.1 Release or Beyond

Description | Specification

! Layer 2 o Layer 2 switch ports
» |IEEE 802.1Q VLAN encapsulation/Q-In-Q encapsulation
| e IEEE 802.1ad

Il ports (up to &
s L2 Ingress Access Cantrol List (Al
e L2 AC-AC cross-connect

e Ethemet Flow Point (EFP) and VLA
o Virtual Router Redundancy Frotocd

: NEXTECH ASIA CO.,LTD.

3,113
3114

e afjiate Systam (1S A 2
e 32-way Equal-Cost Multipath (ECMP)
I e L3 Ingress and egress IPv4 ACL and IPv6 ACL
| . B!dlrﬂclio{!éi'famarding Detaction (BFD) o BB

© 2017 Cisco and/or Its affillates. All rights reserved, This document Is Cisco Public Informatlon. <}> Page 3 of 11
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Description I Specification

| o Cisco Bundle Ethemet technology (up to 32 ports per Ethemet Bundle)

o Jumbo frame support (up to 9216 bytes)

o Layer 3 Virtual Private Network (L3VPN)

| MPLS o Label switching

| | «LOP

o MPLS Traffic Englneering

e Ethernet over MPLS (EoMPLS)

Segment Routing (SR} 3.1.19.1

3.1.193
3.1.19.5
| Quallty of Service (QoS)
i 3.1.16
e 8 number of queues for user traffic
o Support for priority queuing
| Automation e Zera-Touch Provisloning (ZTP), IPXE
| ¢ Configuration management
Security
3.1.22
| e Layer 2 Ingress ACLs
e Layer 3 ingress ACLs
znacesont |
‘ 3.1.24

Supported Transceivers Modules

Check the data sheet for Cisco NCS 5500 Series supported transceivers module.
Environment

Table 5. Environmental Properties for NCS 5500 Fixed systems

Property [ Cisco NCS 5500 Series
! Normal Operating Temperalury ‘ 32 (v [04°F (0 1o 40°C)
[ Non-operating (storage) Tomperature | —40 to 158°F (—40 to 70°C) = N
Operating Humidity 5% to Y5% (noncandensing)
Note: Not to exceed 0.024 kg water o P ” ==
| Storage (refative} Humidily 8% to Y8Y% at 40C per NEBS (GR-64-
IE | Note: Not to exceed 0.024 kg water
Altitude ' 0 to 10,000 ft (O to 3000erEx TEC S'A co
Power Inputs | Worldwide ranging AC (20-285V; 50-60 29 --LTD. o N
Worldwide ranglng DC (-40V to -72V) -
| Air Flow Front to back _6.L (\J —‘.
| Rack ta front

¢ Link Aggregation Control Prolocol (LACP): IEEE 802.3ad

C

ag/NEXTECH ASIA

» Hot Standby Router Protocol {(HSRP)/Virtual Router Redundancy Protocol (VRRP)

0.,L7D.
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Regulatory Standards Compliance

Table 6.  Regulatory Standards Compliance: Safety and EMC

Specification | Description

Regulatory compliance .[ Products should comply with CE Markings according to directives 2004/108/EC and 2006/95/EC
]
Network Equlpment | Deslgned to meet GR-63-CORE and GR-1089-CORE
Bullding Standards (NEBS)
3.1.29|| Safely

EEEE

! o AS/NZS 60950-1
| o GB4943

3.1.29 | EMC Standards | e 47CFR Part 15 (CFR 47) Class A
s AS/NZS CISPR22 Class A
| o CISPR22 Class A
» EN55022 Class A
» |[CES003 Class A

|

o EN61000-3-2 g
o EN61000-3-3 [

| e KN22 Class A

| o CNS13438 Class A

o EN55024
e CISPR24

_ « EN300386

| * KN 610004 series

| RoHS The product Is RoHS-6 compllant with exceptlons for leaded-ball grid-array (BGA) balls and lead press-fit
| connectors,

EMC Immunity

Additional information related to NCS5500 requlatory compliance and safety standards.

Ordering Information

Table 7. Ordering Information for NCS5501 and NCS-5501-SE

| Chassls NCS-5501 NCS6501 Fixed 48x10G and 6x100G chassls
| RTU NCS-5501-LiC NCS 5501 Right To Use License

Chassls NCS-5501-SE NC85501 - 40x10G and 4x100G Scale Chassls

RTU NCS-5501SE-LIC NCS 5501 Scale Right To Use License
| SwW XR-NC55-P-06.01 | Cisco NCS 5500 10S XR 6.1 Image

XR-NC55-PKg-06.01 Cisco NCS 5500 10S XR 6.1 PK9 Ima%e el P

I Fan Qptlon N(_':S-1 RU-FAN-RV NCS 5500 1RU Chassls F Y Part- xhgusUBack&to-Fronl
| ' NCS-1RU-FAN-FW NCS 5500 1RU Chassls F: ake/Front-to-back
| Power Option | NCS-1100W-ACRV NCS 5500 AC 1100W P Exhaust/Back-to-Front

,l | NCS-1100W-ACFW NCS 5500 AG 1100W P Intake/Front-to-bac T

I NCS- 1100W DCRV NCS 5500 DC 1100W Power Sup éPon -S Exhaust/Back-to-Front L
NCS- 950W DCFW NCS 5500 DC glﬁ%’owar !‘ pply aﬂ Sq%kl#roq{'m back [
| Ntk 1100W-| IVRV | NOG 5500 1100W HVAC/I IVDC Purt-8 EIJIdubVBdbk v F|U||l !
. NCS-1100W-HVFW | NCS 5500 1100W HVAC/HVDC Pon S 1ntakeu;‘3lj Ao back n ‘
Page § of 11
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: Description

3.1.21
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Accessories
| Option

Table 8.

| NCS 5500 L3VPN Lic for NCS-5501

| NCS-1RU-ACCKIT

| NCS-1RU-NEBS-KIT NCS 5500 NEBS Kit for 1RU Chassls ~ Includes NCS-1RU-ACC-KIT

NCS 5500 Accessory Kit for 1RU Chassls

Ordering information for Software Licenses Available on NCS-5501

| NCSSP-ADVL3-5501T

| NCBSP-ADVL3-100T

| NC55P-ADVL2-5501T

| NC55P-ADVL2-100T
NC55P-CRAGR-5501T
NG55P-CRAGR-100T
NC55P-PEER-5501T
NC55P-PEER-100T

| NC85P-ADVDC-5501T

l NC55P-ADVDC-100T

| NC55P-BASIC-LSR

Table 9.

NCS 5500 L3VPN Lic for NCS 5500 Base Per 100G Bandwlidth
| NCS 5500 L2VPN Lic for NCS-5501
NCS 5500 L2VPN Llc for NCS 5500 Base Per 100G Bandwldth
NCS 5500 Core and Aggregatton Lic for NCS-5501
NCS 5500 Core and Aggr Lic for NCS 5500 Base Per 100G BW
NCS 5500 Peering Llc for NCS-5501
| NCS 5500 Peering Lic for NCS 5500 Base Per 100G Bandwlidth
‘ NCS 5500 Advance Data Center Llc for NCS-5501
| NCS 5500 Adv Data Center Lic for NCS 5500 Base Per 100G BW
| NCS 5500 Baslc MPLS LSR License

Ordering Information for Software Licenses Available on NCS-5501-SE

Part Number

NC56P-ADVL3-55018
NC55P-ADVL3-100S
NCSEP-ADVIL2-5501S
NC55P-ADVL2-100S
NC55P-CRAGR-6501S
| NC55P-CRAGR-1008
NC55P-PEER-5501S
NC55P-PEER-1008

| NC55P-ADVDC-5501S

NC56P-ADVDC-100S
NC55P-BASIG-LSR
NCS55P-TIMING-F

Table 10.

10G

Part Number

| GLG-TE (1000BASE-T)
GLC-SX-MMD
GLC-LH-SMD

SFP-10G-SR
| SFP-10G-SR-$
SFP-10G-SR-X
| SFP-10G-LR
| SFP-10G-LR-S
| SFP-10G-LR-X

| Description
NCS 5500 L3VPN Llc for NCS-5501-SE
NCS 5500 L3VPN Llc for NCS 5500 SE Per 100G Bandwidth
NCS 5500 L2VPN Lic for NCS-5501-SE J.
NCS 5500 L2VPN Lic for NCS 5500 SE Per 100G Bandwlidth I
| NCS 5500 Core and Aggregation Llc for NCS-5501-8E
: NCS 5500 Core and Aggr Lic for NCS 5500 SE Per 100G BW
| NCS 5500 Peering Llc for NCS-5501-SE
NCS 5500 Peering Llc for NCS 5500 SE Per 100G Bandwidth
NCS 5500 Advance Data Center Lic for NCS-5501-SE
| NCS 5500 Adv Data Center Lic for NCS 5500 SE Per 100G BW
NCS 6500 Baslc MPLS LSR License
i NCS 5500 Timing and Mobillity Lic for Fixed Chassls

Ordering Information for Optics Supported on NCS-5501 and NCS-5501-SE Chassis

Description

1000BASE-T standard, RJ45 capp

Note on NCS-5501-SE;
(Clause 37) with 1G o

1000BASE-SX short
| 1000BASE-LX/LH lon

| Cisco 10GBASE-SR

ASE-T) SFP module and 1G Auto Negatiation
upportad on ports 8 to 15

g

TR i
@ gy i
I .

| Cisco 1UGBASE-SR MmE S-Class

gf:ncj)oenm:f&ﬂmwﬁs&g?gﬁﬁ%-?[v 'FBI.OTUEG SFP+ Module for MMF, extended

| Cisco 10GBASE-LR SFP+ Module for SMF
| Cisco 10GBASE-LR SFP+ Module for SMF S-Class

| Clsco multirate 10GBASE-LR, 10GBASE-LW and OTU2e SFP+ Module for SMF, extended |
temperature range |

g
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Type ! Part Number

| 40G | QSFP-40G-SR4

| [ asFP-40G-sR4-s
QSFP-40G-CSR4
QSFP-40G-SR-BD
QSFP40G-LR4
QSFP-40G-LR4-S

| WSP-Q40GLRAL

QSFP-40G-ER4

|
|
|
| QSFP-100G-5R4-5
| QSFP-100G-LR4-S
QSFP-100G-CWDM4-S
| QSFP-100G-PSM4-S
| | QSFP-100G-AOC1M
QSFP-100G-AOC2M
! | asFP-100G-A0CaM
[ | QSFP-100G-AOC5M
| QSFP-100G-AOCTM
QSFP-100G-AOC10M
| QSFP-100G-AOC15M
QSFP-100G-A0C20M
| QSFP-100G-AOC25M
| QSFP-100G-AOC30M

| 100G

| QSFP-4x10G-LR-S (40G-PSM4) | 40GBASE-LR4 QSFP40G transceiver module for SMF, 4 CWDM lanes In 1310nm window

' Descriptian
40GBASE-SR4 QSFP+ transceiver module for MMF, 4-lanes, 850-nm wavelength, 12-fiber
MPO/MTP connector

|
|
40GBASE-SR4 (IEEE 802.3ba Spec.) QSFP+ transcelver module for MMF, 4-lanes, 850-nm |
wavelength, 12-fiber MPO/MTP connector |

40GBASE-CSR4 QSFP+ transcelver module for MMF, 4-lanes, 850-nm wavelength, MPO-12
connector, 300 m reach with OM3 fiber I

40G QSFP Bi-Dlrectional transceiver module, Duplex Multl-mode Flber, LC Duplex
| connector, 100m reach with OMS3 fiber

Muxed Inslde module, Duplex LC connectar, 10km, Multi-rate Support (40G Ethernet and
QOTU3)

40GBASE-LR4 QSFP40G transceiver module for SMF, 4 CWDM lanes In 1310nm window
Muxed inside module, Duplex LC connector, 10km

40GBASE-LR4 QSFP40G transcelver madule for SMF, 4 CWDM lanes In 1310nm window
Muxed Inside module, Duplex LC connectar, 2km

4x10GBASE-LR/40G PSM4 transcelver
40GBASE-LR4 QSFP40G transceiver module for Single Mode Fiber, 4 CWDM lanes In
1310nm window Muxed Inslde module, Duplex LC connector, 40km
100GBASE SR4 QSFP Transcelver, MPO, 100m over OM4 MMF
I 100GBASE LR4 QSFP Transcelver, LC, 10km over SMF
] 100GBASE CWDM4 QSFP Transcelver, LC, 2km over SMF
100GBASE PSM4 QSFP Transcelver, MPO, 500m over SMF
| 100GBASE QSFP Actlve Optlical Cables 1 meter
100GBASE QSFP Active Optical Cables 2 meter
100GBASE QSFP Actlve Optical Cables 3 meter
| 100GBASE QSFP Active Optlcal Cables 5 meter
100GBASE QSFP Actlve Optical Cables 7 meter
100GBASE QSFP Active Optlcal Cables 10 mater
100GBASE QSFP Actlve Optical Cables 15 meter |
100GBASE QSFP Actlve Optical Cables 20 meter |
‘ 100GBASE QSFP Aclive Optical Cables 25 meter
! 100GBASE QSFP Active Optical Cables 30 meter

Table 11.  Ordering Information for Power Cables Supported on NCS-5501 and NCS-5501-SE Chassis

Part Number

] Description

CAB-250V-10A-BR
| CAB-250V-10A-1D

| caB-250v-10A-1s
CAB-C13-C1d-2M
PWR-CORD-ROK-A
15454-M-CBL-R-JPN
CAB-250V-10A-AR
CAB-250V-10A-CN

i CAB-9K10A-IT
CAB-AC-L620-C13
CAB-C13.CBN
CAD-NSKGA-NA
CAB-3P-JPN

| CAB-9K10A-SW

| CAB-9K10A-UK

| CAB-ACTW

| CAB-IND-10A

© 2017 Clsco and/or Its afflllates. All rights reserved. This document Is Clsco Public information.

Power Cord - 250V, 10A - Brazll
AC Power Cord - 250V, 10A , Indla
AC Power Cord - 250V, 10A - Israel
| Power Cord Jumper, C13-C14 Connectors, 2 Meter Length
! Pwr Cord ROK 1.8m BlackYP-22K To YC-12
'AC power cable - Japan right exit
AC Power Cord - 250V, 10A - Argentina
AC Power Cord - 250V, 10A - PRC
Power Cord, 250VAC 10A CEI Z&WPFUQ, Italy
AC Power Card, NEM 0-C1 18,51t
Cablnet Jumper Powal 0A, C14-C13 Connectors

Power Cord, 200/240 [s} P {
AC Power Cord (Japa < lug, 2.3 ' !

Power Cord, 260VAC 104
AC Powaer Cord (Talwan), C13, EL 302, 2,3M

Pawer Cork?ﬁ&gﬁ gﬁf é{:.g EQS::E-?&) - - ,, _ ..

10A Power cable for India
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Part Number Description
15454-M-CBL-L-JPN |AC power cable - Japan left exit
CAB-9K10A-EU Power Cord, 250VAC 10A CEE 7/7 Plug, EU
| CAB-9K12A-NA Power Cord, 125VAC 13A NEMA 5-15 Plug, North America
CAB-C13-C14-JMPR Recessed receptacle AC power cord 27In
CAB-9K10A-AU | Power Cord, 250VAC 10A 3112 Plug, Australla

Table 12.  Ordering Information for NCS-5602 and NCS-5502-SE

Part Number | Description
Chassls NCS-5502 | NCS5502 Flxed 48x100G chassis
RTU NCS-5502-LIC NCS 5502 Right To Use License
: Chassls i NCS-5502-SE NCS5502 - 48x100G Scale Chassls
| RTU NCS-55028E-LIC NCS 5502 Scale Right To Use License
sSwW | XR-NC55-P-08.01 Clsco NCS 5500 10S XR 6.1 Image
i XR-NC55-PK9-08.01 Clsco NCS 5500 10S XR 6. 1_ E(Q_l-r;la_g_e
Fan Optlon NC55 2RU FAN-RV NCS 5500 Fan Tray 2RU Chassls Port-S Exhaust/Back-to-Front -
l ' N055 2RU-FAN- FW = NCS 5500 Fan Tray 2RU Chassls Port-S lntake/E)r;t_-to-back -
Power Option NC55-2KW-DCRV | NCS5500 DC 2KW Power Supply Port-S Exhaust/Back-to-Front
[ [ NC-55-2KW-DCFW NCS 5500 DC 2KW Power Supply Port-S IntakeIFront to-back
' NC552KW ACRV | NCS 5500 AC 2KW Power Supply Port-S ExhaustIBack-to Front . ';
NCSS 2KW ACFW 1 NCS 5500 AC 2KW Power Supply Port-S lntakelFront to—back Bl |
| Accessories NCS-2RU-ACC-KIT NCS 5500 Accessary Kit for 2RU Chassis ‘
Fliter Option NCS-5502-FLTR-RV NCS 5502 Fllter Pori-side exhaust/Back-to-Front .
i NCé-ﬁSOé—FLfﬁ-FW . NCS 5502 Flller Port-Slde Intake/Front to-back . |

Table 13.  Ordering Information for Software Licenses Available on NCS-5502 Chassis

Part Number ! Description

; NC55P-ADVL3-5502T NCS 5500 L3VPN Lic for NCS-5502

| NC55P-ADVL3-100T NCS 5500 L3VPN Lic for NCS 5500 Base Per 100G Bandwidth

| NC55P-ADVL2-5502T NCS 5500 L2VPN Lic for NCS-5502

| NCS5P-ADVL2-100T NCS 5500 L2VPN Llc for NCS 5500 Base Per 100G Bandwldth

| NC55P-CRAGR-5502T NCS 5500 Core and Aggregation Lic for NCS-5502

! NC55P-CRAGR-100T NCS 5500 Core and Aggr Lic for NCS 5500 Base Per 100G BW

‘| NC55P-PEER-5502T NCS 6500 Peering Lic for NCS-5502

i NC55P-PEER-100T | NCS 5500 Peering Lic for NCS 5500 Base Per 100G Bandwldth

! NC55P-ADVDC-5502T | NC8 5500 Advanco Data Center Llc for NCS-asil

r NC55P-ADVDC-100T | NCS 6500 Adv Data Center Lic fo '

NC55P-BASIC-LSR . NCS 5500 Basic MPLS LSR Lice

Table 14. Ordering Information for Software Licenses Availa

! Description

Part Number
| NC55P-ADVL3-55028
E NC55P-ADVL3-100S8
| NC55P-ADVL2-55025
! NCAIP-ADVL2-1008

NCS 5500 L3VPN Lic for NGS-5502-SE
NCS 5500 LVPN Lic for NCS 5500 SE Per 100G Bandwidth
NCG 5500 LEVIN Lic for NOE-5802-6C
| NCS 5500 L2VPN LI for NGB 5600 8F Par 1000 Dandwidth

© 2017 Cisco and/or its affiliates. All rights reserved. Thls document Is Clsca Public Information. P Page 8 of 11
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Part Number
NC55P-CRAGR-55028
| NC55P-CRAGR-100S
| NC55P-PEER-55025
NC55P-PEER-1008
| NCB5P-ADVDC-55025
‘ NC55P-ADVDC-100S
NC55P-BASIC-LSR

! Description

NCS 5500 Core and Aggregation Lic for NCS-5502-SE
NCS 5500 Core and Aggr Lic for NCS 5500 Base Per 100G BW
NCS 6500 Peering Llc for NCS-5502-SE
NCS 5500 Peering Lic for NCS 5500 SE Per 100G Bandwldth
| NCS 5500 Advance Data Center Llc for NCS-5502-SE
Ij NCS 5500 Adv Data Center Lic for NCS 5500 SE Per 100G BW
E NCS 5500 Baslc MPLS LSR License

Ordering Information for Optics Supported on NCS-5502 and NCS-5502-SE Chassis

Table 15.

