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item No.

Description
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ONT/ONU fi%ia Huawei §u HG8120R3 wiauaynsal Gofl

-Power Adapter
-RI45(1.Smeter)

-SC/APC to SC/APC Round Type Path Cord 3.5mm,3m(Optical Fiber Termination Kit)

-RJ11, 1.5 meter.
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HUAWEI

Manufacturer's Authorization
Date: July 23, 2019

To: TOT Public Company Limited
Project: Procure Huawei's ONT/ONU 39,042 units
Bidding No.:  TOT BorNor.3.3/104, dated July 22, 2019

We, Huawei Technologies Co., Ltd., a company duly organized under the laws of P.R. China, with
registered business address at Administration Building, Huawei Technologies Co., Ltd., Bantian,

Longgang District, Shenzhen, P.R. China; postal code: 518129 (hereinafter referred to as

"Huawei'), and a reputable manufacturer of [ONU Solution Equipment] (hereinafter referred
to as "Huawei’s products') , hereby authorize INFITEL CO., LTD., a company incorporated and
existing under the laws of Thailand with registered office at 288/30-31 MOO 5 TIWANON RD.,
PAKKRET, NONTHABURI, Thailand 11120 (hereinafter referred to as “Company”), to use
Huawei’s products for tender for the Procure Huawei's ONT/ONU 39,042 units (hereinafter referred
to as “Project”). In the event the Project is awarded to the Company, the Company, rather than Huawei,
will enter into an agreement with you for the Project.

This Manufacturer’s Authorization does not in any way create a joint venture, partnership or principal-
agent relationship between Huawei and the Company. Unless otherwise explicitly agreed to by Huawei
in writing, any activity conducted by the Company shall not in any event create any liabilities for

uawei,

) . i ‘ HUAWEI TECHNOLOGIES CO., LTD.
www. huawei.com ’ ‘Huawei Industrial Base,
Bantian Longgang %’\

Shenzhen 518129 P.R. China

Tel: +86 755 28780808 /
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HUAWEI
Manufacturer's Certificate

Date: July 25,2019
To: TOT Public Company Limited

Project: Procure Huawei's ONT/ONU 39,042 units
Bidding No.:  TOT BorNor.3.3/104, dated July 22, 2019

In-accordance with the requirement of the above mentioned Project, this is to certify that we, Huawei

Technologies Co., Ltd., a company duly organized under the laws of P.R. China, with registered

business address at Administration Building, Huawei Technologies Co., Ltd., Bantian, Longgang

District, Shenzhen, P.R. China; postal code: 518129 (hereinafier referred to as "Huawei'"), and a
reputable manufacturer of [ONU Solution Equipment J (hercinafter referred to as "Huawei’s

products') , shall guarantee:

* The equipment to be supplied for the Project is genuine, brand new, unused, not used for testing,

%a

.
"olo"

not re-conditioned Equipment, currently in productlon j years, not in the plan

for production or sale discontinuation. '/

e The proposed software is legally patented and TGT ited will have the

legal rights to use the offered software.

‘-.

N
HUAWEI TECHNOLOGIES CO., LTD.
% Huawei Industrial Base,
/5 Bantian Longgang %
Shenzhen 518129 P.R. China

Tel: +86 755 28780808

www.huawei.com
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HUAWEI
Record of Supply

Date: July 23, 2019

To: TOT Public Company Limited
Project: Procure Huawei's ONT/ONU 39,042 units
Bidding No.:  TOT BorNor.3.3/104, dated July 22,2019

In accordance with the requirement of the above mentioned Project, this is to certify that we, Huawei
Technologies Co., Ltd., a company duly organized under the laws of P.R. China, with registered

business address at Administration Building, Huawei Technologies Co., Ltd., Bantian, Longgang

District, Shenzhen, P.R. China; postal code: 518129 (hereinafter referred to as "Huawei"), and a
reputable manufacturer of [ONU Solution Equipment ] (hereinafter referred to as "Huawei’s

products') , have already been deployed and put into operation in various countries as per references
as follows:

Customer Reference

ONU
| llation Equipment
No. Name of Customer Country o R |
Date Scenario
1 China telecom China Jan-18 Broadband Internet
5 b Ins:tltutocégtérﬁceﬁse de Costa Rica Broadband Internet
R W____I_EJg_ctricidad

HUAWEI TECHNOLOGIES CO., LTD.
Huawei Industrial Base,

" Bantian Longgang %"\
Shenzhen 518129 PR. China
Tel: +86 755 28780808




HUAWEI

Date: October 1, 2018

Confirmation Letter

To: TOT Public Company Limited

Subject: To confirm that company seal standalone can certify the bidding documents
namely the Manufacturer’s Authorization (MA), Manufacturer’s Certificate
(MC), Record of Supply (RS).

We, Huawei Technologies Co., Ltd., a company organized under the law of P. R. China, with
legal address at Administration Building, Huawei Technologies Co., Ltd., Bantian, Longgang
District, Shenzhen, P. R. China, Postal Code: 51 8129, who are the reputable manufacturer of
telecommunication equipment having factories at Shenzhen, P. R. China,

hereby confirm that the bidding documents namely the Manufacturer's Authorization (MA),
Manufacturer's Certificate(MC) and Record of Supply (RS) issued by us and affixed with our
company seal can be considered as a valid and effective documents under the law of P.R.China.

AN

Rao yong , Authorize l}%Ee ¢ o%k’awei Technologies Co., Ltd. ww g
A 4\ ,'.! B —m

HUAWEI

TECHNOLOGIES CO., LTD,
Huawei Industrial Base,
Bantian Longgang
Shenzhen 518129 P.R.China
Tel: +86 755 28789428
Fax: +86 755 28787125
E-mail: info@huawei.com

www.huawei.com
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TECHNOLOGIES (THAILAND) CO., LTD,
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A Smarter Way
for Your Broadband Life

Huawei HG8120R3, an intelligent routing/bridge-type ONT

Smart :
interconnection /.




O Device Parameters

Dimensions (HxW x D) 115 mm x 94 mm x 30 mm System power supply 11-14VDC, 1A
Static power
Weight About 155g consumption 38W
Operating
temperature 0° Cto+40° C Maximum power consumption 4.9 W I3.1 L2.3.1.2.33.1.24
Operating 5% RH to 95% RH (non- TEST0600T0TE 52| 1GE(RI45)+1FE(RIA5)+1POTS(RI11)
humidity condensing) Ports | G152 ] 10110011000 Base-T

Power adapter input Indicators

100-240 V AC, 50/60 Hz

POWER/PON/LOS/LAN1/LAN2/TEL

TES-106-001-01(7.1)

O Interface Parameters

TES-106-001-01(2.2,2.3,2.4,2.5,2.6)

TES-106-001-01(8.1,8.2,8.4,8.5)

TES-106-001-01(4.1,4.2)

Ethernet Port

Ethernet port-based VLAN tags
and tag removal, Port Trunk,
VLAN Pass Through

1:1 VLAN, N:1 VLAN, or VLAN

GPON Port

+ Class B+ (SC/APC)
Receiver sensitivity: -27dBm(20Km.)

. Wave|engths US 1310nm, DS 1490nm
Wavelength blocking filter (WBF)

» Flexible mapping between GEM Port and transparent transmission,
TCONT VLAN Translation
+ GPON: consistent with the SN or password ¢ QinQ VLAN

authentication defined in G.984.3

Limit on the number of learned MAC

POTS Port

* Maximum REN: 4

* G.711A/4, G.729a/b, and
G.722 encoding/decoding

* T.30/T.38/G.711 fax mode

« DTMF

* Emergency calls (with the
SIP protocol)

+ RJ-11 Support

106-001-01(1.7) |

« Bi-directional FEC addresses
. SR-DBA and NSR-DBA - MAC address leaming (1K) [TES-
+ 1.244Gbps Uplink, 2.488Gbps Downlink + 10/100/1000 Base-T (RJ-45 SUpport)

O Product Function

[TES-1 06-001-01(4.3) |
Smart < SIP/H.248 auto-negotiation QoS
interconnection - Any port any service |TES-106-001-01(1.4) |
Parental control