Type

Part Number

QSFP-100G-SR4-S

| QSFP-100G-LR4-S

! Description

100GBASE SR4 QSFP Transceiver, MPO, 100m over OM4 MMF
100GBASE LR4 QSFP Transceiver, LC, 10km over SMF

100GBASE CWDM4 QSFP Transceiver, LC, 2km over SMF

100GBASE PSM4 QSFP Transcelver, MPO, 500m over SMF

100GBASE QSFP Active Optical Cables 1 meter |
! 100GBASE QSFP Active Oplical Cables 2 meter ,
| 100GBASE QSFP Active Optical Cables 3 meter |
1! 100GBASE QSFP Active Optical Cables 5 meter |

100GBASE QSFP Actlve Optical Cables 7 meter
QSFP-100G-ACC10M | 100GBASE QSFP Active Optical Cables 10 meter |
| QSFP-100G-AOC15M | 100GBASE QSFP Active Optical Cables 15 meter |

QSFP-100G-A0OC20M | 100GBASE QSFP Actlve Optical Cables 20 meter |
| QSFP-100G-AOC25M 100GBASE QSFP Actlve Optical Cables 25 meter |
| QSFP-100G-AOC30M 100GBASE QSFP Actlve Optical Cables 30 meter

QSFP-100G-CWDM4-S
QSFP-100G-PSM4-S
QSFP-100G-AOC1M
QSFP-100G-AOC2M
QSFP-100G-AOC3M
QSFP-100G-AOC5M
QSFP-100G-AOC7M

40G

Part Number

| CAB-250V-10A-BR
CAB-260V-10A-1D
CAB-260V-10A-IS

| cAB-C13-G14-2M

| PWR-CORD-ROK-A
16454-M-CBL-R-JPN

| cAB-250V-10A-AR

© 2017 Cisco and/or its affiliates. All rights reserved

QSFP-40G-SR4
QSFP-40G-SR4-S
QSFP-40G-CSR4
| QSFP-40G-SR-BD

| QSFP-40G-LR4
| QSFP-40G-LR4-S
WSP-Q40GLRA4L

QSFP-4x10G-LR-S
(40G-PSM4)

| QSFP-40G-ER4

Table 16.  Ordering Information for Power Cables Supported on NCS-5502 and NCS-5502-SE Chassis

. This document is Clsco Public Information. P

40GBASE-SR4 QSFP+ transcelver module for MMF, 4-lanes, 850-nm wavelength, 12-fiber |
MPO/MTP conneclor |
40GBASE-SR4 (IEEE 802.3ba Spec.) QSFP+ transcelver module for MMF, 4-4anes, 850- |
nm wavelength, 12-flber MPO/MTP connector
40GBASE-CSR4 QSFP+ transcelver module for MMF, 4-lanes, 850-nm wavelength,
| MPO-12 connector, 300 m reach with OM3 fiber
| 40G QSFP Bi-Diractlonal transcelver module, Duplex Multi-mode Fiber, LC Duplex
| connector, 100m reach with OM3 flber
| 40GBASE-LR4 QSFP40G transcelver module for SMF, 4 CWDM lanes [n 1310nm window
| Mixed Inside module, Duplex LC connector, 10km, Multi-rate Support (40G Ethernet and
| OTU3)
|
40GBASE-LR4 QSFP40G transcelver module for SMF, 4 CWDM lanes in 1310nm window
Muxed Inside module, Duplex LC connector, 10km
40GBASE-LR4 QSFP40G transcelver module for SMF, 4 CWDM lanes in 1310nm window
| Muxed Inside module, Duplex LC connector, 2km
4x10GBASE-LR/40G PSM4 transcelver

40GBASE-LR4 QSFP40G transcelver module for Single Mode Fiber, 4 CWDM lanes In
1310nm window Muxed inslde module, Duplex LC connector, 40km

|| Deseription
Power Cord - 250
AC Power Cord +
AC Power Cord
Pow Jumper, G13-C14 Connaclors, 2 Meter Lang .‘.‘ v
| Pr ﬁ%ﬁé&{im i 52 ol E R ?1 o™ |
| AC power cable - Japan right exit

i AC P?wer Cord - 250V, 10A - Argentina N\

Page 9 of 11
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Part Number | Description
CAB-250V-10A-CN AC Pawer Cord - 250V, 10A - PRC
| CAB-9K10A-IT Power Cord, 250VAC 10A CE| 23-16/Vil Plug, Italy
CAB-AC-L620-C13 AC Power Cord, NEMA L6-20 - C13, 2M/6.5ft |
CAB-C13-CBN Cabinet Jumper Power Cord, 250 VAC 10A, C14-C13 Connectors ]
CAB-NSK6A-NA Power Cord, 200/240V 6A North America
| CAB-3P-JPN AC Pawer Cord (Japan), C13, 3 Prong Plug, 2.3M |
I CAB-9K10A-SW Power Cord, 2560VAC 10A MP232 Plug, SWITZ |
| CAB-9K10A-UK Power Cord, 2560VAC 10A BS1363 Plug (13 A fuse), UK
| CAB-ACTW AC Power Cord (Talwan), C13, EL 302, 2.3M
! CAB-IND-10A i 10A Power cable for Indla
15454-M-CBL-L~JPN AC power cable - Japan left exit
CAB-9K10A-EU Power Cord, 250VAC 10A CEE 7/7 Plug, EU
CAB-9K12A-NA Power Cord, 125VAC 13A NEMA 5-15 Plug, North America
! CAB-C13-C14-JMPR Recessed receptacle AC power cord 27in
[ CAB-9K10A-AU Power Cord, 250VAC 10A 3112 Plug, Australia
Warranty

The Cisco NCS 5500 Series has a 1-year limited hardware warranty. The warranty includes hardware replacement
with a 10-day turnaround from receipt of a Return Materials Authorization (RMA).

Service and Support

Cisco offers a wide range of services to help accelerate your success in deploying and optimizing the Cisco NCS
5500 Series. These innovative Cisco Services offerings are delivered through a unique combination of people,
processes, tools, and partners, and they are focused on helping you increase operating efficiency and improve
your data center network. Cisco Advanced Services uses an architecture-led approach to help you align your data
center infrastructure with your business goals and achieve long-term value. Cisco SMARTnet™ Service helps you
resolve mission-critical problems with direct access at any time to Cisco network experts and award-winning
resources. With this service, you can take advantage of the Cisco Smart Call Home service, which offers proactive
diagnostics and real-time alerts on your Cisco NCS 5500 Series. Spanning the entire network lifecycle, Cisco
Services offerings help increase investment protection, optimize network operations, support migration operations,
and strengthen your IT expertise.

P’ B

Cisco Capital® financing can help you acquire the technolog achieve your objectives and étéy-
competitive. We can help you reduce Capital Expenditures ( erate your growth, and optimize your
investment dollars and ROI. Cisco Capital financing gives you flexibility 11 acquiring hardware, software, services,
and complementary third-party equipment. And youmgf‘ﬂ-mmmgmment Cisco Capital financing is
available in more than 100 countries. Learn more.

Cisco Capital
Financing to Help You Achieve Your Objectives

Far Mare Information

For more information about the Cisco NCS 5500 Series, visit Cisco Network Convergence System 5500 Serles.

<
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IGMPv2

[Ty |

Typical multicast deployments that benefit from PIM-SSM consist of entertainment-type solutions like the
ETTH space, or financial deployments that completely rely on static forwarding.

In SSM, delivery of data grams is based on (S,G) channels. Traffic for one (S,G) channel consists of datagrams
with an IP unicast source address S and the multicast group address G as the IP destination address, Systems
receive traffic by becoming members of the (S,G) channel. Signaling is not required, but receivers must
subscribe or unsubscribe to (S,G) channels to receive or not receive traffic from specific sources. Channel
subscription signaling uses IGMP to include mode membership reports, which are supported only in Version
3 of IGMP (IGMPv3).

To run SSM with IGMPv3, SSM must be supported on the multicast router, the host where the application is
running, and the application itself. Cisco I0S XR Software allows SSM configuration for an arbitrary subset
of the IP multicast address range 224.0.0.0 through 239.255.255.255.

When an SSM range is defined, existing IP multicast receiver applications do not receive any traffic when
they try to use addresses in the SSM range, unless the application is modified to use explicit (S,G) channel
subscription.

To support IGMPv2, SSM mapping configuration must be added while configuring IGMP to match certain
sources to group range.

Configuring Example
Configures the access-list (mc1):

Router#iconfigure

Router (config) #ipv4 access-list mcl

Router (config-ipvd-acl) #ipermit ipv4d any 232.1.1.0 0.0.0.255
Router (config~ipvd-~acl) #icommit

Configures the multicast source (1.1.1.1) as part of a set gf ggurces that map SSM groups described by the
specified access-list (mc1):

Router#configure

Router (config) #frouter igmp

Router (config-igmp) #ssm map static 1.1, ma
Router (config-igmp) #commit

NEXTECH As1A CO.,LTD.

Running Configuration

r

Routerf#show run router igmp

router igmp
ssm map static 1.1.1.1 mcl g:)

- Multicast Conflguration Gulde for Clsco NCS 3300 Serles Ruulers, 108 XR Relvase 8.5.x -
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. Information About Configuring NetFlow

» Only export format Version 9 is supported.
« A valid record map name must always be configured for every flow monitor map.

« Destination-based Netflow accounting is not supported, only IPv4, IPv6 and MPLS record types are
supported under monitor-map.

« Output interface field is not updated in data and flow records when the traffic is routed through ACL
based forwarding (ABF).

- Output interface, source and destination prefix lengths fields are not set in data and flow records for GRE
transit traffic.

+ In-line modification of netflow configuration is not supported.

3.1.27| «ForNetflow IPEIX315, confieure the command,

Information About Configuring NetFlow

NetFlow Overview

A flow is exported as part of a NetFlow export User Datagram Protocol (UDP) datagram under these
circumstances:

« The flow has been inactive or active for too long.
» The flow cache is getting full.
* One of the counters (packets and or bytes) has wrapped.

» The user forces the flow to export.

NetFlow export UDP datagrams are sent to an external flow collector device that provides NetFlow export
data filtering and aggregation. The export of data consists of expired flows and control information.
The NetFlow infrastructure is based on the configuration and use of these maps:

» Exporter map

» Monitor map

» Sampler map

These maps are described in the sections that follo

/

Exporter Map Overview NEXTECH ASIA CO.,LTD.

An expotler map conlains user nelwork specification and transport layer details for the NetIlow export packet.
The flow exporter-map cominand allows you to configure collector and \mion atiributes. You can configurc

these collector information:

» Export destination IP address ’6!.

. Netflow Configuration Quide for Cisco NCS 5500 Series Routers, 10S XR Release 6.5.x n_})Z/vT ECHASIACO LTD.
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3.1.21

This chapter introduces you to Layer 2 features and standards, and describes how you can configure L2VPN
features.

The distributed Gigabit Ethernet (including 10-Gigabit and 100-Gigabit) architecture and features deliver
network scalability and performance, while enabling service providers to offer high-density, high-bandwidth
networking solutions designed to interconnect the router with other systems in POPs, including core and edge
routers and Layer 2 and Layer 3 switches.

« Introduction to Layer 2 Virtual Private Networks, on page 3

« Introduction to Layer 2 VPNs on Gigabit Ethernet Interfaces, on page 4
« Contigure Gigabit Ethernet Interfaces for Layer 2 Transport, on page 5
» Ethernet Data Plane Loopback, on page 6

« Ethernet Local Management Interface (E-LMI), on page 11

» E-LMI Messaging, on page 11

» E-LMI Operation, on page 12

« Configure Ethernet Local Management Interface (E-LMI) , on page 12

Introduction to Layer 2 Virtual Private Networks

A Layer 2 Virtual Private Network (VPN) emulates a physical sub-network in an IP or MPLS network, by
creating private connections between two points, Building a L2VPN network requires coordination between
the service provider and customer. The service provider establishes Layer 2 connectivity. The customer builds
a network by using the data link resources obtained from the service provider. In a L2VPN service, the service
provider does not require information about the customer's network topology and other information. This
helps maintain customer privacy, while using the service provider resources to establish the network.

The service provider requires Provider Edge (PE) routers with the following capabilities:

« Encapsulation of L2 protocol data units (PDU) into Layer 3 (L3) packets.

« Interconnection of any-to-any L2 transports.

» Support for MPLS tunneling mechanism.

« Process databases that include all information related to circuits and their connections.

This section introduces Layer 2 Virtual Private Networks (VPNs) and the corresponding Gigabit Ethernet
services.

T,

2
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. Maintenance Domains

monitoring, fault verification, and fault isolation. CFM uses standard Ethernet frames and can be run op any
physical media that is capable of transporting Ethernet service frames. Unlike most other Ethernet protocols
which are restricted to a single physical link, CFM frames can transmit across the entire end-to-end Ethernet
network.

CFM is defined in two standards:
» IEEE 802.1ag—Defines the core features of the CFM protocol.
« ITU-T Y.1731—Redefines, but maintains compatibility with the features of IEEE 802.1ag, and defines

some additional features.

3.1.24| Ethernet CEM supports these functions of ITU-T Y.1731:

Note The Linktrace responder procedures defined in IEEE 802.1ag are used rather than
the procedures defined in Y.1731; however, these are interoperable.

* ETH-AIS—The reception of ETH-LCK messages is also supported.

To understand how the CFM maintenance model works, you need to understand these concepts and features:

Maintenance Domains

A maintenance domain describes a management space for the purpose of managing and administering a
network. A domain is owned and operated by a single entity and defined by the set of interfaces internal to it
and at its boundary, as shown in this figure.

Figure 2: CFM Maintenance Domain

domain

@ Port interior 1o domain
@ Port at edge of domain

B8l

A maintenance domain is defined by the bridge ports that are provigioged within it. Domains are assigned
maintenance levels, in the range of 0 to 7, by the administyator. The lvel of the domain is useful in dcﬁlu'n&]
the hierarchical relationships of multiple domains. N

[ Interface and Hardware Component Configuration Guide for ciscyﬁé;ﬁ eHrieé Ennlﬁerg BS‘HRTeasa 6.5.% i
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.- Line Template Configuration Mode

Line Template Configuration Mode

Changes to line template attributes are made in line template configuration mode. To enter line template
configuration mode, issue the line command from XR Config mode, specifying the template to be modified.
These line templates can be configured with the line command:

» console—console template
» default—default template

* template—user-defined template

After you specify a template with the line command, the router enters line template configuration mode
where you can set the terminal attributes for the specified line. This example shows how to specify the attributes
for the console:

RP/0/RPO/CPUO: router (config)# line console
RP/0/RP0O/CPUO: router (config-line)#

From line template configuration mode, use the online help feature ( ? ) to view all available options. Some
useful options include:

« absolute-timeout—Specifies a timeout value for line disconnection.

* escape-character—Changes the line escape character.

* exec-timeout—Specifies the EXEC timeout.

« length—Sets the number of lines displayed on the screen.

« session-limit—Specifies the allowable number of outgoing connections.

» session-timeout—Specifies an interval for closing the connection if there is no input traffic.
* timestamp—Displays the timestamp before each command.

» width—Specifies the width of the display terminal.

Line Template Guidelines

The following guidelines apply to modifying the console template and to configuring a user-defined template:

» Modify the templates for the physical terminal lines on the router (the console port) from line template
configuration mode. Use the line console command from XR Config mode to enter line template
configuration mode for the console template.

* Modify the template for virtual lines by configuring a user-defined template with the line template-name
command, configuring the terminal attributes for the user-defined template from line template
configuration, and applying the template to a range of virtual terminal lines using the vty pool command.

<

Note Betore creating or modifying the vty pools,
6 & See Ci 356

. System Management Configuration Guide for Cisco NCS 5500 S ou XR Release 6.5.x
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Configuring Flexi m d Line Inte

This module describes how to configure and use flexible command line interface (CLI) configuration groups.

* Flexible CLI Configuration Groups, on page 75

« Flexible Configuration Restrictions, on page 75

* Configuring a Configuration Group, on page 77

* Verifying the Configuration of Configuration Groups, on page 79

* Regular Expressions in Configuration Groups, on page 81

* Configuration Examples for Flexible CLI Configuration, on page 92

Flexible CLI Configuration Groups

Flexible CLI configuration groups utilize regular expressions that are checked for a match at multiple submodes
of the configuration tree based on where the group is applied within the hierarchy. If a match is found at a
configuration submode, the corresponding configuration defined in the group is inherited within the matched
submode.

Flexible CLI configuration groups also provide an auto-inheritance feature. Auto-inheritance means that any
change done to a CLI configuration group is automatically applied to the configuration in any matched
submodes that have an apply-group at that hierarchical level. This allows you to make a configuration change
or addition once, and have it applied automatically in multiple locations, depending on where you have applied
the flexible CLI configuration group.

Flexible Configuration Restrictions

Note these restrictions while using flexible configuration groups:

» Flexible CLI configuration groups are not supported in administration configurations and corresponding
apply-groups are not supported in administration configurations.

» Use of preconfigured interfaces in configuration groups is not supported.

* Downgrading from an image that supports configyragion groups to an image that does not support them
is not supported. -o} . ,:/t- i

b
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Network Time Protocol (NTP) is a protocol designed to time-synchronize devices within a network.

Cisco I0S XR software implements NTPv4. NTPv4 retains backwards compatibility with the older versions
of NTP, including NTPv3 and NTPv2 but excluding NTPv1, which has been discontinued due to security
vulnerabilities.

« Prerequisites for Implementing NTP on Cisco IOS XR Software, on page 107
« Information About Implementing NTP, on page 107

- Configuration Examples for Implementing NTP, on page 125

« Configuring NTP server inside VRF interface, on page 128

Prerequisites for Inplementing NTP on Cisco 10S XR Software

You must be in a user group associated with a task group that includes the proper task IDs. The command
reference guides include the task IDs required for each command. If you suspect user group assignment is
preventing you from using a command, contact your AAA administrator for assistance.

Information Abo lementing NTP [

NTP uses the concept of a “stratum” to describe how many NTP “hops™ away a machine is from an authoritative
time source. A “stratum 17 time server typically has an authoritative time source (such as a radio or atomic
clock, or a GPS time source) directly attached, a “stratum 2” time server receives its time via NTP from a
“gtratum 1” time server, and so on.

NTP avoids synchronizing to a machine whose time may not be accurate, in twn ways. First, NTP never
synchronizes to a machine that is not synchronized itself. Second, NTP compares the time reported by several
machincs and does not synchronize to a machine whose time is significantly different than the others, even
if its stratum is lower. This strategy efj?tively builds a self-organizing tree of NTP servers.

: -

System Management Configuration for
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. SNMP Versions

SNMP Versions

Comparison of SNMPv1, v2¢, and v3 [3.1.25

"

Cisco 10

» Simple Network Management Protocol Version 3 (SNMPv3) (3.1.25

Both SNMPv1 and SNMPv2c¢ use a community-based form of security. The community of managers able to
access the agent MIB is defined by an IP address access control list and password.

SNMPv2c support includes a bulk retrieval mechanism and more detailed error message reporting to
management stations. The bulk retrieval mechanism supports the retrieval of tables and large quantities of
information, minimizing the number of round-trips required. The SNMPv2c¢ improved error handling support
includes expanded error codes that distinguish different kinds of error conditions; these conditions are reported
through a single error code in SNMPv1. Error return codes now report the error type. Three kinds of exceptions
are also reported: no such object exceptions, no such instance exceptions, and end of MIB view exceptions.

SNMPv3 is a security model. A security model is an authentication strategy that is set up for a user and the
group in which the user resides. A security level is the permitted level of security within a security model. A
combination of a security model and a security level will determine which security mechanism is employed
when an SNMP packet is handled. See Security Models and Levels for SNMPv1, v2, v3, on page 21 for a
list of security levels available in SNMPv3. The SNMPV3 feature supports RFCs 3411 to 3418.

You must configure the SNMP agent to use the version of SNMP supported by the management station. An
agent can communicate with multiple managers; for this reason, you can configure the Cisco I0S-XR software
to support communications with one management station using the SNMPv1 protocol, one using the SNMPv2¢
protocol, and another using SMNPv3,

SNMP v1, v2c, and v3 all support the following operations:

* get-request—Retrieves a value from a specific variable.

* get-next-request—Retrieves the value following the named variable; this operation is often used to
retrieve variables from within a table. With this operation, an SNMP manager does not need to know the
exact variable name. The SNMP manager searches sequentially to find the needed variable from within
the MIB,

* get-response—Operation that replies to a get-request, get-next-request, and set-request sent by an NMS,

* set-request—Operation that stores a value in a specific variable.

* trap—Unsolicited message sent by an SNMP agent to an SNMP manager when some event has occurred.
This table identifies other key SNMP features supported by the SNMP v1, v2¢, and v3.

Table 2: SNMPv1, v2¢, and v3 Feature Support

System Management Configuration Guide for Cisco NGS 5500 Seri amanters, | Release 6.5.x

Feature SNMP | SNMP v2c SNMP v3
vl

Get-Bulk Operation No Yes Yes

_ m W
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. Bulk Statistics Object Lists

Bulk Statistics Object Lists

To group the MIB objects to be polled, you need to create one or more object lists. A bulk statistics object
list is a user-specified set of MIB objects that share the same MIB index. Object lists are identified using a
name that you specify. Named bulk statistics object lists allow the same configuration to be reused in different
bulk statistics schemas.

All the objects in an object list must share the same MIB index. However, the objects do not need to be in the
same MIB and do not need to belong to the same MIB table. For example, it is possible to group ifiInOctets
and a CISCO-IF-EXTENSION-MIB object in the same schema, because the containing tables for both objects
are indexed by the ifIndex.

Bulk Statistics Schemas

Data selection for the Periodic MIB Data Collection and Transfer Mechanism requires the definition of a
schema with the following information:

» Name of an object list.

« Instance (specific instance or series of instances defined using a wild card) that needs to be retrieved for
objects in the specified object list.

» How often the specified instances need to be sampled (polling interval). The default polling interval is
5 minutes.

A bulk statistics schema is also identified using a name that you specify, This name is used when configuring
the transfer options.

Bulk Statistics Transfer Options

el LEL

Mmm@mmm virtual ﬁle (VF:le or bmmmmmw

3.1.25

By default, the local bulk statistics file is deleted after successful transfer to an network management station,

Benefits of Periodic MIB Data Collection and Transfer

Periodic MIB data collection and transfer (bulk statistics feature) allows many of the same functions as the
bulk file MIB (CISCO-BUILK-FII.E-MIB.my), but offers some key advantages. The main advantage is that
this feature can be configured through the CLI and does not require an external monitoring application.

Periodic MIB data collection and transfer is mainly targeted for medium to high-end platforms that have
sufficient local storage (volatile or permanent) to store bulk statistics files. Locally storing bulk statistics files
helps minimize loss of data during temporary network oulages.

-
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This module describes the tasks you need to implement logging services on the router.

The Cisco IOS XR Software provides basic logging services. Logging services provide a means to gather
logging information for monitoring and troubleshooting, to select the type of logging information captured,
and to specify the destinations of captured system logging (syslog) messages.

Feature History for Implementing System Logging

Release Modification

Release Platform Automated Monitoring (PAM) tool was introduced for all Cisco I0S XR 64-bit
6.1.2 platforms.

¢ Implementing System Logging , on page 3

Syslog Message Format

By default, the general format of syslog messages generated by the syslog process on the Cisco IOS XR
software is as follows:

node-id : timestamp : process-name [pid] : % message category -group -severity -message
-code : message-text

The following table describes the general format of syslog messages on Cisco I0S XR software.

Table 1: Format of Syslog Messages

Field Description

node-id Node from which the syslog mﬁswe originated.

System Monitoring Configuratio
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Secure Shell (SSH) is an application and a protocol that provides a secure replacement to the Berkeley r-tools.
The protocol secures sessions using standard cryptographic mechanisms, and the application can be used
similarly to the Berkeley rexec and rsh tools.

This module describes how to implement Secure Shell.

Feature History for Implementing Secure Shell

Release Modification

Release 6.0 | This feature was introduced.

* Implementing Secure Shell, on page 113

Implementing Secure Shell

Secure Shell (SSH) is an application and a protocol that provides a secure replacement to the Berkeley r-tools.
The protocol secures sessions using standard cryptographic mechanisms, and the application can be used
similarly to the Berkeley rexec and rsh tools.

Two versions of the SSH server are available: SSH Version 1 (SSHv1) and SSH Version 2 (SSHv2). SSHv1
uses Rivest, Shamir, and Adelman (RSA) keys and SSHv2 uses either Digital Signature Algorithm (DSA)
keys or Rivest, Shamir, and Adelman (RSA) keys. Cisco software supports both SSHv1 and SSHv2.

This module describes how to implement Secure Shell.,

Feature History for Implementing Secure Shell

Release Modification

Releasc 6.0 | This feature was introduced.

<!
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CHAPTER 7

Note In this document, the BGP PIC Edge for IP and MPLS-VPN feature is called by the short name BGP PIC,

* Prerequisites for BGP PIC, on page 211

* Restrictions for BGP PIC, on page 212

* Benefits, on page 212

* BGP Convergence, on page 212

* Improve Convergence, on page 212

* Detect a Failure, on page 214

* MPLS VPN-BGP Local Convergence, on page 215
« Enable BGP PIC, on page 215

* BGP PIC Scenario, on page 215

* Configure BGP PIC, on page 216

+ Ensure that the backup or alternate path has a unique next hop that is not the same as the next hop of the

best path.
» Fnahle the Bidirectional Farwarding Detection (BFD) protocol to quickl%ut link failuredBf neighbors
that are directly connected. i '.u

Y .M P
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- BFD Transpm.

Command or Action Purpose

RP/0/RPO/CPUO: router (config-if) # bfd address-family
ipvd
fast-detect

Step 5 commit

Step 6 show bundle bundle-ether bundle-id Displays the selected bundle mode.

BFD Transparency

Bidirectional Forwarding Detection(BFD) protocol is a simple hello mechanism that detects failures in a
network in less than one second, depending on the timer value configured.

Both endpoints of a BFD Session periodically send Hello packets to each other. If a number of those packets
are not received, the session is considered down. BFD provides fast BFD peer failure detection times
independently of all media types, encapsulations, topologies, and routing protocols BGP, IS-IS, and OSPF.

BFD Transparency feature enables you to configure BFD Sessions between customer edge devices connected
over an L2VPN network. These BFD sessions are transparent to the core, For example, BFD packets being
exchanged between CEs are neither dropped on any router in the core, nor punted on any core device.

In this section, you will learn how to configure BFD Transparency in Ethernet VPN (EVPN) Virtual Private
Wire Service (VPWS).

Ethernet VPN Virtual Private Wire Service

—

EVPN VPWS (Ethernet VPN Virtual Private Wire Service) is a BGP control plane solution for point-to-point
services. It implements signaling and encapsulation techniques for establishing an EVPN instance between a
pair of provider edge devices.

EVPN VPWS supports both single-homing and multi-homing.

he following sections describes the procedure fo

* Configure L2VPN on the provide edge router

» Configure BFD on the customer edge router

Configure L2ZVPN on the Provide Edge Router
Configure L2ZVPN on the provider edge router.

/* Enable IS-IS and configure routing level for an area. */
RP/0//CPUO:xouter# configure

RP/07/7CFu0  router (contid) || intexface tengige 0/1/0/8/2.1
RP70//CP00: zouter (config-aublz) | exit
RP/07/CPUD: LouLeL (CONELY) [ Eoulas Lais
RP/0/7CPUD: roubes (contig=isia)ll 48-Lype laveal-2-
RP/0//CPU0:router (config-1sis)f Heb 49,1234.2222

-
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Note  TI-LFA supports IPv4 only.

TI-LFA provides link protection. The link is excluded during the post convergence backup path calculation.

* Configuring TI-LFA for IS-IS, on page 153
* Configuring TI-LFA for OSPF, on page 155
e TI-LFA Node and SRLG Protection: Examples, on page 156
* Configuring Global Weighted SRLG Protection, on page 157

Configuring TI-LFA for IS-IS

This task describes how to enable per-prefix Topology Independent Loop-Free Alternate (TI-LFA) computation
to converge traffic flows around link, node, and SRLG failures.

Before you begin
Ensure that the following topology requirements are met:
* Router interfaces are configured as per the topology.
* Routers are configured with IS-IS.
* Seguient rouling for IS-IS iy configured. See Enabling Segment Routlng for IS-IS Protocol, on page 31.

* Enter the following commands in global configuration mode: [\l

Loopback0
@

MEXTECH AZIA COLLTD.

Router (config)# ipv4 unnumbered mpls traffidy
Router (config)# mpls traffic-eng

-~
NEXTECH ASIA CO.,LTD.
r_ I S ___ Segment Routing Configuration Guide for Cisco NCS 5500 Series Routers, 10S XR Release 7.1.x W
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. hw-module profile stats gos-enhanced

hw-module profile stats qos-enhanced

Syntax Description ~ This command has no keywords or arguments.

Command Default The qos-enhanced mode is disabled by default, and therefore only the conform and violate statistics are
available in the two counter mode.

) Command Modes XR Config mode

Command History Release Modification

Release This command was introduced.

6.2.1
Usage Guidelines The router must be reloaded for the hw-module command to be functional.,
Task ID Task Operation

ID

qos  read,

write

The following example shows how to enable the four counter mode on the router.

RP/0/RPQ/CPUO: routerf#config

RP/0/RPQO/CPUO: router (config) #hw-module profile stats gos-enhanced
RP/0/RPO/CPUO:router (config) #commit

RP/0/RPO/CPUO:router# reload

-6" s B .
N NEXTECH ASIA COLTD.
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Traffic Filtering Actions El

Type 10 IPv4 or IPv6 Packet | Match on the total IP packet length (excluding | Multi value range
length Layer 2, but including IP header). Values are
encoded using 1- or 2-byte quantities.

Encoding: <type (1 octet), [op, value]+>
Syntax:

match packet length {packet-length-value
| min-value — max-value}

Type 11 IPv4 or IPv6 DSCP | Defines a list of {operation, value} pairs used | Multi value range
to match the 6-bit DSCP field. Values are
encoded using a single byte, where the two
most significant bits are zero and the six least
significant bits contain the DSCP value.

FEnending: <type (1 octet), [op, valne]+>

Syntax:
match dscp {dscp-value |min-value
-max-value}
Type 12 IPv4 or IPv6 Identifies a fragment-type as the match Bit mask

Fragmentation bits | criterion for a class map.
Encoding: <type (1 octet), [op, bitmask]+>
Syntax:

match fragment type [dont-fragment |
is-fragment | last-fragment]

In a given flowspec rule, multiple action combinations can be specified without restrictions, However, mixing
address family between matching criterion and actions are not allowed. For example, IPv4 matches cannot
be combined with IPv6 actions and vice versa.

Note

Redirect IP Nexthop is only supported in default VRF cases.

Type Extended PBR Description

Community | Action

|
Q)’ NEXTECH AGIA CO. LTD.

NEXTECH ASIA CO.,LTD.
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. Traffic Filtering Actions

0x8006 |traffic-rate 0 Drop The traffic-rate extended community is a non-transitive extended
community across the autonomous-system boundary and uses

e iceraic ROl following extended community encoding:

<rate>
The first two octets carry the 2-octet id, which can be assigned from
a 2-byte AS number. When a 4-byte AS number is locally present,
the 2 least significant bytes of such an AS number can be used. This
value is informational. The remaining 4 octets carry the rate
information in IEEE floating point [IEEE.754.1985] format, bytes
per second. A traffic-rate of 0 should result on all traffic for the
particular flow to be discarded.

Command syntax

police rate <> | drop

0x8008 |redirect-vrf Redirect | The redirect extended community allows the traffic to be redirected
VRF to a VREF routing instance that lists the specified route-target in its
import policy. If several local instances match this criteria, the choice
between them is decided locally (for example, the instance with the
lowest Route Distinguisher value can be elected). This extended
community uses the same encoding as the Route Target extended
community [RFC4360].

Command syntax based on route-target

redirect nexthop route-target route_target string

0x8009 |traffic-marking | Set The traffic marking extended community instructs a system to modify
DSCP | the differentiated service code point (DSCP) bits of a transiting IP
packet to the corresponding value. This extended community is
encoded as a sequence of 5 zero bytes followed by the DSCP value
encoded in the 6 least significant bits of 6th byte.

Command syntax

set dscp <6 bit value>

0x0800 | Redirect IP NH |Redirect | Announces the reachability of one or more flowspec NLRI. When a
IPv4 or | BGP speaker receives an UPDATE message with the redirect-to- IP
IPv6 extended community it is expected to create a traffic filtering rule for
Nexthop | every flow-spec NLRI in the message that has this path as its best
path. The filter entry matches the IP packets described in the NLRI
field and redirects them or copies them towards the IPv4 or IPv6
address specified in the Network Address of Next-Hop field of the
associated MP_ REACH NLRI.

Note The redirect-to-IP extended community is valid with any

other set of flow-spec extended communities except if that
irect-to-VRF extended community (type
at case the redirect-to-IP extended

be ignorem\:,{,.‘ s EN
W @ £ W
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BGP Flowspec Client-Server ControllerModel and I:unfim.

Configure a Class Map explains how you can configure specific match criteria for a class map.

BGP Flowspec Client-Server ControllerModel and Configuration

The BGP Flowspec model comprises of a client and a server Controller. The Controller is responsible for
sending or injecting the flowspec NRLI entry. The client (acting as a BGP speaker) receives that NRLI and
programs the hardware forwarding to act on the instruction from the Controller. An illustration of this model
is provided below.

BGP Flowspec Client

| Match X , B P —
| ActionY =

| T ¥

I
Policy Inrastruciure
| | W(E-PBR) 3.1.|1?

| +

Plalform handware

3.1.17

BGP Flowspec Controller

Policy Inrastructure
(E-PBR)

| 1

| Platiorm hardware |

-~
— & 5

The Controller is configured using CLI to provide an entry for NRLI injection.

_(L o K
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CISCO Data Sheet

Cisco ASR 9000 Series 4-Port 100-Gigabit
Ethernet LAN Line Card

Product overview 323

ard delivers line-rate 100 Gigabit Ethernet ports to an
. This line card provides carrier-class reliability and is
designed to remove bandwidth bottlenecks in the network that are caused by a large increase in Video-on-Demand
(VoD), IPTV, point-to-point video, Internet video, and cloud services traffic. This 4-port 100 Gigabit line card uses
100G Quad Small Form Factor Pluggable (QSFP) optics. It also provides the flexibility to break 100GE ports into
four 10GE channels for a total of 16 10GE channels per line card. Using a “green design,” this low powered line
card further allows customers put an unused slice in power-saving mode to reduce power consumption. With these
capabilities, the ASR 9000 Series 4-port 100-GE LAN line card (Figure 1) provides the fundamental infrastructure
for scalable Carrier Ethernet and IP/Multiprotocol Label Switching (IP/MPLS) networks, promoting profitable
business, residential, and maobile services.

Figure 1.  Cisco ASR 9000 Series 4-port 100 Gigabit Ethernet LAN line card

The ASR 9000 Series can extend 100 Gigabit Ethernet transport over an |P-over-Dense-Wave-Division-
Multiplexing (IPoODWDM) network when used with the Cisco ONS 15454 DWDM transponder solution. Distances of
up to 3000 kilometers can be achieved while using the optical protection capabilities of the DWDM network.

Table 1 lists the features and benefits of the Cisco ASR 9000 Seg
hardware- and software-dependent.

Table 1. Features and benefits of Cisco ASR 9000 Series 4-port 100

Featura

Wia NOIT 2

Fig = [ -1 "y 5
Standard QSFP20 100 Gigabit Ethernet optics. For a complete list of supported Interfaces, ses the Cisco

| B8FP 100G pluggable interfaces
| ASR 800 fver Modules:; d data sheet

| Layer 3 services Comblined IP, MPLS,

<
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| Carrler-class Operatlons, NetFiow, IEEE 802.1ag, IEEE 802.3ah, ITU Y. 1731 IP Servlce Level Agreement (IP SLA), Virtual Circult |
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{OAM)
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Product specifications
Table 2 provides product specifications for the ASR 9000 Series 4-port 100 Gigabit Ethernet LAN line card.

Table 2. Product specifications

Description | Specification

| Chassls compatlblilty Compatible with the Cisco ASR 9006, ASR 9010, ASR 9904, ASR 9906, ASR 9910, ASR 9912, and ASR |
| 9922 chassls |
‘ Port density 4 ports of 100 Glgabit Ethemet or 16 10GE ports vla breakout per line card !

| Ethernet * 100-Gbps IEEE 802.3ba compliant [

| ® 100 Gigablt Ethernet PHY monitoring
| ® |EEE 802.x flow control
® Full-duplex operation
® Per-port byte and packet counters for palicy drops; oversubscription drops; Cyclic Redundancy Check
i (CRC) error drops; packet slzes; and unlcast, multicast, and broadcast packets
| Performance ® 100-Gbps line-rate throughput per port
i Rellabllity and availabllity LIne card Online Insertion and Removal (OIR) support without system Impact

' Physlcal dimenslons (H x W x D); | 4-port 100 Gigablt Ethernet LAN line card: 14.5 x 1.63 x 22.02 in.; 19.7 lb (368.3 mm x 41.4 mm x 559.3
welght mm; 8.9 kg) |

| Operating temperature .I 41 to 104°F (5 to 40°C)
! Operating humldity (nominal) 10 to 85%
(relative humidity)
Storage temperature ~40 to 158°F (~40 to 70°C)
Storage (relatlve humidity) 5 to 95%
Note: Not to exceed 0.024 kg of water per kg of dry alr
| Operating altitude | =80 to 4000m (up to 2000m conforms to IEC, EN, UL, and CSA 60950 requirements)
EISistandards ke
|
|
EMC standards

£ mr.-lzti;.mm CH ASIA CO.LTD.

|
I
| | = CISPR32(ENG5032) Class A
‘ 4 VCal Glaca A <
| & BEMLGIoap A
| & IEC/EN 81000-3-2; Powar. Ling Harmonics
| IEC/EN 61000-3:3: Valtaga Flucluations and Flicker NEXTECH ASIA CO ,LTD,
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Description | Specification
! Immunity [ Cisco ASR 9000 Serles Routers are designed to mest:

® |EC/EN-61000-4-2: Electrostatic Discharge Immunlty (8kV Contact, 15kV Alr)

® |[EC/EN-61000-4-3: Radlated Immunity (10V/m)

® {EC/EN-61000-4-4: Electrical Fast Translent Immunity (2kV Power, 1kV Signal)
@ |[EC/EN-61000-4-5: Surge AC Port (4kV CM, 2kV DM)

® |[EC/EN-61000-4-5: Signal Ports (1kV)

® |[EC/EN-61000-4-5: Surge DC Port (1kV)

® |[EG/EN-61000-4-6: Immunity to Conducted Disturbances (10Vrms)

® |EC/EN-61000-4-8: Power Frequency Magnetlc Fleld Immunity (30A/m)

® [EC/EN-61000-4-11: Voltage DIPS, Short Interruptions, and Voltage Variations

326 I"smn

Pluggable interfaces

The ASR 9000 Series 4-port 100 Gigabit Ethernet line card supports the QSFP form factor pluggable interfaces
listed in Table 3. See the Cisco ASR 9000 Transceiver Modules: Line Card Support data sheet for a complete list
of supported pluggable interfaces.

Table 3. Cisco interfaces supported by the Cisco ASR 9000 Series 4-port 100 Gigabit Ethernet line card

Part number { 100 Gigabit Ethernet QSFP optics \I Maximum Distance

| QSEP-100G-SR4-§ ( 190 Gigabit Ethernat shart-reach, 850 im mulllmods fitier 322 {100-150m
QSFP-100G-CWDM4-S 100GBASE CWDM4 QSFP Transceiver, LC, 2 km over SMF 10 km

i QSFP-100G-AQC10M 100GBASE QSFP Actlve Optical Cable, 10m 10m
QSFP-4X10G-LR-S’ | QSFP 4x10G Transceiver Module, SM MPO, 10KM, Enterprise-Class 10 km

3.2.2 || QsEp-100G-ERALS" \

" There are minimum XR release requirements to support these optics

Software licensing

3.2.5

Table 4. Feature licenses for Cisco ASR 9000 Series 4-port 100 Gigabit Ethernet LAN line card

! ASR 000 4-p0rt 100GE Advared 2 lcensoeogipe caul

<
%
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CIsCO Data Sheet

Cisco ASR 9000 Series 2-Port 100 Gigabit Ethernet
Line Cards

Product Overview

Remove bandwidth bottlenecks from increased video-on-demand (VoD), IPTV, point-to-point video, Internet video,
and cloud services traffic with the Cisco® ASR 9000 Series 2-Port 100 Gigabit Ethernet Line Cards (Flgure 1).

Figure 1. Cisco ASR 9000 Series 2-Port 100 Gigabit Ethernet Line Card

Features and Benefits

Each line card provides simultaneous support for both Layer 2 and Layer 3 services and features, helping
operators qualify and stock a single line card that can be deployed in any combination of Layer 2 and Layer 3
applications, thereby reducing capital expenditures (CapEx) and operating expenses (OpEx), as well as reducing
the time required to develop and deploy new services. The Cisco ASR 9000 Series 24P qgl 100 Gigabit Ethernet line
cards provide significant for Layer 2 and Layer 3 service density and scale, ing tors to offer predictable,

managed transport services while optimizing the use of network assets.

The line cards, with their synchronization circuitry and dedicated backplane o] for accessing the RSP'’s
Stratum-3 subsystem, provide standards-based line-interface functions for de ering and deriving transport-class
network timing, allowing support of network-synchronized sewfcemaﬁm%maﬁsm le backhaul and
time-division multiplexing (TDM) migration. Coupled with the proper R@i‘ the line cards can also be used fol

applications requiring IEEE 1588v2 synchronization services. wﬁ
u
{\J “‘-‘,r'.-\‘ﬁf‘ﬁ7
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Recognizing that real-time media dominate next-generation services, Cisco has integrated media-monitoring
technology into the Cisco ASR 9000 Series Ethernet line cards. This multimedia technology allows real-time
monitoring and statistics collection of real-time video and voice flows, facilitating proactive maintenance and
management of today's comprehensive medla services.

The Cisco ASR 9000 Series can extend 100 Gigabit Ethernet transport over an IP over dense wave-division
multiplexing (IPoDWDM) network when used with the Cisco ONS 15454 Multiservice Transport Platform (MSTP).
Distances of up to 2000 km can be achieved while using the optical protection capabilities of the DWDM network.

Table 1 lists the features and benefits of the Cisco ASR 9000 Series line cards. Specific feature and scale support
is hardware and software dependent.

Table 1. Features and Benefits of Cisco ASR 9000 Series 2-Port 100 Gigabit Ethernet Line Cards

Banefit

| € Form-Factor Pluggable (CFP) Provide the capaclty to mix and match 100 Gigabit Ethernet Interface types across a single Ilne card. For
interfaces a complete list of supported Interfaces, please see the Cisco 0T I\

| | Support data sheet.

“ 336 2,336 b, 336 c, 336 d,, 336 |

Provides real-time monltoring of video flows, Including Issuance of an alarm upon degradation

Different line card types may be mixed within the same system.

Feature licenses are also available to turn on advanced features on the line cards, as described in the “"Software
Licensing” section later in this document.

.