TES-106-001-01(1.8,1.9,1.10,1.11.1,1.11.2,
1.11.3,1.114,1.11.6,1.12,1.12.2.1,1.122.2)

IPTV video quality diagnosis
Variable-length OMCI
messages

Active/Passive rogue ONT
detection and isolation
PPPoE/DHCP simulation testing
Call emulation, and circuit test
and loop-line test

Layer 3

Smart O&M Features

Ethernet port rate limitation
802.1p priority
SP/WRR/SP+WRR

Broadcast packet rate limitation

PPPoE/IPoE/Static IP/IDHCP
DHCP(Server/Client)/RA/SLAAC
NAT/NAPT

Port forwarding

ALG, UPnP

DDNS/DNS server/DNS client
IPv6/IPv4 dual stack, and DS-Lite
Static/Default routes

Multiple services on one WAN port

TES-106-001-01(1.3) | « Routed Mode (L2/L3)

ITES-106-001-01 (1.5) |

SPI firewall

Anti-DoS attack Multicast

* IGMP v2/v3 snooping
* IGMP v2/v3 proxy
« MLD v1/~v2 snooping

Security + Filtering based on MAC/IP/URL
addresses
Power Co
. CcoCvs

Saving

TES-106-001

-01(6.1,6.2,6.3,6.4) ]

I/Web UI/TR0O69/Telnet/SSHv2
I- system software backup
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Keyword: HG8120R3, standard, protocol

Abstract: This document lists all the standards that the EchoLife HG8120R3 complies with.
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1 Overview

This document describes all the standards that the EchoLife HG8120R3 complies with.

Note: For the marketing department, use the latest release of the document.
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Standard Compliance List

2.1 BBF (Broadband Forum ) Standards

Standard Name
TR-156 Using GPON Access in the context of TR-101
TR-247 Abstract Test Plan for GPON ONU Conformance

2.2 International Standards

2.2.1 GPON Interface

Standard Name

ITU-T G.984.1 Gigabit-capable Passive Optical Networks (GPON): General
characteristics

ITU-T G.984.2 Gigabit-capable Passive Optical Networks (GPON): Physical Media
Dependent (PMD) layer specification

ITU-T G.984.2 Gigabit-capable Passive Optical Networks(G-PON): Physical Media
Amendment 1 Dependent (PMD) layer specification

Amendment 1: New Appendix III — Industry best practice for 2.488
Gbit/s downstream, 1.244 Gbit/s upstream G-PON

ITU-T G.984.2 Gigabit-capable Passive Optical Networks(G-PON): Physical Media
Amendment 2 Dependent (PMD) layer specification

Amendment 2: Appendix IV and New Appendix V

ITU-T G.984.3 Gigabit-capable Passive Optical Networks (GPON): Transmission
convergence layer specification

ITU-T G.984.3 Gigabit-capable Passive Optical N n

Amendment 1 convergence layer specification

Amendment 1 — Specification of the ONU reglstratlon method and

various clarifications - f," TEL CO ~..
N — LAY J.'

2019-7-23 ,/np &te&}ﬂo rieta Page 7 of 13
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Standard Name

ITU-T G.984.3 Gigabit-capable Passive Optical Networks (GPON): Transmission

Amendimant 9 convergence layer specification
Amendment 2 — Describes a method of ToD (time of day) distribution
in a GPON system, and addresses regular recommendation
maintenance items, including updates and clarifications.