NEXTECH Asia CO.,LTD.
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Product Specifications
Table 2 provides product specifications for the Cisco ASR 9000 Series 2-Port 100 Gigabit Ethernet line cards,

Table 2. Product Specifications

Description ‘ Specification
Chassis compatibllity Compatible with the Cisco ASR 9000 Serles 22-slot, 10-slot, and 6-slot chassls i
! Port density 2 ports of 100 Glgabil Ethernet per line card
Ethernef ’ 2 100-CGbps IEEE 802.3ba compllant
+ 100 Glgabit Elhietriel PHY. it

® |EEE 802.x flow control
® Full-duplex operation

33.12a,33.12b,33.12c,

33.12d.
Performance | *® 100-Gbps line-rate throughput per port |'
Options ' Each line card Is available as either a Service Edge Optimized (enhanced QoS) or Packet Transport {
Oplimized (basic QoS) line card
[ Reliability and avallability ne-card online Insedion:and ramoval (QIR ortwit
Physlcal dimenslons (H x W x D); ‘ 14 x1.72x20.51n.; 14 |b (35.56 x 4.37 x §2.07 cm; 6.35 kg)
weight
Network Equipment Bullding | Clsco ASR 9000 Serles Routers are designed to meet:

Standards (NEBS) * SR-3580: NEBS Criterla Levels (Level 3) |

® GR-1089-CORE: NEBS EMC and Safety
® GR-83-CORE: NEBS Physlcal Protection '
Operating temperature (nominal) | 41 to 104°F (5 to 40°C) |

' Operating temperature | 23 to 131°F (-5 to 55°C)

{short-term) | Note: Short-term refers to a period of not more than 96 cansecutlve hours and a total of not more than 15
| | days in 1 year (total of 360 hours In any glven year, but no more than 15 occurrences during that 1-year
| periad),

| Operating humidlty (nominal) 10 to 85%
| {relative humidity)

‘ Storage temperature -40 to 158°F (-40 to 70°C)

Storage (relative humidity) | 510 95%

l | Note: Not to exceed 0.024 kg of water per kg of dry alr

Operating altitude -60 to 4000m (up to 2000m conforms to IEC, EN, UL, and CSA 60950 requirements)
|

© 2015 Cisco and/or its affiliates. All rights reserved. This document Is Cisco Publlc Information. Page 3 of 6
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Description ' Specification

Immunlty Clsco ASR 98000 Serles Routers are designed to meet:

® |[EC/EN-61000-4-2; Electrostatic DIscharge Immunlty (8kV Contact, 15kV Air)
® |[EC/EN-61000-4-3: Radlated Immunlty (10V/m)

| ® |EC/EN-61000-4-4: Electrical Fast Translent Immunity (2kV Power, 1kV Signal)
| * |EC/EN-61000-4-5; Surge AC Port (4kV CM, 2kV DM)

® |EC/EN-61000-4-5: Signal Ports (1kV}

¢ |EC/EN-61000-4-5: Surge DC Port (1kV)

® |EC/EN-61000-4-6: Immunity to Conducted Disturbances (10Vrms)

® |EC/EN-61000-4-8: Power Frequency Magnetic Field Immunity (30A/m)

® |EC/EN-61000-4-11: Voltage DIPS, Short Interruptions, and Voltage Variations

Pluggable Interfaces

The Cisco ASR 9000 Series 2-Port 100 Gigabit Ethernet Line Cards support the CFP pluggable interfaces listed in
Table 3. Please see the Cisco ASR 9000 Transceiver Modules; Line Card Support data sheet for a complete list of
supported pluggable interfaces.

* Links longer than 30 km for the same link power budget are considered engineered links. Attenuation for such links needs to be
less than the worst case specified for single-mode fiber.

Software Licensing

#

Table 4. Feature Licenses for Cisco ASR 9000 Series 2-Port 100 Gigabit Ethernet Line Gards

License Part Number Feature Description

AIK-IVRF-LIC Infrastructure VRF license to enable up to 8 VRF Instances per line card

|
ASK-2X100G-AIP-SE | Advanced IP license to enable full-scale VRF Instances per Service Edge Optlmlzﬁ%xﬁcﬁ&ﬁ&mma.i

| A9K-2X100G-AIP-TR | Advanced IP license to enable full-scale VRF Instances per Transport Optimized 2-port 100 Glgablt Ethernet line card

A9K-2X100-VID-LIC || Advanced Video license to enable Inline video monltoring per 2-port 100 Gigabit Ethemet line card i

© 2015 Cieco and/or ite affiliatee. All rights raserved. This document ia Glacn Pihlie Informatian
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System-Level Feature Licenses

Cisco ASR 9000 Series 2-Port 100 Gigabit Ethernet Line Cards also support the deployment of advanced features
based on Cisco ASR 9000 Series system-level licenses. The Lawful Intercept license activates lawful intercept for
surveillance of packet streams that flow through Cisco ASR 9000 Series ports. The Advanced Mobile license
enables Synchronous Ethernet and |EEE 1588-2008 protocols to distribute precision time and frequency across
the network. Inline video monitoring on the line cards can also be activated using a system-level Advanced Video
license. Table 5 lists the system licenses supported by the line cards.

Table §,
License Part
3.38 Number
3.39
Ordering Information
Table 8 provides ordering information for the Cisco ASR 9000 Series 2-Port 100 Gigabit Ethernet Line Cards. For
software license part numbers, see the preceding Tables 4 and 5.
Table 6. Ordering Information
Praduct Description- i ' Pa-r-l Number
| Cisco ASR 9000 2-Port 100GE Service Edge Optimized Line Card, Requires CFP optlcs A9K-2X100GE-SE
i Clsco ASR 9000 2-Port 100GE Packet Transport Optimized Line Card, Requires CFP optics l A9K-2X100GE-TR
Downloading the Software
Visit the Cisco Software Center to download Cisco 10S Software,
Cisco Services for the Cisco ASR 9000 Series
Through a lifecycle services approach, Cisco delivers comprehensive support to service providers to help them
successfully deploy, operate, and optimize their IP Next-Generation Networks (IP NGNs). Cisco Services for the
Cisco ASR 9000 Series Aggregation Services Routers provide the services and proven methodologies that help
ensure service deployment that promotes substantial return on investment, operational excellence, optimal
performance, and high availability. These services are delivered using leading practices, tools, processes, and lab
environments developed specifically for Cisco ASR 8000 Series deployments and post-implementation support.
The Cisco Services team addresses your specific requirements mitiga k to existing revenue-generating
services, and helps accelerate time to market for new network ces
Cisco Capital < B (B
Financing to Help You Achieve Your Objectives WS- ‘
Cisco Capital can help you acquire the technology yom%geﬂ;iglweéwﬁqtms and stay c?mpetltlv?. We
can help you reduce CapEx. Accelerate your growth. plimize your investment dollars and ROI. Cisco Capital
financing gives you flexibility in acquiring hardware, software, services, and complementary third-party equipment.
And there's just one predictable payment. Cisco Capital is available in more than 100 countries. Learn more.
© 2016 Glooo and/or its afflliatea. All rights reaerved. This documant Is Clsco Public lfurmalion. ? Page 5 of 8
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For More Information
For more information about Cisco Services, contact your local Cisco account representative or visit

http:/iwww.cisco.com/go/spservices.
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ers, and service provider
applications. The QSFP-100G modules are our new generation of 100G transceiver modules solution
based on a QSFP form factor. (See Figure 1.)

QSFP-100G-LR4-S QSFP-100G-SR4-S QSFP-100G-CWDM4-S QSFP-100G-PSM4-S

Figure 1.
QSFP-100G Optical modules

Features and benefits of Cisco QSFP modules

» Hot-swappable input/output device that plugs into a 100G Gigabit Ethernet Cisco QSFP port
« Interoperable with other IEEE-compliant 100GBASE interfaces where applicable
» Certified and tested on Cisco QSFP-100G ports for superior performance, quality, and reliability
o High-speed electrical interface compliant to IEEE 802.3bm
Table 1 describes the Cisco QSFP-100G portfolio.

Table 1. Cisco QSFP-100G Portfolio

Product i Description .. Connector Type

QSFP-40/100-SRBD

QSFP-100G-ER4L-S 100GBASE QSFP Transceiver, 25-40KM reach over SMF, Duplex LC LC
QSFP-100G-FR-S 100GBASE FR QSFP Transcelver, 2km over SMF 'LC
QSFP-100G-CWDM4-S 100GBASE CWDM4 QSFP Transcelver, LC, 2km over SMF LC
QSrP-100G-PSM4-5S I 100GBASE PSM4 QSFP Transceiver, MPQ, 600m over SMF MPO-12 (12 fibers)
QSFP-100G-SM-SR 100GBASE CWDM4 Lite QSFP Transcelver, 2km over SMF, 10-60C  LC

QSFP-100G-CU 100GBASE-CR4 Passive Copp%QCabIe
(1M, 2M, 3M, 5M)

N S ST
L BT ‘;;\jn
- . .'. J
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Desgcription ConnectorType

QSFP-4SFP25G-CU 100GBASE QSFP to 4xSFP25G Passive Copper Spliiter Cables
(1M, 2M, 3M, 5M)

QSFP-100G-AQC 100GBASE QSFP Active Optical Cables

(1M, 2M, 3M, 5M, 7M, 10M,

15M, 20M, 25M, 30M)

Cisco QSFP-40/100G-SRBD

The Cisco QSFP 40/100 Gb dual-rate bi-directional (BIDI) transceiver is a pluggable optical transceiver
with a duplex LC connector interface for short-reach data communication and interconnect applications
using Multi-Mode Fiber (MMF). It offers customers a compelling solution that enables reuse of their existing
10 Gb duplex MMF infrastructure for migration to either 40 or 100 Gigabit Ethernet connectivity.

In 40-Gbps mode, the Cisco QSFP 40/100-Gbps BiDi transceiver supports link lengths of 100 and 150
meters on laser-optimized OM3 and OM4 multimode fibers, respectively. In 100-Gbps mode, it supports
70 and 100 meters on OM3 and OM4, respectively.

Each Cisco QSFP 40/100-Gbps BiDi transcelver consists of two transmit and receive channels in the 832~
918 nanometer wavelength range, enabling an aggregated 40 or 100-Gbps link over a two-strand
multimode fiber connection.

Table 2.  Link loss budget for QSFP-40/100-SRBD

'Reach (meters) | Total Loss Budget (dB)
40G OoM3 100 1.9° 1e-15""
:OM4 150 1.5" le-12
100G oM3 70 1.9 le-12
OoM4 100 1.9° 1e-12

" Includes 1.5dB connector loss
" Inclucdles 1.0dB connector loss
a R
™ In 40G mode, QSFP-40/100-SRBD has 0.7 decibel incremental margin (in a to ecibel total loss budget shown in the
table), which can be allocated to connectur lusses i thie lnk for OM3 fiber 1 tl hen a link BER of 1E-12 Is sufficlent.
Clsco recommends that this margin be allacated to connector losses. Care s ta not exceed 120 meters in fiber link
distance with the OMS fibor “(

Wﬂi‘:?jjé A IS
Cisco OSFP-100G-LR4-S NEXTECH ASIA CO..LTD. Ve
g OIS : : e § 4 K lenaths D to KI gr a standa £ e
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Cisco QSFP-100G-ER4L-S

The Cisco QSFP100 ER4-Lite supports link lengths of up to 40km over a standard pair of G.652 single-
mode fiber with duplex LC connectors. The 100 Gigabit Ethernet signal is carried over four wavelengths.
Multiplexing and demultiplexing of the four wavelengths are managed within the device. Full 40km reach
requires the use of FEC on the host platform. Without FEC, the reach is 30km. The QSFP100 ER4-Llte
provides backward compatibility with Cisco’s CPAK ER4-Lite, whose reach is up to 25km, and with IEEE
100GBASE-ER4 standardized transceivers, such as Cisco’s CFP 100G ER4, up to 30km. It also
interoperates with Cisco’s QSFP100 and CPAK IEEE 100GBASE-LR4 modules up to 10km.

Table 3. Interoperability matrix for QSFP-100G-ER4L-S

Interoperability [QSFP-100G- | CFP-100G-ER4 QSFP-100G- CPAK-100G-ER4AL | CPAK-100G-LR4

matrix ER4L-S with ER4L-S |
o ‘ host FEC | CFP2-100G-ER4 (no FEC) . ' QSFP-100G-LR4-S

(IEEE 100GBASE-ERA4)

QSFP-100G-ER4L-S 40km
with host FEC

CFP-100G-ER4 X 40km
CFP2-100G-ER4

(IEEE 100GBASE-

ER4)

QSFP-100G-ER4L- X 30km 30km
S (no FEC)

CPAK-100G-ER4L™” X 25km 25km’ 25km

CPAK-100G-LR4 X 10km 10km 10km 10km
QSFP-100G-LR4-S

" Maximum connector Insertion loss 1.5dB

** QSFP-100G-ER4L-S interoperating with CPAK-100G-ERA4L is consldered an engineered link

Cisco QSFP-100G-FR-S

The Cisco QSFP-100G-FR-S Module supports link lengths of up to 2 km over a standard pair of G.652
Single-Mode Fiber (SMF) with duplex LC connectors. The 100 Gigabit Ethernet signal is carried over a
single wavelength using onboard PAM4 modulation and FEC. QSFP-100G-FR-S can also be used In
applications meant for [EEE 100GBASE-DR, such as interoperability with IEEE 400GBASE-DR4 via fiber
break-out cables.

Cisco QSFP-100G-CWDM4-S P, -

The Cisco QSFP-100G-CWDM4-S Module supports link lengths over a standard pair of
G.652 Slngle-Mods FIber (SMF) with duplex LC connectors. The 1 Al thernet slgnal is carried over

four wavelengths. Multiplexing and demultiplexing oféqe four wav gths manage inthedevice.
o @ 4; )
Cisco QSFP-100G-P8M4-8 NEXTECH ASIA CO.,LTD. \ -/

TS

The Cisco QSFP-100G-PSM4-S Module supports link lengths of up to 500 meters over SMF with MPO
connectors. The 100 Gigabit Ethernet signal Is carrled over 12-fiber parallel fibgr terminated with MPO
multifiber connectors, {J

® 2020 Clsco and/or Its afflliates. All rights reserved. Qs

8 aé Page 5 of 13

MEXTECH ASIA CGL,LTD.



C4-6

e oeTe e e e e e AR
BEia=REtr=m =2 = ES SRR e SmesttesS fasTs St A s S R E = S =

Cisco QSFP-100G-SM-SR

The Cisco QSFP-100G-SM-SR QSFP module supports link lengths of up to 2 kilometers over a standard
pair of G.652 Single-Mode Fiber (SMF) with duplex LC connectors. The 100 Gigabit Ethernet signal Is
carried over four wavelengths. Multiplexing and demultiplexing of the four wavelengths are managed within
the device. The operating temperature range is from +10 to +60°C with an optical link budget of 4.2
decibels. This 4.2-decibel link budget offers the ability to support the loss from patch panels in the link in a
data center environment. QSFP 100G SM-SR is interoperable with QSFP-100G-CWDM4-S.

Cisco QSFP-45FP25G~CUxM

Cisco QSFP-100G to four SFP-25G copper direct-attach breakout cables (Figure 2) are suitable for very
short links and offer a cost-effective way to connect within racks and across adjacent racks. These
breakout cables connect to a 100G QSFP port of a Cisco switch on one end and to four 25G SFP ports of a
Cisco switch/server on the other end. Clsco currently offers passive cables in lengths of x=1, 2, 3 and

5 meters.

r

N
4 N
\N

Figure 2.
QSFP-4SFP25G-CUxM cables

Cisco QSFP-100G-CUxM

Cisco QSFP to QSFP copper direct-attach 100GBASE-CR4 cables (Figure 3) are suitable for very short
links and offer a cost-effective way to establish a 100-Gigabit link between QSFP-100G ports of Cisco
switches within racks and across ad)acent racks. Cisco currently offers passive copper cables in lengths of
x=1, 2, 3 and 5 meters.

Figure 3.
QSFP-100G-CU1M cables

NEXTECH ASIA COLTD.
s W
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Cisco QSFP-100G-AOCxM

Cisco QSFP-100G to QSFP-100G AOC cables (Figure 4) are suitable for short distances and offer a
flexible way to connect within racks and across racks. Active optical cables are much thinner and lighter
than copper cables, which makes cable management easier. AOCs enable efficient system airflow, which
is critical in high-density racks. Cisco currently offers active optical cables in lengths of x=1, 2, 3, 5, 7, 10,
15, 20, 25, and 30 meters.

Figure 4.
QSFP-100G-AOC3M cables

Technical specifications

Platform support

Cisco QSFP modules are supported on Cisco switches and routers. For more details, refer to the Cisco 100
Giaabit Etl T lyer Modules G tibility Matrix.

Connectors and cabling

Refer to Table 4 for connector type Information and cabling specifications for each QSFP product.

Note: Except for QSFP-100G-PSM4-S, only connections with patch cords with PC or Ultra-Physical
Contact (UPC) connectors are supported. QSFP-100G-PSM4-S requires patch cords with Angled Physical
Contact (APC) MPO connectors. All cables and cable assemblies used must be compliant with the
standards specified In the standards section of this data sheet.

Table 4. QSFP Port cabling specificatlons

| I
Cisco QSFP | Nominal Cable Type Core Size | Modal '. Cable Power Pull Tab
|Wavelength! (Microns) |Bandwidth Distance Consumption Color
i (nm) | [{(MHz'’km)? (w)
QSFP-100G-SR4-S 850 MMFE 50.0 2000 (OM3) Z0m 38 Beige
QSFP-40/100-SRBD 855, 908 MMF 50.0 < 2000 (OM3) 70m 3.5 Gray
50.0 4700 (OM4)  100m
QSEP-100G-LR4-8 1295, 1300, SME G.652 = 10km 40 Biue
1304, 1309

il

@© 2020 Clsco and/or its afflliates. All rights reserved. NEXTECH ASIA CO. LTBJEXTEC‘ ASI '\ r) (TD Page 7 of 13
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| Cable Power ' Pull Tah
|Distance {Consumption |Color
w .

| Cable Type Core Size | Modal
(Microns) | Bandwicdth
{nm) ’{MHz'km}"

Cisco QSFP Nominal

Wavelength |

NEXTECH ASIA CO.,LTD\ )

40km (with 4.5

QSFP-100G-ER4L-S 1295, 1300, SMF G.652 - Red
1304, 1309 host FEC)
30km
(without
host FEC)
QSFP-100G-FR-S 1310 SMF G.652 - 2km 4.3 'Green
. |
QSFP-100G-CWDM4-§ 1271, 1291, SMF G.652 - 2km 35 Green
1311, 1331
QSFP-100G-PSM4-S 1310 SMF G.652 - 500m |3.5 ‘Orange
QSFP-100G~-SM-SR 1271, 1291, SMF G.652 - 2km 3.5 Green
1311, 1331 .
QSFP-100G-CUTM N Direct- - - Tm 1.5 Beige
attach
QSFP-100G-CU2M - copper - E 2m Brown
cable
QSFP-100G-CU3M . assembly - " 3m Orange
QSFP-100G-CU5M N = - Sm Gray
QSFP-4SFP25G-CUTM - - * m Beige
QSFP-4SFP25G-CU2M - = - 2m Brown
QSFP-4SFP25G~CU3M - & - 3m Orange
QSFP-4SFP25G-CUSM - = - Sm Gray
QSFP-100G-AOC1M - Active 2 - Tm '3.5 Beige
optical
QSFP-100G-AOC2M = cable - - 2m ‘Brown
assembly
QSFP-100G-AOC3M - % - 3m Orange
QSFP-100G-AQOC5M - - = 5m Gray
QSFP-100G-AOC7M = = - 7m Blue
QSFP-100G-AOC1OM - " - 10m Red
QSFP-100G-AOC15M - = - 15m Black
QSFP-100G-AOCZ0M - - £ - 20m Green
QSFP-100G-AOC25M - N Green
QSFP-100G-AOC30M - P Green
"1 Specified at transmission wavelength. For QSFP-40/100-SRBD,
© 2020 Clsco and/or Its affillates. All rights reserved. Page 8 of 13
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Table 5 shows the key optical characteristics for the Cisco QSFP modules.

Table 5.

Product

QSFP-100G-SR4-S

QSFP-40/100G-SRBD

QSFP-100G-LR4-S

QSFP-100G-ER4L-S™

QSFP-100G-FR-S

QSFP-100G-

CWDM4-8

QSFP-100G-PSM4-S

QSFP-100G-SM-SR

Optical characteristics

Descriptions

100GBASE SR4 QSFP
Transcelver, MPO,
100m over OM4 MMF

100G and 40GBASE
SR-BiDI QSFP
Transceiver, LC, 100m
OM4 MMF

100GBASE LR4 QSFP
Transcelver, LC, 10km
over SMF

100GBASE QSFP
Transcelver, 25-40KM
reach over SMF,
Duplex LC

100GBASE FR QSFP
Transcelver, 2km over
SMF

100GBASE CWDM4
QSFP Transceiver, LC,
2km over SMF

100GBASE PSM4
QSFP Transceiver,
MPO, 500m over SMF

100GBASE CWDM4
Lite QSFP Transceiver,

2km over SMF, 10-60C

Maximum

Transmit Power (dBm)
per lane™

Minimum
+2.4 -8.4
+4(100G) -6 (100G)
+5(40Q) -4 (40Q)
+4.5 -4.3
+6.5 -2.5"
4 -2.4
+2.5 -6.5
+2.0 -9.4
+2.5 -6.9

"2 Transmitter and receiver power is average optical power, unless specified

Receive Power (dBm)

per lane’?*? Transmit and

Receive
Wavelength (nm)

‘Maximum | Minimum

+2.4 '-10.3 840 to 860
4(100G) =-7.9(100G) °855, 908
5(40Q) -6 (40Q)
4.5 '=10.6 Four lanes: 1295,
1300, 1304, 1309
-3.5% 1-20.5' Four lanes: 1295,
; (with FEC) 1300, 1304, 1309
=17°8
: (without FEC) |
4.5 6.4 1310
+2.5 =115 Four lanes: 1271,
1291, 1311, 1331
+2 -12.66 1295 to 1325
+2.5 -11.1 ‘Four lanes: 1271,

11291, 1311, 1331

* Optical power at RX Is informative only. A recelved power within this range Is requlred but does not ensure operation

*4 Minimum channel insertion loss Is 6.4dB for QSFP-100G-ER4L-S

*® VO1 of QSFP-100G-ER4L-S allows Tx Power range with +4.5 (Max) to ~2.9 (Min) and Rx Power range with -4.9 (Max) to -19.8

(Min)

© 2020 Clsco and/or Its afflllates. All rights reserved.
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Dimensions

Maximum outer dimensions for the QSFP connector module are (H x W x D) 13.5 x 18.4 X 72.4 mm,
Cisco QSFP connector modules typically weigh 100 grams or less.
Environmental conditions
Operating temperature range:
« Commercial temperature range: 0 to 70°C (32 to 158°F). Exceptions are
> QSFP-100G-SM-SR: +10 to 60°C (50 to 140°F)
> QSFP-40/100-SRBD:
° 100G: +10C to +60C
> 40G: +10C to +70C
» Storage temperature range: -40 to 85°C (-40 to 185°F)

Warranty
» Standard warranty: 90 days

Cisco environmental sustainability

Information about Cisco’s environmental sustainability policies and initiatives for our products, solutions,
operations, and extended operations or supply chaln is provided in the “Environment Sustainability” section

of Cisco’s Carporate Social Responsibility (CSR) Report.