ITU-T G.984.4 Gigabit-capable Passive Optical Networks (GPON): ONT management
and control interface specification

ITU-T G.984.5 Gigabit-capable Passive Optical Networks (G-PON): Enhancement
band

ITU-T G.988 ONU management and control interface (OMCI) specification

2.2.2 Ethernet Interface

Standard Name

IEEE 802.3ab 1000BASE-T

IEEE 802.3 Carrier sense multiple access with collision detection (CSMA/CD)
access method and physical layer specifications

IEEE 802.3x Definition of Full Duplex operation in a switched LAN

2.2.3 Ethernet-Related Standards

TES-106-001-01(1.2,
121,122 2.1)

[TES-106-001-01(1 1) |

2.2.4 Multicast-Related Standards

Standard Name

IEEE 802.1q Virtual Bridged Local Area Networks

IEEE 802.1d MAC bridges

IEEE 802.1p LAN Layer 2 QoS/CoS Protocol for Traffic Prioritization
IEEE 802.2 Logical Link Control

IEEE 802.1v VLAN Classification by Protocol and Port

IEEE 802.1ad

Virtual Bridged Local Area Networks- Amendment 4: Provider
Bridges,QinQ VLAN

IEEE 802.1ag

Connectivity Fault Management

Standard

Name

IETF RFC 2236

—

2019-7-23
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IETF RFC 3376

Internet Group Management Protocol, Version 3

IETF RFC 2710

Multicast Listener Discovery (MLD) for IPv6

IETF RFC 3810

Multicast Listener Discovery Version 2 (MLDv2) for IPv6

2.2.5 IPv4-Related Standards

Standard

Name

IETF RFC 768

UDP protocol

IETF RFC 1350

TFTP Protocol (Revision 2)

IETF RFC 791 IP protocol
IETF RFC 792 ICMP protocol
IETF RFC 793 TCP protocol

IETF RFC 826

An Ethernet Address Resolution Protocol (ARP) or Converting
Network Protocol Addresses to 48.bit Ethernet Address for
Transmission on Ethernet Hardware

IETF RFC 854

Telnet protocol specification

IETF RFC 894

A Standard for the Transmission of IP Datagrams over Ethernet
Networks

IETF RFC 959

FTP protocol

IETF RFC 2616

Hypertext Transfer Protocol -- HTTP/1.1

IETF RFC 1042

Standard for the transmission of IP datagrams over IEEE 802
networks

TES-106-001-01(1.12.1.1,1.12.1.2,1.12.1.3,1.12.1.4,

2.2.6 IPv6-Related Standards [1.12.1.5,1.12.1.6,1.12.2.3,1.12.2.4,1.12.2.5)

Standard Name
IETF RFC 2464 IPv6 over Ethernet
IETF RFC 5072 IPv6 over PPP
IETF RFC 4862 Stateless Address Auto Configuration (SLAAC)
IETF RFC 3315 DHCPv6 Client
IETF RFC 3633 DHCPv6 Prefix Delegation
IETF RFC 3646 DNS resolver via DHCPv6 W
IETF RFC 6106 DNS resolver via Router Advertisement
O

2019-7-23
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2.2.7 Safety-Related Standards

Standard

Name

IEC60950-1: 2005

Information technology equipment Safety
Part 1: General requirements

EN60950-1 Information technology equipment-safety-general requirement
IEC 60529 Classification of degrees of protection provided by enclosures
EN 41003 Safety of Information technology equipment

IEC/EN 60825-1

Safety of laser products

Part 1: Equipment classification, requirements and user's guide

IEC/EN 60825-2

Safety of laser products
Part 2: Safety of optical fibre communication systems

IEC 62151

Safety of equipment electrically connected to a telecommunication
network

2.2.8 Environment Adaptability Standards

Standard

Name

ETSI EN 300 019-1-
1

Class 1.2

Environmental Engineering (EE);

Environmental conditions and environmental tests for
telecommunications equipment;

Part 1-1: Classification of environmental conditions;
Storage

ETSIEN 300 019-1-
2

Class 2.3

Environmental Engineering (EE);

Environmental conditions and environmental tests for
telecommunications equipment;

Part 1-2: Classification of environmental conditions;
Transportation

ETSIEN 300 019-1-
3

CLASS 3.1

Environmental Engineering (EE);

Environmental conditions and environmental tests for
telecommunications equipment;

Part 1-3: Classification of environmental conditions;
Stationary use at weather protected locations

IEC 60721-3-3

Classification of environmental conditions Part3:
Classification of groups of environmental parameters and their
severities-

Section 3: Stationary use at weather protected locations

2011/65/EC

Aritcle 33 of regulation(EC) NO.1907/2006 (RoHS)

ETSI EN 300 019-2-
1V21.2

Environmental conditions and i .
telecommunications equipment
Part 2-1: Specification of environménta ag

2019-7-23
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ETSI EN 300 019-2-
2V2.1.2:

Environmental conditions and environmental tests for
telecommunications equipment

Part 2-2: Specification of environmental tests; Transportation

ETSI EN 300 019-2-
3Vv222

Environmental conditions and environmental tests for
telecommunications equipment

Part 2-3: Specification of environmental tests;Stationary use at
weatherprotected locations

IEC 60068-2-1

Basic environmental testing procedures Test A: Cold;

IEC 60068-2-2

Basic environmental testing procedures Test B: Dry heat;

IEC 60068-2-6:

Basic environmental testing procedures —Part 2-6: Tests —Test
Fc: Vibration (sinusoidal)

IEC 60068-2-14

Basic environmental testing procedures -Part 2-14 Tests - Test N
Change of temperature

IEC 60068-2-27:

Basic environmental testing procedures —Part 2-27: Tests — Test Ea
and guidance: Shock

IEC 60068-2-30

Basic environmental testing procedures Test Db and Guidance:
Damp heat, cyclic (12-+12h cycle)

IEC 60068-2-31:

Basic environmental testing procedures - Part 2-31: Tests - Test Ec:
Rough handling shocks, primarily for equipment-type specimens

IEC 60068-2-64:

Environmental testing - Part 2-64 Tests - Test Fh Vibration,
broadband random and guidance

IEC 60068-2-78

Environmental testing-  Part 2-78 Tests-Test Cab:Damp
heat,steady state

2.2.9 Electromagnetic compatibility (EMC) Standards

Standard

Name

IEC 61000-3-
2:2005+A1:2008+A
2:2009/EN 61000-3-
2:2006+
A1:2009+A2:2009

Electromagnetic compatibility (EMC) —Part 3-2:

Limits - Limits for harmonic current emissions(equipment input
current <16 A per phase)

IEC 61000-3-
3:2008/EN 61000-3-
3:2008

Electromagnetic compatibility (EMC) —
Part 3-3:
Limits — Limitation of voltage changes,

voltage fluctuations and flicker in public low-voltage supply
systems, for equipment with rated current < 16 A per phase and
not subject to conditional connection

..

2019-7-23

(&

Huqﬁfﬂ' chw%lf };?}pnctary

o

3 /a@:

o) [N
T AN

ALY




e

—HUAWEI

EchoLife HG8120R3 Standard Protocol Compliance List

INTERNAL

2.2.10 Packing-Related Standards

IEC61000-4-2:2008

Electromagnetic compatibility(EMC )-
Part 4-2: Testing and measurement techniques- Electrostatic
discharge immunity test

IEC 61000-4-3:2010

Electromagnetic compatibility (EMC) —

Part 4-3:

Testing and measurement techniques —
Radiated,radio-frequency,electromagnetic field immunity test

IEC 61000-4-
4:2004+A1:2010

Electromagnetic compatibility (EMC) —

Part 4-4: Testing and measurement techniques — Electrical fast
transient/burst immunity test

IEC61000-4-5:2005

Electromagnetic compatibility(EMC )-
Part 4-5: Testing and measurement techniques- Surge immunity test

IEC 61000-4-6:2008

Electromagnetic compatibility (EMC) —

Part 4-6: Testing and measurement techniques — Immunity to
conducted

disturbances, induced by radio-frequency fields

IEC 61000-4-
11:2004

Electromagnetic compatibility (EMC) —

Part 4-6: Testing and measurement techniques —Voltage dips, short
interruptions and voltage variations immunity tests

CISPR 22:2008

Information technology equipment — Radio disturbance
characteristics —Limits and methods of measurement

AS/NZS CISPR
22:2009

Information technology Equipment - Radio disturbance
characteristics - Limits and methods of measurement

CISPR 24:2010

Information technology equipment — Immunity characteristics —
Limits and methods of measurement

EN55022/EN55024: | Information technology equipment-Radio disturbance

2010 characteristics-Limits and methods of measurement; Information
technology equipment-Immunity characteristics-Limits and
methods of measurement

ITU-T K.21 SERIES K:PROTECTION AGAINST INTERFERENCE
Resistibility of telecommunication equipment installed in a
customer premises to overvoltages and overcurrents

ITU-T K.44 SERIES K:PROTECTION AGAINST INTERFERENCE

Resistibility test for telecommunication equipment exposed to
overvoltages and overcurrents - Basic recommendation

Standard

Name

GR-63-CORE

Telcordia Technologies GenenM L &0, LTD .