Reference links to information about key environmental sustainability topics (mentioned In the “Environment
Sustainability” sectlon of the CSR Report) are provided in the following table:

Sustainability topic Reference

information on product material content laws and regulations Materials

Information on electronic waste laws and regulations, including products, batteries, and packaging ' WEEE compliance
Cisco makes the packaging data available for Informational purposes only. It may not reflect the most

current legal developments, and Cisco does not represent, warrant, or guarantee that it is complete,
accurate, or up to date. This Information Is subject to change without notice.

A

NEXTECH ASU".H. LTD.

2
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Ordering information

Table 6 provides the ordering information for Cisco QSFP 100G modules and related cables.

Table 6. Ordering information

Description

|Product Number

C|sco”100GBASE SR4 QSFP Transceiver, MPO-12, 100m over OM4 MMF
Cisco 100G and 40GBASE SR-BIiDI QSFP Transcelver, LC, 100m OM4 MMF
Cisco 100GBASE-LR4 QSFP Transceiver, LC, 10km over SMF

Cisco T00GBASE QSFP Transceiver, 40KM reach over SMF, Duplex LC
100GBASE FR QSFP Transceiver, 2km over SMF

Cisco 100GBASE CWDM4 QSFP Transceiver, LC, 2km over SMF

Cisco 100GBASE PSM4 QSFP Transceiver, MPO-12, 500m over SMF

Clsco 100GBASE GWDM4 Lite QSFP Transcelver, 2km over SMF, 10-60C

Clsco 1OOG_BASE CR4 QSFP Passlve COpper Cable, 1-meter ”

Cisco 100GBASE-CR4 QSFP Passive Copper Cable, 2-meter

Clsco T00GBASE-CR4 QSFP Passlve Copper Cable, 3-meter

Cisco 100GBASE-CR4 QSFP Passive Copper Cable, 5-maeter

Cisco 100GBase QSFP to 4xSFP25G Passive Copper Splitter Cable, 1-meter
Cisco 100GBase QSFP to 4xSFP25G Passive Copper Splitter Cable, 2-meter
Clsco 100GBase QSFP to 4xSFP25G Passive Copper Splitter Cable, 3-meter
Cisco 100GBase QSFP to 4xSFP25G Passlive Copper Splitter Cable, 5-meter
Clsco 100GBase QSFP Active Optical Cable, 1-meter

Cisco 100GBase QSFP Active Optical Cable, 2-meter

Clsco 100GBase QSFP Active Optical Cable, $-meter .‘1

Cisco 100GBasa QSFP Active Optical Cable, 5-meter

Clsco 100GBase QSFP Active Optical Cable, 7-meter

Cisco 100GBase QSFP Active Optical Cable, 10-meter

® 2020 Cisco and/or its afflllates. All rights reserved.

i QSFP-100G-SR4-S

- QSFP-40/100-SRBD
QSFP-100G-LR4-S
QSFP-100G-ER4L-S
QSFP-100G-FR-S
QSFP-100G-CWDM4-S
QSFP-100G-PSM4-S

QSFP-100G-SM-SR

‘QSFP-100G-CUTM

,QSFP-100G-CU2M
' QSFP-100G-CU3M
QSFP-100G-CUBM
QSFP-4SFP25G-CU1M
QSFP-4SFP25G~-CU2M
QSFP-4SFP25G-CU3M
QSFP-4SFP25G-CUSM
QSFP-100G-AOCTM
' QSFP-100G-A0C2M
(|
QSFRERO0G- JBeam
V QsF BM
QSF

NEXTECH &ﬁ'ﬁ&@rdﬂ 2L

NEXTECH ASIA CO.LTD.
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Product Number

Description

Cisco 100GBase QSFP Active Optical Cable, 15-meter QSFP-100G-AOC15M

Cisco 100GBase QSFP Active Optical Cable, 20-meter QSFP-100G-A0C20M

Cisco 100GBase QSFP Active Optical Cable, 25-meter QSFP-100G-AOC25M

Cisco 100GBase QSFP Active Optical Cable, 30-meter QSFP-100G-AOC30M

Regulatory and Standards compliance

Standards:
« SFF-8665: QSFP+ 28 Gh/s 4X Pluggable Transceiver Solution (QSFP28) - Rev 1.8 May 10, 2013
» SFF-8636: Common Management Interface - DRAFT Rev 1.9 May 12, 2014
» 802.3"-2012 IEEE Standard for Ethernet
+ |EEE 802.3ba Amendment of IEEE Std 802.3-2012
» |EEE 802.3bm Amendment of IEEE Std 802.3-2012 (D3.1, 1* August 2014)
« GR-20-CORE: Generic Requirements for Optical Flber and Optical Fiber Cable
« GR-326-CORE: Generic Requirements for Single-Mode Optical Connectors and Jumper Assemblies

= GR-468-CORE: Generic Requirements for Optoelectronic Devices Used In Telecommunications
Equipment

» GR-1435-CORE: Generic Requirements for Multifiber Optical Connectors
» ROHS 6

Safety:
+ Cable Jacket of QSFP copper modules Is UL E116441 Compliant
» QSFP copper cables are ELV compliant

)

Table 7.  Laser Class for the QSFP-100G Optical modules

Product Laser Class

Cisco QSFP-100G-SR4-S 1 m B

Cisco QSFP-40/100-SRBD ™ P

Cisco QSFP-100G-LR4-S & ] '

Cisco QSFP-100G-ER4L-S 1 NEXTECH ASIA CO.,LTD.
Clsca QSFP-100G-FR-S 1

© 2020 Cisco and/or Its affillates. All rights reserved. Page 12 of 13
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Product | Lééer Class

Cisco QSFP-100G-CWDM4-S 1

Cisco QSFP-100G-PSM4-S 1

Cisco QSFP-100G-SM-SR 1
Cisco Capital

Flexible payment solutions to help you achieve your objectives

Cisco Capital makes it easier to get the right technology to achieve your objectives, enable business
transformation and help you stay competitive. We can help you reduce the total cost of ownership,
conserve capital, and accelerate growth. In more than 100 countries, our flexible payment solutions can
help you acquire hardware, software, services and complementary third-party equipment in easy,
predictable payments. Learn more.

Additional information

For more Information about Cisco 100GBASE QSFP optics and copper modules, contact your sales
representative or visit

LILLL VYV Q. COIT /ST

Amerlcas Headguarters Asla Paclfic Headquarters &) E I ers
Cisco Systems, Inc. Cisco Systems (USA) Pte. Ltd. Ci yst rnational BV Amsterdam,
San Jose, CA Singapore | thirla

Cisco has mare than 200 uffices worldwide. Addresses, phone numbers, and fax numberm*mme E%Weﬁ'le Exlhboa://www.dsco.com/go/ofﬂces.

]
Cisco anil the Cisco lngo are Itrademarks or registeract laremarks of Cisca andfor its affiliates in the U.S. and other countries. To view a list of Cisco trademarks,
go to this URL: hitpsf/www cisco comjao/trademarks. Third-party trademarks mentioned are the property of thelr respective owners. The use of the word partner
daas not imply a partnarahip relatlonship betwesn Gisco and any other carmpany. (1110R)

Printed in USA C78-736282-15 01/20
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C5-1
FTB-2/FTB-2 Pro Platform

THE MOST COMPACT MULTITECHNOLOGY
PLATFORM AVAILABLE FOR THE SUPERTECH

PART OF THE

EXFO|FTB Ecosystem

g-,' EXFO Connect
oz‘o Compatible

Feature(s) of this product is/are protected by one or more of: US design patents D739,277; D763,713; and D708,171 and equivalent(s) in other countries.

Available in a standard or Pro model, the FTB-2 is the most compact solution on the market for
10M-to-1006 multitechnology and multiservice testing.

KEY FEATURES

Connects anywhere: USB, mobile, WiFi, virtual private network
(VPN] and Bluetooth

Loaded with utilities: equipped with ali the tools required to
maximize field testmg and any third-party application

Like a PC: ava|lable wnth a duaI or quad-core processor and
Windows-based operatmg sgstem

EXFO Connect-compatible: automated asset management data
goes through the cloud and into a dynamic database

-o) w N
RELATED PRODUCT {) N

"1 . NEXTECH ASIA CO..LTD.

N NEXTECH ASIA CO. LTD
?AEE

4 Fiber Ingpection Probe FIP-400B
(WiFl or USB)

SPEC SHEET



CS -2 | FTB-2/FTB-2 Pro Platform

) OPTICAL TEST MODULES FTB-2 FTB-2 PRO
Optical Channel Analyzer FTB-5230S-OCA id ¢
Optical Spectrum Analyzer EIB-6230S ° °

EIB-52405 % °
EIBx:6246 e ¢
OTDR FTB-7200D . ®
FTB-7300E . °
FTB-7500E e hd
FTB-7600E . °
FTBx-720C g N
FTBx-730C ® .
FTBx-735C . ®
FTBx-750C - ®
OTDR CWDM/DWDM FTB-7400E hd *
FT8x-740C . A
OLTS FTB-3930 - .

TRANSPORT AND DATACOM TEST MODULES

10M-to-100G High-Speed Multiservice FTB-88100NGE g
40G/100G High-Speed Multiservice FTB-88100G °
Advanced 100G Multiservice FTBx-88200NGE N

Versatile 10G Multiservice FTBx-8870/8880 b

Note: Some FTB-2/FTB-2 Pro Platforms may require a hardware upgrade to support the FTBx module format.

Ny

s H /\/
P N NEXTECH AS!

NEXTECH ASIA c0.,LTD.

A CO.LTD.




C5-3 | FTB-2/FTB-2 Pro Platform

FTB-2 Pro

. TECHNICAL SPECIFICATIONS?

Display

Interfaces

Storage (internal flash memory)
Battery

Power supply

Computer

Touchscreen, color, 1280 x 8OO TFT 256 mm (10.1 in)

RJ45 LAN 10/100/1000 Mbit/s RJ45 LAN 10/100/1000 Mbit/s
Two USB 2.0 ports 3.6.9.3 | TwoUSB2.0potts

One USB 8.0 port One USB 8.0 port

Display port Display port

Headset jack Headset jack

684 GB 64 GB or 128 GB (optional)

One rechargeable Li-ion smart battery Two rechargeable Li-ion smart batteries 3-6- 12

AC/DC adapter, input: ~ 100 - 240 V; 50/60 Hz; | 3.6.12 [AC/DC adapter, input: ~ 100 ~ 240 V; 50/60 Hz;

2.6 A max, output: === 24 V; 3.75 A 4.0 A max, output: == 24 V; 8.33 A

Dual-core processor/4 GB RAM/Windows 10 I 3.6.11 I Quad-core processor/4.GB RAM/Windows 10 | 3.6.10 |

GENERAL SPECIFICATIONS

e )

Size (H x W x D)

Weight ©

Temperature
Operation
Storaga ®

Relative humidity
L

199 mm X 333 mm X 119 mm (7 13hein x 18 s in X 4 s in)

3 kg (6.6 Ib)

0°Cto 50 °C (32 °F to 122 °F)
=40 °C to 60 °C (~40 °F to 140 °F)

<96 % non-condensing J

Calibrated wavelengths (nm)

Optional CWDM calibrated
wavelengths (nm)

Power range {dBm) ©
Uncertainty (%) **

Display resolution (dB)

BUILT-IN POWER METER SPECIFICATIONS (GeX) (OPTIONAL) ¢

850, 1300, 1310, 1490, 1550, 1625, 1650

1270, 1290, 1310, 1330, 1350, 1370, 1380, 1410, 1430, 1450, 1470, 1490,
1510, 1530, 1860, 1670, 1690, 1610, 1383, 1625

27 to =50
+5% 10 nW

0.01 = max to =40 dBm

" VISUAL FAULT LOCATOR (VFL) (OPTIONAL)

Laser, 650 nm £ 10 nm

| GW/Modulate 1 Hz

Typical P,

0.1 =-40 dBm to -50 dBm

in 62.5/125 pm: >-1.5 dBm (0.7 mW)

The test modules that you use
with your unit may have different
laser classes. Refer to the
module's documentation for

Notes
a All specifications valid at 23 °C (73 °F),

exact information.

b. Not ingluding internal batteries. Battery storage temperatures: ~20 °C to 80 °G (-4 °F to 140 °F) for shipping and —20 °C to 45 °C (-4 °F to 113 °F) for long-term etorage.
c. Platform without batteries or modules. FTB-2 waight with battery: 3.4 kg (7.8 Ib); FTB-2 Pro weight with batery: 3.8 kg (8.6 Ib).
d. At 23 °C £ 1 °C, 1660 nm and FC conneclor. With modules in idle mode. Battery-operated after warm-up.

e. Typical.
f. At calibration conditions.

5o/

2 8

N NEXTECH ASIA CO.,LTD.

NEXTECH ASIA CO.,LTD.
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| Field and lab high-speed test solutions

CHOOSE THE TRANSPORT AND DATACOM MODULE THAT MEETS YOUR TESTING REQUIREMENTS

FTBx-8880/8870: comprehensive 10G testing

This series of modules offers a full suite of testing capabilities for multiple technologies from 56K to 10G, addressing different test
applications both in field and lab scenarios: legacy testing (DSn/PDH), metro and longhaul Ethernet network, transport technology
(OTN), fronthaul/backhaul, data centers, 5G deployment, etc.

FTBx-88200NGE: the test solution for next-generation 40G-100G networks

Multiple 100G interfaces enable both data centers and carriers to deploy 100G circuits more cost effectively. It offers integrated
CFP4 and QSFP28/QSFP+ interfaces, ready for 100G network diversity.

CHOOSE THE RIGHT MODULE FOR YOU

FTBx-8870 FTBx-8880 FTBx-88200NGE  FTB-88100NGE FTB-881006

| PHYSICAL INTERFACES

RJ45 .
Ri48C . .

BNC o° . .

Bantam s

SFP/SFP+ °° ot o° .

QSFP+/QSFP28 .

CFP4 .
\CFF’/CFP2 (requires adapter) . °

a. With the use of a copper SFP.
b. BNG connsctor for input clock only.
¢. Supports tunable SFP+ and copper SFP+

FTBx-8880

FTBx-88200NGE

3.6.9.1| @ sFr+ | @ BANTAM
CPRI 1.2G to 10,1G (9.8G for the DSn/PDH
i FTB-88100NGE) RX2: DS1
OBSAIl 1.5G t0 6.1G EXT CLK
| 10G eCPRI (on FTBx-8880/70 and |
| FTBx-88200NGE) 0 BNC
SONET/SDH up to OC-182/STM-64 Elactrical
3 6 1 OTN up to OTU2 Including overclock SONET/SDH
. Ethemet up to 106G DSn/PDH
FG 15X {only on FBx-88200NGE) . e
FTBx-8870 RF spectrum over CPRI | \%ﬂd?;l(
(only on FTBx-8870/8880) I
BNC
3.6.9.1[ © cFpPa DSn/PDH
OTN OTU4 RX:DS1
Ethernat 1006E |3.6.1 EXT GLK
3.6.9.1 asee XFP
OTHN OTUL/ Including overclock | SONET/SDH OC-192/E§TM-64

FTB-88100G/88100NGE

E/100GE

! Etharnat 10/100/1000 BASE t-,_’
NEXTECHgABId CO.,LTD. A
cey ¥

Wander
'r:@f‘ B

Cthernat 100
1O 10%

(® CFP (CPP2 with adupter)
QTN 6TU3/4 IncludIng overclock
Ftharnet ANGAE/100GE

;

%‘ %ES

=N TEGH ASIA CO.LTD.



C5-5

| Field and lab high-speed test solutions

BUSINESS ETHERNET AND TRANSPORT AND MODULES

Key benefits

EXFO’s market leading products make service turn-up and troubleshooting from a business Ethernet service perspective to
a complete transport system a go-to solution for service providers, multiple system operators and their contractors, EXFQ's
solutions once again lead the pack with our latest introduction of the FTBx-88260 module. EXFO's customers are no longer
handcuffed by having to yet again purchase a new system to work with the latest optical transceiver. EXFO's OTS system

guarantees the ability to interchange transceivers as tests become fully standardized.

Service providers and MSOs can expedite the activation of services by taking advantage of EXFO's unique QUAD port 100GE
solution. Technicians can simultaneously validate 4 x 100G services using one portable tester: the QUAD port 100G kit. It
allows for faster deployment of multiple 100GE services, more productive use of test set fleets, ultimately lowering OPEX
and CAPEX.

%ﬂt 0

edge

ﬁ Enterprise
customer

ETHERNET BUSINESS SERVICES APPLICATIONS

PHYSICAL INTERFACES
Single service: layer 2/3/4 SLA issues

I} RFC 2544 [X] Ethersam [v.1s64] E Rrrc 6349 &3 iSAM (v.1564 & AFC B349)

Metrics: throughput, latency, frame loss e = =
Multiple services: layer 2/3 SLA issues B "
Metrics: throughput, latency, jitter, frame loss

Stateful layer 4 TCP troubleshooting L .

Metrics: BDP, window size, buffer delay, TCP efficiency

Layer 2, 3, 4 (Stateful) turn-up and troubleshooting
Metrics: all of the above including MEF Pass/Fail benchmarking

Recommended test kits

Service provider/MSO/Managed services kit . i turn-up kit

¢

Simultaneous QUAD port 1PDG kit

g = A ]
FTB-1 Pro DC S il [Tl
FTEsszeo i pro 1 O Wy - o
X 2 x FTBx-8826 o N :
LS
Bonofitc: Bunwfits:
> EXI:O‘: QTS system guaranteeing investment » Unlimited dual-port capabilt JEFEE AS‘A CO’L )
protection » 2 x OTU4 multistage m [ﬁé ner - | Benefits; -

» Complete Ethernet and transport feature set
» Dual-port Ethernet up to 100G
> DSn/PDH/ISDN/SONET/SDH
»UIU1 to UIU4 & Hibre Channel 1X to 32X

» Synchronization: 1688 PTP, SyncE, wander
and time error

>4 x 100G BERT tests

» Maximum time saving test set for reduced
OPEX and increased technician efficiant

» ZERO overheating issues

3 Turn-up via Qokla Spnedt%ﬁ""‘._’,
> Business/Residantial turm-tip via
1 GPOM emulation
> LAN

=F EXFO




C5 = 6 | Field and lab high-speed test sg|utions

DATA CENTER

The ever-increasing growth in bandwidth-hungry applications flooding data centers and the fight to provide enhanced levels
of performance inside cloud networks are driving the migrations to higher rates. Deploying fiber and network infrastructure
inside data centers as fast and as efficiently as possible is the challenge. At the same time, new technologies are emerging,
and data centers are struggling to keep pace. Hard choices must be made.

EXFQ's unique data center portfolio helps data center managers and technicians keep up with both the explosion of data and
the pace of technology changes with its unique flexibility and powerful easy-to-use applications, allowing them to optimize their
deployment and troubleshooting times. For 400G test solutions, please consult the 400G Power Blazer Series data sheet.

Ultimate flexibility & interface support Before deployment

FTBx-88260 |

L

3692 ol

| CFP4

QSFP+ i
| AOC cables i

SFP/SFP+/SFP28 Optimlze transcelver valldation time up to

QSFP28 (CWDM4, LR4, SR4, PSM4, etc.) 4 x QSFP28, 4 x SFP28 and 2 AOC cables

After deployment

Optimize deployment and troubleshooting times Inside data centers with EXFO’s all-In-one solutlons

@ FTB-1v2HPDC @ FTB-1v2DC | D L1B-2
2 x FTBx-88260 1 x FTBx-88260 1 x FTBx-88260
; 1% FIBY-/200 ; 1 & FTDa-720C

FIFT-400-MF t o FIP1-400-MF

MEXTECH ASIA CO.,LTD.



C5-7 | Field and lab high-speed test sajutions

NETWORK EQUIPMENT MANUFACTURERS (NEMs] AND LABS

Network equipment manufacturers (NEMs) and high-speed labs are currently facing increasing pressure to ramp up and optimize
their production lines to launch high quality-products as fast and efficiently as possible. Remote and simultaneous access for
different developing teams around the world has recently become a must. Today's challenge requires acquiring the right equipment
while ensuring long-term technology investment.

EXFO's NEMs portfolio is a powerful, versatile and scalable test and measurement solution that incorporates rackmounts
(LTB-8/LTB-2) and portable (FTB-4 Pro/FTB-2 Pro) platforms with a wide variety of modules, providing unique flexibility. In addition,
the Open Transceiver System (OTS) enhances the portfolio by enabling the mix-and-match of interfaces, which allows users to
maximize the life of the tester and, at the same time, be ready for future standards.

Moreover, EXFO's Multilink provides easy-to-use remote access and automation tools for EXFO's rackmount and portable solutions,
becoming a key asset for NEMs to not only boost their productivity and agility, but also to accelerate their time to market while
keeping their CAPEX in check. For 400G test solutions, please consult the 400G Power Blazer Series data sheet.

» Standard-based testing
» Multirate testing from 10M to 400G
» Client testing: Ethernet, FC,

OTN, SONET & SDH

Network system design
and validation/verification

Transceiver validation:
optical and electrical test

> iOptics
» Transceiver stress test
> Power and temperature monitoring

:.

>

ic
s

*ee B
EXFOIMULTILINK

Recommended test kit

%ztﬂﬂﬁ

Transceiver validation spectral
analysis

5G wireless and core validation

Ethernet testing

OTN advanced tools

Remote access and automation

il

8260

ECH ASI

A
.

o

CO.LTD.