2019-7-23
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ISTA 2A

Testing of individual packaged-products weighing 150 pounds
(68kg) or less when prepared for shipment.

2019-7-23
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TR-069

1. In the navigation tree on the left, choose System Tools > TR-069. In the pane on
the right, set the parameters related to the interconnection between the ONT and
the TR-069 server, as shown in Figure 1.
Figure 1 TR-069
Onthis page, you can set ACS parameters, set the password for authentication using an SSL certificate, and import the
required SSL certificate.
Enable ACS Management: ¥
Enable Periodic Informing: ¥
22.2.6 Informing Interval: 43200 *[1-2147483847](s)
Informing Time: yyyy-mm-ddThh:mm:ss (for example, 2009-12-20T12:23:34)
2221 | AcsurL: L
2.2.2.2 ACS User Name: e =
22:23 ACS Password: secescescescscoce:
2224 Connection Request User Name: acs| *
2.2.2.5 | cConnection Request Password: T
DSCP: 0 I (0~63)

Apply Cancel

Enable Certificate Authentication:

(1-32 characters. This password takes effect after a device

Private Key Password:
restart )
o © (1-32 characters. This password takes effect after a device
Confirm Password: ( p
restart.)
Apply  Cancel
Certificate:

U hn
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m NOTE:

Configuring the interconnection between the ONT and the TR-069 requires
creating a WAN interface. In addition, Service List of the WAN interface must

contain the TR069. For details, see WAN Configuration.

2. Click Apply.

Table 1 describes the TR-069 parameters.

Table 1 TR-069 parameters

Parameter Description
ACS Parameter Settings

Enable Periodic Informing Indicates whether to enable the notification function.

If the notification function is enabled, the ONT
actively sends a connection request to the TR-069
server.

If the notification function is disabled, the ONT does
not actively send a connection request to the TR-069
server.

When the notification function is enabled, the Period
Inform Interval and Period Inform Timeparameters can
be set.

Informing Interval Indicates the interval for the ONT to send a connection
request to the TR-069 server.

Informing Time Indicates the time for the ONT to send a connection
request to the TR-069 server.

ACS URL Indicates the address of the TR-069 server to which the
ONT sends a connection request.

ACS User Name Indicates the user name for the ONT to register with the
TR-069 server.

ol
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Table 1 TR-069 parameters

Parameter Description

ACS Password Indicates the password for the ONT to register with the
TR-069 server.

Connection Request User Name Indicates the user name to be carried when the TR-069
server initiates a connection request to the ONT.

Connection Request Password Indicates the password to be carried when the TR-069
server initiates a connection request to the ONT.

DSCP Defined by RFC2474 "Definition of the Differentiated
Services Field". Differentiated Services Code Point
(DSCP) uses code values for priority marking. DSCP can
be customized for carriers based on service requirements

so that devices on a network perform QoS based on the
DSCP value.

Enable Certificate Authentication and Set Private Key Password

Enable Certificate Authentication Enable the certificate if the ACS is connected through SSL.

Private Key Password Sets the private key password after the certificate is
enabled.
Confirm Password Confirms the password and ensures that it is the same

as Private Key Password.

Import Certificate

Certificate Indicates the certificate file provided by the carrier.

o=
S 0uTwg )

e **



HUAWEI

Annex to HG8120R3 Features and Specifications

Feature

Specification

GEM port

Supports a maximum of 32 GEM ports.
Supports the mapping from a GEM port to a T-CONT.
Supports GEM port loopback.

Supports the broadcast GEM port that carry downstream
broadcast packets and unknown multicast packets.

Supports collection of GEM port performance statistics,
including the number of sent GEM frames, the number of
received GEM frames, the number of received payload bytes,
and the number of sent payload bytes.

T-CONT
TES-106-001-01(1.6) |

Supports a maximum of 8 T-CONTSs.
Supports T-CONT types Type1 to Type5.
One T-CONT supports multiple GEM ports.

GPON port features

Supports the system architecture and requirements defined in
ITU-T G.984.1, G.984.2, G.984.3, and G.984 4.

Supports the system architecture and requirements defined in
ITU-T G.988.

The GPON system is a single-fiber bidirectional system. It
uses wavelengths 1310 nm in TDMA mode in the upstream
direction and wavelengths 1490 nm in broadcast mode in the
downstream direction. It is compatible with 10G GPON
wavelengths.

The maximum downstream rate at the GPON physical layer
is 2.488 Gbit/s.

The maximum upstream rate at the GPON physical layer is
1.244 Gbit/s.

Supports a maximum logical distance of 60 km and a
physical distance of 20 km between the remotest ONT and
nearest ONT, which are defined in ITU-T G.984.1.

Supports the wavelength blocking filter (WBF) function and
coexistence with the XG-PON1 ONT device on the same
ODN network.

Supports fragmentation of data packets and OMCI packets in
upstream direction. The packets can be fragmented by the

auto-sensing length or the fixed lengtl . o
fragmentation mode is used by de 'N/“'\.I\O

DBA (Dynamic
Bandwidth Allocation)

Supports DBA in SR and NSR
is supported by default.

l.'
) o
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Feature Specification
e Supports DBA Piggy-back DBRu Mode 0.

Encryption e Supports encryption of downstream unicast data channels
and OMCI channels, and support the AES-128 encryption
algorithm.

e Supports enablement of the unicast XG-GEM port encryption
and key exchange functions.
e Configures the encryption switch for XG-GEM ports through
the Key_control message.
e Supports the AES-128 encryption algorithm.
e Supports encrypted transmission for upstream and
downstream packets.
e Supports TKIP, AES, and AES+TKIP encryption modes.
e Supports WEP encryption. Keys can be typed in HEX or
ASCII format.
FEC (Forward Error e Supports downstream FEC statistics, including Corrected
Correction) bytes, Corrected code words, Uncorrectable code words, and

Total code words.

e Supports FEC in downstream and upstream directions, FEC
decoding in downstream direction, and FEC coding in
upstream direction.

e Supports downstream FEC performance statistics.

Ethernet port features | ¢  Ethernet ports comply with IEEE 802.3u.
e Ethernet ports comply with IEEE 802.3ab.
e Ethernet ports comply with IEEE 802.3i.

e Supports the configurations of rates and duplex modes for
Ethernet ports. Auto-negotiation on rates and duplex modes
is supported by default.

e Ethernet ports support automatic MDI/MDI-x.

e Supports pause flow control (complying with IEEE 802.3
Annex 31B). Ethernet ports adjust the peer-end transmit rates
by sending pause frames.

e Supports a maximum of 2000-byte Ethernet frames.

e Upstream throughput: The throughput is of packets is 1
Gbit/s.

e Downstream throughput: The throughput of any packets is 1
Gbit/s.

CPON line diagnosis e Supports ONT-based Ethernet port loopback. After the
configuration, packets transmitted from the OLT are looped
back to the OLT through Ethernet ports , i

'r' T ,-.L, T—
e Supports loopback tests based on ;3/ rts*aﬁow:hg’) ,\
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Feature

Specification

packets from the OLT to be lopped back to the OLT through
PON chips.

e Supports reporting of the Dying_Gasp alarm upon ONT

power-off.

e Supports ONT loop check.