» Optical spectrum analyzer for
SMSR testing in transceiver
production floor

> eCPRI validation up to 256G

> eCPRI QoS measurement
and dual-port

> CPRI/OBSAI link validation
and BERT

» BERT

» Unframed BERT per lane

» Traffic generation

> Service validation

> Synchronization tools

» Service disruption time evaluation

» OTN, multistage mapping
» Ethernet over OTN, ODUO
and ODUflex
> Multichannel OTN and mix mapping

> Remote access
» Automation tools
> Invenlory managerment

TS‘SYN(L

e =7
i EXFO
i @ iz
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C5-8 l Field and lab high-speed test sgjutions

SUMMARY OF KEY FEATURES

» [EEE 802.3 - 2018 standard

Detaillgd > CFP MSA CFP4 Hardware Specification Revision 1.1 18 Mar 2015
tc;vg[;:gmnce » CFP MSA Management Interface Specification Version 2.4 (R06b)

> ITU-T G.709, G.798 and G.872

> Pluggable, MSA-compliant 4 x 10G QSFP+ transceivers

» Pluggable, MSA-compliant 4 x 26G CFP4 and QSFP28 transceivers

» Pluggable, MSA-compliant SFP28 oplical transceiver

» Pluggable, MSA-compliant SFP/SFP+ electrical and optical transceivers
Multi-interface support » Pluggable, MSA-compliant 10 x10G CFF/CFP2 transceivers

» External timing reference (DS1/E1/2 MHz)

» Low-speed and high-speed reference clock output for eye diagram measurements

» Active optical cable support

» Tunable SFP+ and complete ITU-T grid

> CAUI-4/XLAUI lane error generation and monitoring
» PCS lane mapping and monitoring capability

> Per-lane skew generation and measurement

» PCS error generation and monitoring per lane

> Full MDIO/12C read/write access

PRBS patterns Allows users to configure different PRBS patterns on different CAUI-4/XLAUI lanes in 40G/100G, and on physical lanes in GTUS/OTU4 unframed configurations;
per lane typically used fo identify crosstalk issuas when looking at the eye diagram

Robust
physical-layer validation

ai;g;‘;erl]eenngtth power Allows users to measure the received optical power per wavelength CFP/CFP2/CFP4 and QSFP+/QSFP28 transceivers
> Optical-device 1/Q interface quick check

» Optical TX power-level test

» Optical RX signal-presence and level test

» BERT and frequency offset standard

» Framed excessive skew test

» Temperature and power consumption monitoring

> Unframed BERT up to 100G

3.6.9.2 | s EtherBERT from 10M, 1G, 10G, 26G up to 100G
> Dual-port Ethernet testing capabilities from 10M, 1G, 10G, 256G up to 100G
> 100 GigE through mode testing

| 3.6.9.2 I I 3.6.3 I> RFC 2544, including throughput, back-to-back, latency and frame loss with dual test set for bidirectional measurements

iOptics

» EtherSAM (ITU-T Y.1664) with dual test set for bidirectional measurements

> IiFC 6:49: Performs TCP testing with single or multiple TCP connections from 10BASE-T up to 100G; discovers the MTU, RTT, actual and ideal TCP
throughput

> Simplified ITU-T ¥,1684 tast that performs service configuration and service performance (ests using remote loopback or dual test set mada for bidirectional
results; an additional, complelely automated RFC 6348 test can be run in cenjunction with the EtherSAM (Y.1564) tests, or on its own 1o perorm layer-4 TCP
tosting, with the inclusion of discovering the maximum transmission unit (MTU) and round-lrip time (RTT), as well as the actual and ideal TCP throughput of the
eireuit under test

> Dual test set mode

» Layer-2 control protocal testing offers the most comp) sfined L2 protocols in the industry (38 different protocols including all MEF 45 and CISCO

Layer 2/3/4 L2CP frames) in addition 1o 8 userdafined protocols| 3 6§ 9 2

Ethemot testing » Intelligent autodiscavery
- > Traffic generation and &hiipirig of up to 16 streams of Ethemet and IP traffic, and monitoring of throughpu, latency, packet ittar;
frame loss and out-of-sequence

> Qin-Q capability with the ability to go up to thres layers of stacked VLANs

> VLAN CoS and ID preservation

» Discover up to three levels of VLAN tagged traffic (C-/S-/E-VLAN) including their ID and priority, as well as the total VLAN tagged frame count and associated bandwidth
> Ping and traceroute

» Advanced filtering capability for in-depth network troubleshooting

3.6

- » Smart Loopback
» Flow control injects or monitors pause frames, including frame counts of pause, abort frames and total, last, meximum and minimum pause time
» IPv6 protocol generation and analysis
» Service disruption time (SDT)
» Ethernet MAC flooding
> Frame size sweep

> Validates 1688 PTP packet netwark synchronization services, emulates PTP clients, and generates and analyzes messages between
master/clients, clock quality level and IPDV

» Validates SyncE frequency, ESMC messages and clock qualily levels

» Ability to perform time error analysis and wander measurement; :‘aPntiun if the slgngl ulr 1e51 meets mulliple standardized masks (MTIE, TDEV)

mpPLs | 3.6.9.2 » Gienerates and analyzoo olroama with up to twa layers of lebels .
Carrior Etharnot OAM > Fault-managoment und purformance monitoring Ethemet and MPLS-TP ing Y.1731, 802.1ag, MEF, Link OAM {(802.3ah) and G.8110.1 OAMs

|
» Ability to configure up to 10 filters, each with four fields that can be co wi RINOT operations; a mask is also provided for each fiefd value with
IPv4 and IR nnpnhiitinn ; BT TR R W

Synchronization

Advanced filtering

» Ethernet packet capture up to 4 Mbit 18 o |
Packet capture » Configurable triggers inoluding emora and header figlda CH ASIA CO..LT ) d
: Data capture in packat caplure (RGAP) famat; read m#% ¢ ~LT0. J

NEXTECH ARIA CQLTD,



C5 - 9 ‘ Field and lab high-speed test salytions

 KEY FEATURES (CONT'D)

OTN testing

Multichannel OTN
and mixed mapping
testing

Ethernet mapping
over OTN

SONET/SDH
mapping over OTN

SONET/SDH
testing

Fronthaul

OpticalRF™

L Remote access

» OTU4 (112 Gbit/s), OTU3 (43 Gbit/s), OTU3e1 (44.67 Gbit/s) and OTU3e2 (44.68 Gbit/s) unframed and framed BER tests
» FEC testing: error insertion and monitoring

» OTL 3.4 and 4.4: alarm and error generation and monitoring

> OTL lane mapping, and skew generation and measurement

» OTU, ODU, OPU overhead manipulation and monitoring

> OTU, ODU (including QDU TCM), OPU layer alarm/error generation and analysis

> OTU, ODU (including ODU TCM) trace messages

» Round-trip delay (RTD) measurement

» OTN SDT measurement

» OTN through and QTN intrusive through mode testing

> Multiplexing/demultiplexing of ODU18, ODU23, ODU123, ODU0S, ODUO13, ODUD123, ODUL4, ODUO14, ODU134, ODU24, ODU234, ODUa4,
apU14, ODUO1 234, ODUO124, ODU12, ODU024, ODUE34, ODU1ed, ODUflex24, ODU2e4 and ODU124, ODU1234 with PRBS pattem and GigE and
10 GigE dlient mappings info OPU payloads. ODUflex at QDU2, ODUS and ODU4 rates with full flexibllity to canfigura the required bandwidth based on
nx 1,26 Gbit/s tributary time slots with a PRBS pattern into the ODUflex payload; 40 GigE client mapping into ODUS into ODU4

» Parformance monitoring: G.821, M.2100
» Frequency analysis and offset generation

» 100G OTN validation of individual channel connectivity

> Support for mixing and mapping of ODUO, ODU1, ODUZ2, or ODU3 data containers into an ODU4 container
> Alarm/error monitoring

» Single alarm/error injection on one single channel or on all channels at one time

> Concurrent OTN BERT analysis

> Simultaneous channelized SDT measurement

> Flexible channel/tributary slot seloction

» Ethernet mapping over OTN respectively, with GMP support
> 40G transcoding capability with alarms, errors and statistics
> GMP alarms, errors and statistics

> GigE mapping into ODUO using GFP-T, 10 GigE mapping into ODU2 using GFP-F, direct 10 GigE mappings into ODU1e/2e in different ODU
multiplexing structures, and 40 GigE client mapped into ODU3/0DU4

> Flexibility to map up to a 10G Ethernet client signal into ODUflex

» OC-768/STM-266 mapping in ODU3S

» OC-192/STM-64 mapping in ODU2

» OC-48/STM-16 mapping in ODU1

» OC-12/STM-4 and OC-3/STM1 mapping in ODUO

» PRBS pattern payload generation and analysis down to STS-1/AU-3 granularity

» High-order mappings: STS-1/3¢/12¢/48c/192¢/STS-768c and AU-3/AU-4/AU-4-4c/16c/64c/AU-4-266¢
» Section/RS, Line/MS and high-order (STS/AU) path overhead manipulation and monitoring
> Section/RS, Line/MS and high-order (STS/AU) path alarm/error generation and monitoring
» Single, rate and burst error insertion modes

» High-order (STS/AU) pointer generation and monitoring

» Performance monitoring: G.821, G.828, G.828, M.2100, M.2101

» Frequency analysis and offset generation

> Automatic protection switching (APS) and SDT measurements

» Round-trip delay (RTD) measurements

» Tandem connection monitoring

> CPRI laysr-2 link validation for BBU or RRH from 1.2G to 9.8G
> OBSA! layer-2 link validation for BBU or RRH from 1.6G to 6.1G
» BBU emulation allowing RF level validation of RRHs, RET status and control and remote SFP identification

» 6CPRI BER testing: unframed/framed BER measurement, bit error injection, one-way/round-trip delay muasuramanh(‘ metrics and Pass/Fail verdict
for 10G/26G rates

> iORF: intslligent spectrum analysis over CPRI. Automated analysis and detection of interference and Pl|

sh of one button

The most powerful real-time high-resolution RF spectrum analysis over CPRI. Quickly identify issues su and passive intermodulation

(PIM) from the BBU site
Remote access: supported via EXFO Remots ToolBox, EXFO Multilink, VNG or Web VNG P

367
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i Test Setup - Test Applications
Traffic Gen & Mon

T S TR S S5 PR e S T e et

EXFO Module EXFO Module

Testing Unit

Loopback Units

<
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Test Control
Report Button

» Save Report

>» Auto-Generate File Name check box, when selected (default),
automatically generates the report file name which contains the
name of the test, the date (YY.MM.DD), and time (HH.MM.SS).
Clear the Auto-Generate File Name check box to enter a specific
file name.

File Name is the name of the report to be generated.

» Save To is the file location where the report file will be saved (see
File Location on page 684).

>» Display Report after Saving check box when selected (default)
automatically displays the report once it is generated.

Note: Once generated, the report can be opened from the Open Tab on page 687.

» Turn on Report Generation Prompt check box when selected
(default) displays a pop-up every time a test case is stopped or
completed to ask if a report generation is desired. 3.6.6

» Format i = for : PD faul

» Logo check box when selected (default) allows including a logo to
the report. Select the logo picture that will be displayed on the
report.

» To select another logo, first add a new logo by either copying the
logo picture file to the following folder or by using the
Import/Export (see page 688) then select the new logo from the
list.

Documents\810-880-NetBlazer\Reports\Images

Supported picture file formats are jpg, gif, bmp, and png.

» Save Report button generates and saves the report on the selected
media (Save to).

<

NEXTECH ASIA CO.,LTD.
686 7xx/8x%/88xx Modules
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3.6.9.2
¢ Configurable per Stream : Frame Sizes, IP Source/Destination Address,VLAN ID, VLAN
Priority, TOS
Teol Appacttions
| i2]3]als|s]7)e]
e ome RI_FROEDE
‘ Profle Q05 Metrics

Global Thresholds Type

Prafie | g Dat 5] Giobal Pasy/Feil verdit
M

|| | Frame size
|| (Dyté] [pued  vI[70 | iiteshokl
|' 17 Msnamum [ #smmum
| Txmode | continuous ][] Throughput (%) ooooo 070000 |
[ mxRate [oocodh J[% V] [5]FremeLoss count P
| Frame Count | Shaplng‘i (3] out-ot-sequence count o

Total TXRete 0,000 % b ] atter (ms) B ]

(3¢] Letency (ms) fiso ]

Link Capadty 100.0000 %

©pirocew iy [0 &

I.‘)'

NEXTECH ASIA COLTD.
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.' 23 4]5(6 78]
Modity Frame Structure z'umcnuplewlhlnterfn . m:mn 1213, u m“
Predmble/SFD| mu:"] MALS I 1P ” uop ]Pamd_m m

Autotnatic TP ([0

ver, | HL lmvns 000

Tenath | Sourcs IP Address [10.10.110.48

__ ldenufton | pestination 1P Address ]101011048 |
Fags | Offee .
[T 18 Protocol _uop | (K] Resohe WAC Aadress - (Reoved ]
Haades Checksum
' ‘Source 1P Address | Subnet Mask
10,10.110.48 (] souros 1P Mutiptcator

104041048 [_] pefaut Gateway = 3.6.9.2
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579130 TIAN

,, . , agunsal (W) o
Galiy uaziden T , AARAY 9159
3R/ YUY gt
1 |qun3nl Broadband Aggregate Router wiauiindadamiugams unsUgp: 1Set | 2,834,000.00 | 2,834,000.00 2,000.00 | 2,836,000.00
) gunsal Broadband Aggregate Router w%mﬁﬂﬁqﬁw%'u-qumu vset || 1,21000000| 1,210,000.00] 10500000 1,315,000.00
Uz uATiug
, qunsal Broadband Aggregate Router w%’nuﬁm‘?qﬁm?uwmu L T — V511000100
aynIAATI
4 Q\Jnsm' Broadband Aggregate Router w%auﬁmv"?«dww?u'qumu WU 1Set | 2,829,000.00 | 2,829,000.00 24,000.00 2,853,000.00
5 |qUn3ni Broadband Aggregate Router w%auﬁﬂﬁu’eﬁw%’uquaw dga 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
6 |qun3ni Broadband Aggregate Router w%’auﬁﬂﬁv'\iﬁwi"u'qumu Fing 1Set | 1210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
7 |qunial Broadband Aggregate Router w?auﬁqudw%u'qumu n%s 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00| 1,330,000.00
8 |qUnsal Broadband Aggregate Router winLindedmiuyuans nsil 1Set | 1210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
9 |qunnl Broadband Aggregate Router wissfinfedamsuuay Wean 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00| 1,330,000.00
10 |gunsol Broadband Aggregate Router winuindudmusuane YT 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
11 |qunsal Broadband Aggregate Router wiBsRmid iU s1ne 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
12 |gunsal Broadband Aggregate Router w?auﬁmﬁy'qdws"u'qumu nzayy 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
13 |qUnsal Broadband Aggregate Router w%auﬁmv?qdms"uqumu g3 1Set | 2,849,000.00 | 2,849,000.00 | 24,000.00 | 2:873,000.00
14 |qun3ad Broadband Aggregate Router wiauinkidmiumaany Usduyd 1Set | 1210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
15 |qunini Broadband Aggregate Router wiarinmdmsumg unsunun 1Set | 1210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
16 |gunsal Broadband Aggresate Router w%’auﬁmﬂdw%’uqumu dseui 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
17 |qunsal Broadband Aggregate Router w%’auﬁmﬁmmi’wumﬂ az@amm 1Set [ 1,210,000.00 | 1,210,000.00 | 120,000.00 1,330,000.00
18 |qunsa] Broadband Aggregate Router wiexRnmd MUY MUNHA 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00| 1,330,000.00
19 |qunsal Broadband Aggregate Router wiauRnmedmiuyuas wiauads | 1 Set 1,210,000.00 | 1,210,000.00 | 120,000.00 |  1,330,000.00
20 |qunsal Broadband Aggregate Router wiasnfudmsutamy avn 1Set | 1,210,000.00 | 1,210,000.00 i_E':\O,ooo,oo
21 |qun3nl Broadband Aggregate Router w?auﬁﬂﬁqdw%’uquma Hwoylan 1Set | 2849,000.00 | 2,849,000.001
22 qﬂnim’ Broadband Aggregate Router w%auﬁﬂﬁqdm%’u-qumu Adms 1 Set 1,210,000.00 | 1,210,000.00
23 |qunsnd Broadband Aggreqate Router w%’auﬁmv‘?«ﬁw%’wuma Houm 1Set | 121n00000] 1,210,00000 ] 120,000 00 b
24 |qunial Broadband Aggregate Router \ﬁuuﬁm'un'aﬁw%&vqumu gVitgntl 1Set | 1,910,000.00| 1,2 10,008':0%' 'E%%%'&)E"A_l%?"
25 |gunin] Broadband Aggicgate Rouler wiasindadmiugr i lusiy 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00 |  1,330,000.00
26 |qunsal Broadband Aggregate Router Wiaifniadmiusumin gusand 1set | 1,210,000.00 | 1,210,000.00
27 |qunsal Broadhand Agsresate Router wiasifafedwiusiany an 1Set | 1,210,000,00 | 1,210,000.00
28 |qunsul Broadband Aggresate Nouter wiaufndfadimiunaniy urssrdin | 15et | 2.849,000.00 | 2,849,000.00
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29 |guniel Broadband Aggregate Router w%’nuﬁmﬁaﬁw%’uqumu Hught 7| 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
30 |gunsnd Broadband Aggregate Router w%nuﬁﬂﬁv'qﬁww%’wqumﬂ fumi | 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
31 |qunial Broadband Aggregate Router w%’auﬁmquﬂm?uqumu s 1 Sel 1,210,000.00 | 1,210,000.00 | 120,000.00 1,330,000.00
32 E;'dnmi Broadband Aggregate Router w’s’auﬁﬂﬁhdw%‘uquma swaedy | 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00 1,330,000.00
33 |gunsal Broadband Aggregate Router w%auamﬁqﬂm"wuma tlags <~ | 1Set 1,210,000.00 | 1,210,000.00 | 120,000.00 1,330,000.00
34 |qunial Broadband Aggregate Router w%’auﬁﬂﬂxaﬁw%u-qumu 'Uﬂuun'u/ 1Set | 2,849,000.00 | 2,849,000.00 | 24,000.00 | 2.873,000.00
35 [gqunsol Broadband Aggregate Router wauindedmiuuae fouda ~ | 1 Set 1,210,000.00 | 1,210,000.00 | 120,000.00 [ 1,330,000.00
36 |qunini Broadband Aggregate Router W%'auﬁﬂmzdd’m%’wqumﬂ nwduf 7| 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00 [ 1,330,000.00
37 |quninl Broadband Aggregate Router w%auﬁﬂﬁv'mw%“uqumu uumﬁy‘r{q 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00 1,330,000.00
38 |gunini Broadband Aggregate Router w%’auﬁm‘?qd'ms"u-qumu uasw/ | 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00 |  1,330,000.00
39 |quninl Broadband Aggregate Router w%auﬁm"?qﬁw%’wumﬂ we 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
40 [gUnsn] Broadband Aggregate Router wiosaedmiusaey ynewns 7 | 1Set | 1910,000.00 | 1,210,000.00 | 120,000.00 |  1,330,000.00
41 |gunani Broadband Aggregate Router w%nuﬁmrﬁqdws"u'qumu Tanw 1Set | 1,210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
42 |qunsni Broadband Aggregate Router wiaxfnhdmsuyuans Wedlmi - | 1 Set 2,849,000.00 | 2,849,000.00 2,000.00 | 2,851,000,00
43 |gunsnd Broadband Aggregate Router w%auﬁmo?qahm“uwmu wigssaay”| 1Set | 1,210,000.00 [ 1,210,000.00 | 120,000.00 |  1,330,000.00
44 |gunsni Broadband Aggregate Router w%’auﬁﬂﬁqﬁﬂw%’wmam v 7 tSet | 1,210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00
45 i‘lﬂniﬂj Broadband Aggregate Router w%’auﬁmﬁ«’hﬁuqumu uns / 1 Set 1,210,000.00 | 1,210,000.00 | 120,000.00 1,330,000.00
46 |gunsal Broadband Aggregate Router wisuRndadmiuyaany v 15et | 1210,000.00 | 1,210,000.00 | 120,000.00 | 1,330,000.00

— —
2RuTnBUTIUNEyaaAY

71,872,000.00
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i wumnamumfmwuqmma (Final Acceptance Test)

E

W B [ ~ f o Wil iy a L3 A
1314 gaygriiwifiaduoyuan jUs Puiin s inyilagdonusuydnsaivs oy
ydrsullnd Wiegluan mifldanldfnaonizovinangd®iuusefi s

i1 3 970 23

USUM AToA o110 (unisy)

CTOT PUBUC COMPANY UMITED - N—EXTECH ASIA Co..,,LTD-



dnujimnsdumad Wipian- g

YRR N gy ainn
WA DNp.o3/2020

| o 8/ v a | & o ) <
13.15 gdgyqyrazaosbinuaduayuuazdismislunisanduau nisudlelyng gqq4

UNR.9L07 59978 MaansrezIaIN1sSuUsYiuY

v o = =
1.4 wfives vua.filef

1.4.1

1.4.2
143
1.4.4
145

1.4.6

ri’wumamuﬁLLawi’ﬂLLmiqﬁm%Uﬁmﬁg\aqUﬂmi ﬁﬁwumqu‘ﬁauﬁiaisUUIWWW FEUUN 511784
fu wazgaidensionng 4 fugunsallassneues une el Wedygymsu
m’;’«aaamwuamﬁv’aqﬂnmi waziansaneysld

wdafmunnisanundond wiunsdvheluusayituils AdtYy NI
Lﬁqma%aQ’ﬂssmmmiﬂwmsé’wmmﬁﬂlﬁ@ﬁmwﬂwm

uissnededaiunuanu wie fUATRLASURRYeULA U TR ﬁlﬁmsﬁaﬂﬁ’@ﬁ@mq
nuRsunaGuuRndagUnsal egstloy 15 Tu

senuilsdefusemSaenarsiiondu ienisveayynisulunasiientasiunas

o =\ 1 ] = A A |73
ANIUNITHONUIBY VNN ALNEIT0e

1.5 n1sdavinvarduasiumaia

v v A w 9 a 1Y o 1w vel o A ve
QL&U@?"IW]Q%W@\?EJU‘U@L?{UE]C"HULV]QU?) IﬂBLaﬂﬁqﬁﬁ]UQUUV‘lﬂLLNUW@Q&QU"!NTWUP‘\]N@WUW% MNIDNITU

Y

oUW NsIavindelaualy uue. Aledl Aenswn Usenaumeienaisesetessisse U

1.5.1

1.5.2

1.5.3

UBIN Aol gt (Lniisy)

YR58 eNSUTB A MUA (Compliance Statement) auiidelutenansainy
fiosnismanaila (Technical Requirement) atiuiiyniate Tnsazdesimaeasden
nseensy Sowmnuide wienmesunefitniauuaznserduenasmamaiauiasinde
vesindngunsnl Wsvyiade wih (page) wazussvindilidniau vesonansiidnafiesae
#ai Compliance Staternent %uﬁaﬂsuuﬁm%aﬂ%ua (Reference) Twienanstaiaue Lile
LLamﬂmﬁu'mw&JauLaamaﬂﬂsmm Hardware Wag Software maamauaﬁmummﬂﬂmaa
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1.5.6

1.5.7

1.58

1.59

1.5.10

USUH AToR oMo (Lnisu)
TOT PUBUC COMPANY UMITED

I@seylily Compliance Statement 71a1u150vLA §lauasIA1ABISURAYOU ggnqs
gausuiinalnvdseugunsaluaz/miassuunulinsmiudeimun
enasdelaueduimafinedodionaiseduevdaienaismanaiauseney e yandld
dwqﬂnsﬁﬁw'%aﬁsuuﬁsgl,auaswmLauamﬁ’u AUITUAUAINA BN MU Sy g
v fileit Iefegsanysnl windaudosnismanaiialafigunssl uas/miese yusy
sananlilanunsavinnuld wieraulduslianysel flavesaizieseiuigiuagises
2819TnLAY )
seazdunvastalauenumaiinlsfosUsenaumelonalsegtiounsil
1. System design concept, System Description
2. Feature & Specification
3. Power consumption and heat dissipation of each equipment
4. Technical description and characterisitic of equipment
5. Catalogues
lunsdlfl Specification 3o Catalogue v0sgUnsaliissaziduaniakiumaiiasiaain
mmAsINMIMamailaves una.iledl uidiaussiansyylilu Compliance Statement 71
“Wulumndonmun” (Compliance) wLauaswmﬂumaqaﬁmaua“mm‘lwmuwsaum
wuunisdeBuduaninangunsal anluenarsdeiauesmunaiage asiy uue ief
wiledgunsaluaz/viesruunuiiauedquandtilinssuderwmun
n133ai1 Compliance Statement vasgunsalilaue fiauesiafestuasneasiSaany
AuLduade wan vua.iiled! asanulunendaingunsal was/mIeseuuallaninge
mmulmmmwmwum une filo#t anudnsarlifinsanfiauemamiu Mildauesialid
AvsiFentasla 4 YAy wavnanmsindues e iledt etuidnun
flavonavdowdedondnind uarUsemaivanuidouaiomunenisin wieudavi
mswuammammaumuuu'q‘unsmmauammmamaa%aam (Material List) Im&ﬂmw
890 Ju Part number Usgineaiinan wagdue Mavemuseazdonluninuan 2. 3
HARNI18AS Breakdown E]Uﬂﬁu‘?ﬂﬂ‘wL‘g‘VIlJE]‘UﬂimEJE)EJUi“ﬂE]UEJE‘J:LﬁLLUﬂEJSﬂLUu’i"IEJﬂTS
goe W’S@&JVNLLﬂﬂO’Jﬁﬂ’l‘Sﬂ’lu’Jmﬁ]’l'lJ'WEJUﬂimaEJ’NauL’e)EJﬂ waziiladne (§3) wiaulw
Tavimsegesuans Material List wenifuusiagquans ielianunsansavasy n1siaue
IALaENIsvEBUlueuanle ﬁqﬁﬁwmiLauaaﬂﬂsiﬁﬁuwnnﬁmmuﬁw waglululy
MIHAUABINTTYRY UNA.TTeTt Arnunly mn‘lmurmﬂmaamlm hoadavIgunsnl
memﬂﬂmﬂhmmuam (Free Of Charge) iilelvgunsaluazsvuurhauldifuuseansnm
AUAUABING
T8N159UN 78] Hardware Udg/vhe Software mwacﬁwﬂmweﬂJuumummmnaan 1571
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2.1 AMUABINITNIN

2.1.1

2.1.2

2.1.3

2.1.4

2.1.5

2.1.6

gunsaifiaueasdevannsnifenrauasyiaiudiniulaseineifnres une.ilefl (dosng
aysod

Jrauosimdenausgunsalifiaartnenssunisieumuinsgusuuda (Open
Standard wu ITU, IEEE, IETF Published RFCs wag Metro Ethernet Forum %Qaqmsa
WN1U5¢n9Y (Integration) M191U 524 (Interoperability) waziisusaldany (Inter
Working) ﬁ’uaﬂﬂiﬁﬁﬁmémwﬁu‘] Ansinunasesulauuuliet uas Snuue
amﬂmammmaua mammmawau dzmn uasdelunisuudeulviitu (Upgrade)
Wawnm (Capacity) waznafindaniuaninse (Performance)
nsdliflavesialisiulediansaujifomud wisndudeninaue doudsdmidifunis
’Lﬁjwmiuiamawwu( Proprietary Technology) wazm1minasiinansevusioguniniveiuan
5199y 9 Miudeuarldusiudae maagsvmqqmswwuﬂwmemsmumma 2.1.2
Thudeszusaudnasa waauﬂULaumﬁmﬁUquiaLu"ﬂm Ima“luum’t*um&ﬂm VLR
ey fesiulseiuinfaiaveiiausunigunsalasuanysaiifieswodiasly uns flofi
Ul lunsTdusnsidednaiivssansam waznevaussrnudenislinduegned wan
nuNgdygrduingUnsallianatn gdyyrazdesdamgunssiiminliasundoy
Tiusnas Tngliiflenldaneln q b
ﬁjé’ﬁyﬁywzéfaaLauaswazLﬁammaqqﬂﬂizﬁﬁtauaﬂqﬂ"uﬁmadwamﬁaﬂ vadunaila flefdy
MU BuaLazANNAINTIveIgUNSe]

gunsalfiauaiossasiu TCP/P Protocol Alsrimun IP Address Version 4 uagsasdu
N15vuA IP Address Version 6 éiegsanysal wanldausavinauls qdgygides
Adunsudly Wnduguasollaunsoliusnsld Tnglifeldsnela q

2.2 mmﬁmmwaanwimwiw

2.2.1

222

223

m‘% g
U Alef g (Lmsw) N

TOT PUBLIC COMPANY LIMITED

mmumsmmmaﬂﬂsm Broadband Aggregate Router T,m&Jc;;l,auaﬂﬂ'mauauaﬂﬁﬂm’m
gunsaluarnisidenleslasstnelilinuseasiBonnmsdousouas snaunuiisamusly
AIANUIN A

a'uﬂiﬂiﬁmuawﬁaammsn‘l*ﬁmuﬁ’mﬁuaﬂnsaim'w q Tulasstreves una.filed Wu
IP/15P/BRAS/BNG/CDN/OLT/CPE Luﬁwﬂuloﬁlﬂuud 1981 vleadnr nUwa Software
vi3ogunsaidulauudgunsaliiu uazs/m oqUnsaliliasalu Widunihitmausulinvey
maaﬂﬁmmmau

Adnyyosdsmaua OIN Ty SNMP Protocol Wasn Standard SNMP @1a REC 1213 wae

' N o
A1 Proprietary SNMP vivelvise mmmwmmmﬂmmﬂmmlNampr.uTwml.,wenmlvnwn
wazdunuasawoU MIB mamUmmmwmmauamum’Lw una.lof ;1.
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224 fdyan wiesdndsoya MiB Tagluguuuy HTML, XML %38 Text ludnuuslmgadag
Tayaluy Tree MuA1 Object Identifier wiauAauneAn Output ﬁlﬁ’fmnmsﬁqmwm
SNMP Get uagsneaziBuntioualneussqluisiu CD ROM 112w 2 40

225  gunsalflausuulasstrededlfunnssumunasadielitosniigunsallaseegy gaq
via. ileft farelull mnudasasenislnila Underwriter Laboratory (UL), Canadian
Standard Association (CSA), feafuni1ssuniIuvesnduwmantviy (EMC) Federal
Communication Commission (FCC), European Norm(EN)

226 $19N15uALTIUIU Software License (i) vasgunsaifiane AeailemensoUAgUATIIN
fosnsirmualioun uavasdeadu Version a1 mauaswmmamamswmsagm
faiau nsdliauelinsuniolinsounqu msl¥nunuanudesnisadsd win uus, ot
mmaa‘uwvmwaaﬁ]atyzy'm::mawmvmL‘wuwm'lwmumu‘lmam’l%mwwm‘lmﬂumsa
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v a ¢
AruandRfumatinvasgunial

3.1 Anudeinsdumaiingunsal Aggregate Router

3.1.1

3.1.2
3.13

3.1.4
3.15

3.1.6

3.1.7
3.18
3.1.9
3.1.10
3.1.11
3.1.12
3.1.13
3.1.14
3.1.15

3.1.16

3.1.17

3.1.18

3.1.19

Huunm Switching Fabric %50 Switching Capacity %50 Hardware Throughput ‘lajsJay
171 800 Gbps

il Forwarding Rate lgilitfoendn 600 Mpps

i cPU fiflaantlnenssuuuy 8-Core viufinuialifesnin 2 GHz waedl RAM itfag
N1 32 GB

i Flash Storage Aiflvuneliitiosndn 64GB

il Software Architecture ildnwaisidu Modular OS 64-Bit Teeanuuuanlile sy
anwIndenilidu Fully Distributed System wag Virtualized ﬁmmimwﬂmsﬁww
94 System Administration 8@na1n Routing Functions vy Virtual Container ﬁLLmnm"N
Aulel

il Port YA 1/10 Gigabit Ethernet WUy SFP+ flanynsavineuléianuida 1/10 Gbps
Turulitioundn 40 Ports way 40/100 Gbps (QSFP) 97urubiiesnin 4 Ports wiaw
finss Interface Module iln 100Gbps mufifrustuAARLIN N,

i1 Port @113 Out of Band Management ¥@ia 10/100/1000 Liitiaena 2 Ports

i1 Port dw3U ma console port WUy RS-232 Serial Port hiteenin 1 Port

i Port dmfu USB 2.0 Tul laitfornin 1 Port

11 Power Supply Tiuszuulnn DC -48V wuy Hot-Swappable 1+1 Redundancy

31 Fan Module wuu Hot-Swappable 1+1 Redundancy

aduayun15Yn Link Aggregation mMuNInSgIW IEEEB02.3ad 6i

awvayun¥i IPv4 Routing Protocol laun Static Route, OSPFV2, ISIS wag BGP d
arfuayunsvi IPv6 Routing Protocol laln OSPFv3 uag 1SI1Sv6 Ieiduseatios
aduayun13vn Multicast Protocol 1éun PIM-SM, PIM-SSM wag IGMP version 3 1Ju
9¢19UDY

auud Yunisg MM Quality of Service (QoS) Teiwn L2-L4 Classification, DSCP, IP
Precedence ua¢ Priority queuing loilusensiios

#1115 Modular QoS, Policy-Based Routing (PBR), ePBR, way Access list-Based
Routing (ABR) 16

#1115 BGP Prefix Independent Convergence (BGP PIC), Topology-Independent
Loop-tree Alternate (TI-LFA) uae IP Fast Reroute (IP-FRR) 161

389%Un13n Segment Routing vt ntfessid
3.1.19.1 Segment routing based transport

o YO

3.1.19.2 1515 extensions Lo segment routing

3.1.19.3 OSPF extensions to segment routmgP
3.1.19.4 BGP egress peering engineering

NEXTECH ASIA CO.,LTD.
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3.1.20

3.1.21
3.1.22

3.1.23
3.1.24

3.1.25

3.1.26

3.1.27

3.1.28
3.1.29

3.1.19.5 Segment Routing Traffic Engineering (SR-TE)

seaduiledduiile nsvihanuluguuuu L2 uas L3 Wwoluil

3.1.20.1 Application Hosting

3.1.20.2 Programmability

3.1.20.3 Enhanced Automation

3.1.20.4 Machine-to-Machine Interface (M2M)

3.1.20.5 Telemetry

3.1.20.6 Flexible Package Delivery

FITUNTVINIULUL L2 VPN Wag MPLS traffic engineering (MPLS-TE) i
avfuayuilsddulostussuuindetnefiugiu éun Access Control List (ACL), Control-
plane protection, Management plane protection 5

5993V Route scale l9iliwosnin 2M FIB Entries

a11130vi1 Ethernet OAM (LSP ping, LSP traceroute) uag Ethernet CFM (IEEE 802.1ag,
ITU-T Y.1731) 1@

anansaidtluuimsuasdanisgunsaidae CLI, Telnet, SSHV2, TFTP, NTP, Logging uag
SNMPv3 Tgiluatetioy

@150 UTEUUUIINTAY 9 aneuen fe XML, NETCONF/YANG, JSON Ifidu
agutoy

3893V Internet Protocol Flow Information Export (IPFIX) dmunisdstesa IP Flow
information ¢

flvwna 1U ansnsofasidly Rack 11asgiu 19 a1

¥umseanuuunmannsgiu eghatiosdall UL, CSA, IEC, EN uaz VCCI

3.2 anudesn1sRumalingunsal 4x100GE Line Card

3.2.1

322

323

324

3.25

3.2.6
vl

\ugunsal Line Interface Card flausaléarusanfugunsal Router 8% Cisco {u
ASR9010, ASR9912, ASR9922 ldiptinaiuszangan

fiwasnuuy 100 Gigabit Ethernet Smunulifosndn 4 wodn Aisesiulugauuy 100GBase-
X Quad Small Form Factor Pluggable (QSFP) thuu SR4, LR4 wag ER4
fimwannsalunssudedeyaldlitosndn 100 Gops denesn uavanunsofudadeyald
Tusediu Wire Speed w3e Line Rate siowasn

Ju Line Card flanunsayiheuuuy LAN $893u Ethernet, IP waz MPLS Services
5995U¥1 MPLS VPN luguuuuwas Layer 3 VPN 1#lddfasnda 8 VRF Instances uas
s93§UnN5¥ full-scale VRF Tnen15u81e VRF Licenses w38 Advanced IP Licenses Lty
Tunends

lasumsfusemedunnuasniuniasnnsgiuues UL, IEC wae EN
IsfunisfuseamedunisusSedaduusimdntviinaomMagiuves FCC, IN waw ICC

uSUN AToR Thrfa (LML) NEXTECH ASIA CO.,LTD.
TOT PUBLIC COMPANY LIMITED ' ' wih 9 90 23
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3.3 AudeIn1seuwmaiiagunsal 2x100GE Line Card
331 Jugunsaifiamnsaldarusriutugunsal Router u ASRI000 uaz ASRI900 LeTggnad]

Usgansnn

332 dfimmansalumsiudedeyaldlidesndt 100 Gbps denein uavanniniudegayqls
lusydu Wire Speed %138 Line Rate saweasnlaylifin1s Oversubscribe A% Tydqy
299 Line Card

3.3.3 dwesnuwuu 100 Gigabit Ethernet $7uiulidaenin 2 wosn ﬁsaa%’u‘lugauuu 100GBase-
X C form-factor pluggable (CFP) wuu SR10, LR4 wag ER4

3.3.4 1w Line Card WUy Packet Transport Optimized @11150@%uaYUN9 Quality of
Service (QoS) wuuitugnuls

335 @w13avin MPLS VPN Tuguuuuves Layer 3 VPN wavatuayunisvi full-scale VRF Tngy
liffpsusuideu Hardware viiauene Licenses iinlunnends

3.3.6 @fuayunIsinenu OAM mausnmsgudeeluil
a) |EEE 802.1ag, IEEE 802.3ah
b) ITU Y.1731, NetFlow
c) IP service-level agreement (IP SLA)
d) virtual circuit connectivity verification (VCCV)
e) ping, WAy traceroute

3.3.7 9833UNTEUUMSYIN Time Synchronization A1UUIMIZIU Synchronous Ethernet uag
IEEE 1588-2008 Tnensifiu software license

33.8 5093UNsEUIUMTTIN Lawful Interception Taansufi software license

3.3.9 5895UNIBUIUNIN inline video monitoring Tnen 9wty software license

3.3.10 ausaneniUasy Card tilnglinssnusion1svineuues Router (Online Insertion and
Removal)

3.3.11 aduayuinsgmnsvirnuuazlulnaea 100-Gops IEEE-802.3ba Way 100G Ethernet
PHY monitoring

3.3.12 alfuayumsvh QoS wagmsdamansmiadeteluil
a) Per-port byte and packet counters for policy drops
b) oversubscription drops

c) cyclic redundancy check (CRC) error drops
d) packet sizes, unicast, multicast, wag broadcast packets
3.3.13 Wifumsiusesrwiuanuuaenfonunnsgiuues UL, 1EC wag EN
3.3.14 1ei5u ma'i'U‘iENVI'NVI’mﬂ’liLLNNdﬂd‘LJLLJJLMﬁﬂlWﬁ’]W]QJN'Miﬁ']U‘UE'J\‘l FCC, EN wag 1EC

3.4 mmﬁaanwﬁwmmﬁmqﬂmmﬁ QSFP-100G-1 R4-S hll* *I-"u
5.4.1 aUﬂimm"‘{uamaw Form Factor #4is Quad Small I-orm Factnr Pluggable (QSFP)

ﬂﬁll']'iﬂi’)\ﬁ'Uﬂ?’]&lﬁ’ﬂuﬂ’ﬁ‘i‘U ﬂﬁ%@l\]ﬁimimaﬂﬂ’ﬂ 1 ' Ethemet

UBJM FITOM Yo (UnnisL)
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3.5

3.6

3.4.2

343
344

1u Module wuUU 100G-LR4 au15avi91usIuiuany Fiber Optic WU Single-mode
(SMF) YURUNINTFIU G.652

fieudeunioats OFC Patch cord WU LC Connector
au1505995UssEENIMsTudloyaligegnatiatoy 10 Alawns

gunsal QSFP-100G-SR4-S fifuantfog1etionsiail

351

352

353

354
3.5.5

qﬂﬂiiﬁﬁmuaﬁmﬁ Form Factor ¥11m Quad Small Form-Factor Pluggable (QSFP)
annsasessumniilunisiu-dedeyaldlideand 100 Gigabit Ethemet

19U Module WUy 100G-SR4 @111509119U S8 ua e Fiber Optic WUU Multi-mode
(MMF) U9 50 micron

fivoadouso OFC Patch cord wuu MPO-12 Connector
annsnsesfussssnumsiudoyaligegnetnatioy 100 wng

Fevdspundasay MPO-12 fiflnnue1iagneios 30 wns

ANABINTSENUWATAgUnsal 100GE Monitor

3.6.1
3.6.2

363

3.6.4
3.6.5
3.6.6
3.6.7
3.6.8

3.6.9

asaldvadauarilesevidygin Ethemet fisedu 10 Gbps wag 100 Gbps et
sdouuuvuindoudreldasain (Portable) Tnedesiliassadrafuuuy Plug-in Module
(Modular Platform)
wdesanninianaaeuldniuuinsgiu RFC 2544 (Performance Testing) wag TU-T
Y.1564 (Ethernet Service Activation)
WABIAWTONEAIAY bit error rate (BER) UU Ethernet 100 Gbps ¢t
92#9ea11150 Generate Traffic 1 100 Gbps (Full Line Rate) &
PesannsnaiemenuwanisvageulugUluy POF, HTML Inldls
AesaninsavitnsmuAueInszesing (Remote Access) W1y VNC gt
Ao93095UNTSTHI Optical Spectrum Analyzer, Single-Ended Dispersion Analyzer Tu
auAnle
fiswazidoadumaia sthafossel
3.6.9.1 Optical Interface

- Bit Rates 10 Gbps

® Transceiver type : SFP+
®  Number of port : 1 Port
- Bit Rates 100 Ghps
® Transceiver type . CFP4, QSFP "'mﬁ-‘?"fjfif;-'-?'""'"" /7
® Number of port 1 Port | jtd l.“]!l’l-t’u?r:auu-iﬂ"‘ﬁb‘ 4
3.6.9.2 Testing Q
- Test Munction . BER (Bit Error Ra

p Lo 100 Gbps),

-~
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Conformance test

Service Verification Test

- MPLS

- ISAM

iOptics

Smart Loopback

Data capture

Traffic Generation

® Number of Stream

Ping/Trace Route, Jitter (Current, Average,
Minimum, Maximum, Estimate), Traffic
Generation and Analysis

. according to RFC 2544

: according to ITU-T Y.1564

: Generates and analyzes streams with up
to 2 layers of labels

: Simple Service Activation Methodology
based on ITU-T Y.1564 and RFC 6349

: Validating transceiver, Transceiver stress
test, Monitoring the transceiver power
consumption and current, Temperature
monitoring

: Up to layer 4

: PCAP format

: 16 Streams all rate

® Configurable per Stream : Frame Sizes, IP Source/Destination

3.6.9.3 General Specification
- Display Type
® Type
® Size
® Resolution
- Interface Port
® (JSB 2.0
® USB 3.0

® Ethernet (RJ-45) Port
3.6.10 Operating System
3611 CPU
3.6.12 Power Supply

UBIM AToR 0 (LIKIsY)
TOT PURBLIC TOMPANY UIMITED

Address, VLAN ID, VLAN Priority, TOS

: Touchscreen, color TFT
: 10.1 inches
: 1280 x 800

: 2 Ports
;1 Port

: 1 Port
: Windows 10
: Quad-core proc.es.sor/d GB RAM
. AC Ada

r angMgechargeable Li-ion smart

battery

v
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4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

-
unv 4
a U ¢
n15AAAIUNTA

€

v a & ¢ . . 1 od v - -
WY TRoAAUDLUUNITAARIGUATN (Installation Drawing) wagnsnelieuld vug filas

4 ! o o - 5 | @ o =) ad
Psanlinuivreuneusiiiunisinsetneies 7 Juvianis malunimwﬂmunﬁumsmm
U vee . illef wedalinudng mwﬂwmazgmmmumimﬂmalﬂnau memtauauwms

e =2p eI

=) oA

219N LWEJ‘U@’EJU&JG\IUJH&JVIaQﬂIW wanedlaiiu 15 auvnm'su'unmmmumnmmaﬂnsm

[y

mmﬂ%mmmeLLUU Rack Layout Equipment Layout way Bay-Face Layout ‘Uaﬂaﬂﬁsmium

v o& o

Laua’mmwmw mmﬂqumimﬂmuavawaﬂnsmaemls

& a

Aty daafiaded Rack sl aunandne 60 vide 80 iwuRiuns Anvsvanas 100 wuRiuns gelifes
1 42U wafinse DC PDB wion DC Bréaker §1uu 16 gn @ wiuseuuly DC Source A uay

e _

Source B
Y Y a O Y ] v a, o Y o
Qazysymmmm Telecom Ladder MauuUIONLAZLUIUDU (DY) L‘WE)?E]\‘I?UG'\EJIW LLasmaammm

v
@

w99 Whdteawefunsldmunasmnzausvanmituiiifag

mﬁmﬁ%qﬂnmﬁ Broadband Aggregate Router ’Lﬁrjé’zyzywﬁmﬁ%wwlﬂﬁw et

451 fakeans DC Cable 910 DC Fuse Box #1183 DC PDB o Rack Aiadalusl lneldany
Bia NYY ¥30 VCT vuinlivosnin 25 sqmm d@msu Ageregate Router (Fixed Chassis)
anuemlnsUsvananduay 30 wins wiouaiey Fuse wuulufindwiufnieiu DC Fuse
Box Irivunauagdnuiivinzauwanisanefunasldou

452 #nafsans DC Cable 990 DC PDB 1184 Power Module ¥939UnT0d Aggregate Router 1w
AsUYN Module Tngldane NYY nse VCT aunalidosndn 4 sq.mm.

4.5.3 aﬂﬁ‘;ﬁwua’mam’mqﬂﬂ‘siﬁ Rack Ground Bar &3 System Ground Bar i una.filedl
ivun lagldaneuiin THW wuv Single Core wualaivaunin 10 sq.mm. viuauiudiden

Adayardesdindagunsnl FOP unalalifoundn 96 Core (48 Fiber Pair) Connector wuu LC-LC i

Auuuvess Rack wiou Wire way Witsanasonisldamuiiauadmiunisseidou Optic Cable

'iumwaﬂmmmalwuumaw%’auaﬂﬁuh OFC Patch Cord il

4.6.1 mmm OFC Patch Cord 910 FDP ‘Vlm Rack Vlmmﬂvmw 84 Aggregate Router 11y
mmuﬁiﬂmmia LLmlaJmummuwaiwmﬂmmuazgmu

4.6.2  #nfa OFC Patch Cord 991 FDP 71§ Rack findslyailugiasumis ODF/FDP @udlidexly
alasatng DWDM/TOT MPLS/TOT ISP/BRAS/BNG winfugiuauiildauade weiliiiu
SunuwosviiRadamudeygni

463 Femsadwsuifiuang OFC Patch Cord ianuifiussfouiduuten

mLmuwmszjaummﬁymwuwwuum'saﬂnammwmmmmmﬁqwJaammwmmmnun ABunil

Fudusing q wazanududrves vee une.filed Lwa‘diuia‘*uummun’ﬁmq\ﬁﬂm wazdudy

m-mauua‘w%famuLfluLaﬁ"maq’Luammm

Lmammumimmmmtaw qazysuwummiaaaum sine R 9 nmsFadaiilideadestunsy

91U TahdeuuTn mnuarenaUInniuiRngs | 5 Sl 1511, s o

g
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49 AAygrzRssdavhgiionisuimsnuveusiarguninl (Administrator Procedure) deia 1wy
uua. Yilav 1Jahw:'uLﬂwau,uvmmiﬂgumﬁm‘suw(g]uaaﬂnﬁm"{,uau'\ﬂm Imamwaumammqmgmu
4.9.1 Network PhySJcal and Logical Diagram 'Nﬂimslfuaummaaaﬂﬂmuu 9 W@L‘U@NQQ
49.2 'ﬁwumﬁaﬂnmmwm (Equipment Inventory) LLEJﬂLUU‘i’]EJﬂ’WiEJEJEJ“U'e)\‘iEJUﬂimIﬂEJa L9y

wioumineLauA3e (Serial Number) LLavamuwmﬂqunmuu 9

4.9.3  Configuration filéf Setup 1’J°Uax1qﬂn'imuu 9
4.9.4  Fuuzhiunounsidvih Maintenance amwaaﬁmaLLauaﬂuwsnmﬁa%aaulmnﬁemaq

410 avfesdndenuuinga (As Built Drawing) waanfndarmumaiaideudos Tnedaviudly soft
Copy gUuuUlnd AUTOCAD v3agunuuldiinie uua.illedt fmun ussqluikuy CO-ROM §uau,
2 yo/Aguane wazidu Hard Copy Tunanszany A3 §1u0u 2 4o/l )

.11 gdyaazdosiuiunisindegunsaiossuszdn THianedniinunmuasinaslneyafiiisie
AN ﬁaﬁ’ ﬁé’ﬁymﬂséfaa%’ﬂﬁﬁﬁmmmw LﬁammmwuﬁmﬁﬂﬁﬁaﬁaaLLa"ﬂLLammUaamna
o A uifan mﬂaw:yﬂ%maqme%@mﬂgumwuLLauUsuaumimmmu'Lw U9, Mo nsu

v <

AeudAiuns
4.12 Ureviseaann (Labeling)
4.12.1 Yrevseaanilfazdeadunwsinquuioniwing druedemnedydnuaivsdoad
Aruduanna
0.12.2 Mevieaanildazdeadunszmvunandeu PVC viaindeunanain vievinnsnuas
usa.iledt Wioygnlildthevdonainilanusadsesn dnvn vevdemeldie
4.12.3 gunsalusiasirazdosdiihevisaanuansia Anlidiuldeddnou eliinmnuasaan
Tunsguanazyrgeinw
4.12.4 gunsaluavfezdosdinisuansdalssauiingn slinvosqunsel Part Number uag Serial
Number #ia1ay
4.12.5 fygaydesintifivsraunuiudminives uwe.iled Wemuummmiadsnisly
nsfimuasuIndienionan waznsinteasuudigunsel lnedseaziBonaenelos
maegslugy

e (e ) aad Label StickergEquipment

=y
aolasane

T o
LWENANIRYA

6CM [whevwuinmy

usdnfdnion
Audmads B

10cm

Fonttype : Angsana New p———

fontSize : 10 L '4__f1-_ v /
1 =
e
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witthusnugend {Label)
furd wileR_nouniin_tenzy

PrOJECE v cvcsemnis s resasmsisnst srvsvmnensnase
Route .. Fawndin usanuaudun
© Link Core Flber uazdiunrn
CoreFr
COre TO v reetmememevsninanssessonenss
I Equipment.
Fr: Rack s uamenunz i
2.2¢m | To:Rack... (o] e
Date

5¢m V—m—————

FegnronsRuritou pve fwm asamiin

SUM 1 uama Sticker uay Label 99

413 gunsniusenau (Accessories)
Y % v o Y < a & ]
Adygrevdesiininlunisinnssuguniaiusenouildlunisiniadu Power Line,
Configuration Wire, Accessories Connecting to Standard Rack, Manufacturer Accessories
=l ¢ o 1 o v v Y d g v ad a U 13 v
ws0UNIallaNsaduY NiRITasliATUNIU LwalquﬂﬁmVILaua mmmmmuasmmuiﬂa&m
auysol
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n15dNBU NINAHIY HAZAISASITTY

|u 9/ ° a LY a o L ¢ a& o
UUNY E)\‘i(ﬂ']LUUﬂ’]?{]ﬂLmiﬁmLLau‘Vlﬂ’a’iE)‘ULWEJﬂ’ﬁmi"J‘\JSUQUﬂ‘SﬂJ Toauidunou NTNAABU 5795y

o

(Prowsnomng Acceptance Test : PAT) #i94d
5.1 ﬂammmauauawmaumimmaamwamwsuaﬂnim (Acceptance Test) I vua.9ilo? WU
noun1InTeiululeenin 30 Ju Imasuumaumsm'ﬁmwwmmmuammauﬂquamquaEm\m

511  yegeuuseAnsamnisidanudusegunsal (installation 138 Equipment Test)
512 weaumsieusuiusgningunsallaseneiifeides (inter-working Test) waz iy
Tasswnewsonliuinig
513  yadou M3UIvns dan1s Yiuusgunsallulassdenitenislduinnsfiiussaninw
5.1.4  waseumsAmuaguuuuUInses 9 Tulasede wensliuinsgndmnzuuuuusms
5.1.5 wmaa‘umﬁmmmwmﬂﬁﬁmwﬁq q Tulasstne
52 MInAdeulagnIATIasuduanTievessuL (Final Acceptance Test) ﬁ]”namawauammm A
soilolifimguandedla 4 8n uag vua.illef SusewantsaaoUAA
53 Adyyriiniidesiamionniesderisnduseddlunisnaasuiiionisnsiafulvinsudiunis
wmaauuasmims’m%’u%u’uqmﬁwaﬁi"n,ﬁumsl,ﬁawmaaudwLm'as'swUmmmﬁwmuléﬂﬂaauymimu
ANuFBINTTvRY UA. Aileft Inedesiuiunsodatien fai
531 gdgyqdesdavigiiontsmedeunazssiasu (Acceptance Test Procedure) WAZUHWATS
5293Ul v ledl Ransaneygraneudiliunisnsiesustreios 7 Mu
532 WNUUANTNARBULAYATIITUTEUUBENTIRY F8RpIUTEnoumIe
5321  hieuagitnsvadeusyuu auslnegdyan
5322 WHUW LA anuil warssernailuniviadeu
5323 iavesilefild uagseandunvasnsnedevusaziuney
53.24  dafmunluniseiunsnagey (Pass or Fail Criteria)
5325  enastuiinnaniseaeuiieglddufinnanismaaey
5326  dorimunuimsgiu uas Design Document MAgatas Alddaddumvadey
533  waaoulszansamnsideugunsaiuaznisieusiuiusswingunsallussuy
534  Adgnazdedinsaduayumanaiia asiaaounazuily winwuindndgmn unis
\Jeusefiuszuudy 9
535  winlusgninnisandunismaaeunasnsiadussuy wud%ﬁw%ﬂmwamﬁusvwé’uL‘fJu
Lw'Lwamwluawnﬁmmmu‘lﬁﬁﬂuwgsm fdyneedonduiiiunaadeuunynsaaiu
swuu'l.wmwummwmaamamaummsmﬁauauq fiornldfunansenuanssuuilal
auysol
536  gdyny wwfosdnvimanisneaaudddy v iled fansan dsiswasidondil
5.3.6.1 szwinmmnaay gayyivehoaduimed -Ll.;:'mwﬁmﬁmn1'|w'f'|Lﬁur'1'm'lwl
masyuy wazasuould Aledl oenals
1) Fufuaziafinmgde ?

N — . NEXTECH ASIA CO,,LTD.
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< PR o o
2) Jufuazanfigdygaiiunsudlumgde
v v o Yo o v a
) Suiuaganimndeldsunsudly wazsguvanansaiuldnung
4) AnefurreINIIveamedy

d L=y
5) anvsiinwmede

N id o d

6) guUnsainsoasinaniasu
ansasasusumisdnngunsaluaziaunineysydngunsel (Serial Number)

£% @ ap L= o & [
mawuwﬂaﬂuLanmsuuwnwam'smi'm‘uimamus’;ummmﬂui'\m'\unqs

w

#5993V (Acceptance Test Report)
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6.1

6.2

6.3

6.4

6.5
6.6

6.7
6.8

6.9
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o
unil 6
A1THUZUINIT 19U

<

JURanu uazquatngesnwgunsalldegeauysal Immamzmmmm’lmamumm ViR lad Wiy
wriinsltald wndanudnduasdedddindesdondegunssifimsluuusiinisldey
fuesesuiinveudavnuniielinisuuzihnnsdaudululdfeamusouies

AldTei199 Tunisuugdmsigan leun anenans Avies ﬁwqﬂmzﬁuazi’aqvﬂ%‘lumsLLugﬁq 19

dnAaalgaieann vu. Aled ﬁaLfJumiwaqgié’iyzymzwm

AdQNERBLaLDTIEaTBEATITaNISLUEENTIT UL vue.Aledt Ansanatelu 30 Yy gy

Y

) v o vy o v 1w Ay o o va
drygyrasiosdaliilinisuuziinisldnuunndnauees uus iled Lwalwumwam'mgﬁqu

=b . D,
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L]

daontuasuuludynn e una.filefl avlidawdsuminaufiosdriumsuuginisldey
ddnygrevdesdnindongunsalusznaunisuusyinasldaruduq (Demonstation
material/Equipment) Aisudulunisuuginasldamulfasud

v lefl avudnsinsdudssiidenisuunii uarsssrnailunmsuusthmum e sy
doilldlunsuurinsldvunazionansusenoumswusdinisidaussfeaduntuilng nie
NWBINGY

Aruansamiunisuugdinsldnu unafiled lidosndn 3 Juvhms
nsuusdinsldnuasfossufimguivesnisuiiRan 38n15vieu 38015 Configure 38n13
GhLY m‘smqa'ﬁn‘mLLavm's‘Lﬁmuﬁwawﬂmuﬂivnau wiouvisqunsaiuasiaiesiienldlums
uatheinusruuioun uiaqunsaitun Agnihsauaieldvunielidygail
ﬂamsyﬁmawmiuummu“mmﬂmmaﬂnsmu,aumqqsmem dwsuwmmsvwﬂs 1 15 Ay
fd amuwﬁgumwwm v iiled drelaseinuseauuud (L) 81A"S 20 $u 7 dinaulvg)
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7.1

7.2

7.3

7.4

7.5

7.6

unil 7
wnasuazgilonisldenuy
wonansaineg dmdumsldaegretiosardeaudl
711 1 nrwlneg v3e mwisangy
712 wnadulumunnnsgiu Metric
713 ddnwsazdeulumfiuvivarfiuianszavRuning
714 fdhusszdesdaiou suie uarldiisesisozieuvuidnys FUNW UNUETS nTe
F9g19UTENOUAN 9
7.15  madanuazun desdavinedned udase numunensldau
7.16 a3ty o ansy azfesdmiau asudau dUitRnuannsasudlaldie
wnanseineg Isaudeidy Hard copy, Soft copy AildauiAtestunisesnuuy nMsdmds nng
viaaey N5Ungasne nsiugiinslinu madhinsest 3503 dunounislfnu uagus
onansfesegluguuuuienatsnszany (Hard copy) uaz/m3e sUuuvvededidnnseding (Soft
copy) 1Wu CD-ROM w3e DVD fianunsntiluldanulag Computer Waluld
wonansigdeyaaedosdndsl uia fleft oyt Usnaude
7.4.1  System Design Documentation (founisindsegnaties 1 &Un)
7.42  Installation Drawing (flounisindsegnatios 1 dUn)
7.4.3  As-built Drawing (feun1sasrasuniagaviweteiios 1 dUam)
7.4.4  Equipment Manual (daumimiw%’m%qmﬁwaEJ'Nﬁaa 1 dan)
7.4.5 onansmswuniiinsldanu (Meunskuziinisidavetielos 1 &an)
System Design Documentation agtagazRasusenausie
7.5.1  System Configuration Block Diagram, System Funcation Wag Interconnection $¥%314
gunIn
7.5.2 Master Equipment List
7.5.3 Configuration Detail {1 Setup Iﬁmaaaﬂn’iniﬁha‘]
7.5.4 Network Diagram wummawsmmvLUmaﬂmsm Update mawa\amﬂmu FAT
755  anuidndeienans W Hard copy wag Soft copy 31U 3 YA i vna.iilof AULY. bA9
Ty
Installation Drawing ag19tipyasmaslsenausig
761 Adygwdenuidun1sinyi Installation Drawing Lwamlﬂ‘hﬂumsmummummm
gunsal T.ﬂ&JLé)ﬂ:ﬂ ﬁvxf\mww“maqmuLL‘U‘U'VILsamaeLUuMmummmumna nsgA1Yl
AuamitTIe A3 avhdauareanSunetrateardesiisnselud
7.6.1.1  Site Layout (Location)
7.6.1.2  Building and Floor Plan Layout
.6.1.3  kquipment List and Bay-+ace Dr

@

7.6.1.5  Wiring arrangement for power arfupMisory Cable, Cables running List
NEXTECH ASIA Co..LT1D.

7.6.1.4  Rack Layout and Equipment Lay
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7.6.2

7.6.1.6  Power supply arrangement (base on new or existing supplies, list power
allocation)

7.6.1.7 System Grounding Layout

7.6.1.8 Core assignment plan

7.6.1.9 Wiring arrangement for Optical Fiber Cable or Fiber Patch Cord or ytp
Cable

7.6.1.10 Maximum Power consumption and heat dissipation for Equipment to
used

7.6.1.11 Maximum weight of Equipment per area (Kg/m?)

Fnsiauonarduauiidens

7621 ausuuuly vua.iledt iefirsanlimniurey S1uu 1 4

7.62.2  vuadiled svsmuiunisnsinasunuuiauent winwuiuuligndes Ll
wangauiozluldlunisinds Sududosinisufle fiudeaedossusuly
sudunmsuilalaeds Wudauasenislu 7 5u duaniufl vuaied udslvvsiu

7.6.2.3 mLm Installation Drawing #ild§uarnuiugeu Lwamlu'lfi’ﬂumimummu
finse 10w 3 Y

7.7 As-built Drawing

7.7.1

1.7.2

Aiuisegdesduiiunisdndauuy As-built Drawing 1 une.ile#t fasanlianusiuyeu

Tnsufuugudlowuuligndes assmumsiadegqunsaifldanuass fdunms PAT Sevdes

Wan

FBsiaueuazsuuiidenis

7.7.2.1 mumwmwawmsmﬂw vna.lefl Fasanlianudiureu $wau 1 e

7722 dduuuuuiis Hard copy uay Soft copy (luanalﬂawmmsmnfﬂmlm) uray
quane/anildsuarsiureund s1uu 1 U

7.8 Equipment Manual ag3tlagassivalssnausie

7.8.1
7.8.2
7.8.3
7.8.4
7.8.5

7.8.6

7.8.7

SwazYAnann1IYhnuvesgUnsainien

Twasdunlunsusnauuasmshinn
'iwamﬁam%mau‘lumwmaauLLa“U%’ULLm'qLﬁ@lﬁqﬂnsaiw%'auﬁmﬁ'mu
EATUDIAIUYSY nawaaaﬂmw“lmmumaﬁuu Part Number maqmuﬂsuﬂauuuﬁ]
5188y Laammumejum‘imsaiﬂwﬂﬂw“madumwmmﬁ)mwaawamﬂwwmsasnmsuwLLas
aﬂﬂima’lmmmummi Corrective Maintenance Wag Preventive Maintenance 161
TwaslienvoenasnsUigsnwegeosusenausie

7.8.6.1  Troubleshooting Procedures

7.8.6.2 M3 Part Numbers @udsznausneg vadlssnugndn
fiemsUngsinvvesgunsaline mudygn L m

N
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$78n159UNTA!
f1nu Yudne Aggregate 4x100GE 2x100GE QSFP QSFP 100GE
Router Line Card Line Card | 100G-LR4-S | 100G-SR4-S | Monitor
1 AU 1 1 1
2 UszauAITus 1 2
3 AYNTEAIATI 1 2
a WU D 1 2
5 a9 1 2
6 LG 1 2
7 N3 1 2
8 nsed 1 2
9 W9 1 2
10 LS 1 2
11 FEUDY 1 2
12 \ngeyy 1 2
13 Yay3 1 2 1
14 U513uys 1 2
15 UATUIEN 1 2
16 aszum 1 2
17 UAUNIT 1 2
18 UIUAIHA 1 2
19 wvauaUs 1 2
20 1ealg) 1 2
21 Wuailan 1 1 2
22 Wang 1 2
23 Yuum 1 2
24 giusndl 1 2
25 gluve 1 2
26 gnshng 1 2
27 kbl 1 2
28 UATIIYELN 1 1 2
29 Jundl 1 2
30 giuni 1 2
31 UAIAIY 1 2
32 PIUNNIY 1 2
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AIBKUIN 0. (61D)
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s1en3gunsal
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