Huawei Confidential Page 3 of 3
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Glossary and Abbreviations

AN Access Network
ADSL  Asynchronous Digital Subscriber Line
ARP Address Resoiution Protocol

BER Bit Error Ratio

BTS Base Transceiver Station

Cul Command Line Interface

DBA Dynamic Bandwidth Allocation

DHCP  Dynamic Host Configuration Protocol
EIRP Effective Isotropic Radiated Power
ETSI European Telecommunication Standardization Institiute
FTTR Fiber to the Building

FTTC  Fiberto the Curb

FTTH Fiber to the Home

FTTN Fiber to the Node

FTTx Fiber to the x

Gbps Gigabit per second

GEM GPON Encapsulation Method

GPON  Gigabit Passive Optical Network

GUI Graphical User Interface
IEEE Institute of Electrical and Electronics Engineers
IETF Internet Engineering Task Force

IGMP Internet Group Management Protocol

ITU-T  International Telecommunication Union — Telecommunication Sector
NBTC  Office of the National Broadcasting and Telecommunication commission
NMS Network Management System

ODF Optical Distrioution Frame

ODN Optical Distribution Network
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ONT Optical Network Terminai

ONU Optical Network Unit

OMCI  ONT Management and Contro! Interface
PON Passive Optical Network

POTS  Public Old Telephone Service

PPPcE  Point-to-Point Protocol over Ethernet
RFCs Requests for Comments

SNMP  Simple Network Management Protocol
T-CONT Transmission Container

TMN Telecommunications Network Management
VOSL  Very High Bit Rate Digital Subscriber Line
VPN Virtual Private Network

WLAN  Wireless Local Area Network

XDSL  x Digital Subscriber Line (of any type)
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Optical Network Terminal/Optical Network Unit (ONT/ONU) EQUIPMENT

1 Introduction
1.1 This document is the technical specification for the “Optical Network Terminal/Optical
Network Unit" equipment or "ONT/ONU" equipment which will be utilized within the
telecommunication network of TOT Public Company Limited (TOT). This technical
specification focuses on technical aspects of the "Optical Distribution Network {ODN}"” and
“Access Network (AN)". The complete set of the purchase document shall comprise of both
the technical specification document and the technical requirement document.
1.2 This technical specification relies on the Gigabit Passive Optical Network (GPON)
techneclogies, the proposed ONT/ONU equipment shall be based on PON technology.
1.3 The GPON architecture shall support at least the following services.
1.3.1 Voice over IP (VoIP)
1.3.2 High Speed internet
1.3.3 Video On Demand (VOD)
1.3.4 IPTV via Multicast
1.3.5 Interactive Muitimedia Service such as Interactive Games
1.3.6 Data Transmission (L2 VPN, CES (Circuit Emulation Service), BTS Backhaul)
1.4 TOT shall specify the following items or features in the technical requirement document or
other TOT's concerning document.
1.4.1 Number of subscribers
1.4.2 Bandwidth per subscricer
1.4.3 Type of uplink interface
1.4.4 Type of service
1.4.5 Type of ONT/ONU
1.4.6  Optical transmission distance

1.4.7 Type of the optica! connector

p— .._ v s st s o A s - - - - A
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2 Geﬁeral Requ‘i"rement

2.1 The equipment shall be modernized design, full field-proven capability with high-
demonstrated reliabilily.

2.2 The equipment shall be designed to fulfill the purpose and fully comply with the latest relevant.
but not limited to ITU-T recommendations or other international standards specifies e.g. |EEE,
ETSI, ANSI, UL, IEC.

2.3 The bidder shall state ali of the documents to certify that:

2.3.1 The proposed ONT/ONU equipment shall comply with at least one of the following

electrical safety standards,
2.3.1.1 Underwriter Laboratory (UL)
2.3.1.2 Canadian Standard Association (CSA)
2.3.1.3 European Union (EN)
2.3.1.4 International Electrotechnical Commission (IEC)

2.3.2  The proposed ONT/ONU equipment shall comply with at least one of the following
electromagnetic wave standards.
2.3.2.1 Federal Communication Commission (FCC)
2.3.2.2 Conformite European (CE)
2.3.2.3 European Union (EN)
2.3.24 International Special Committee on Radio Interference (CISPR)

24 The proposal may offer deviation equipment, which is superior to this specification.
Nevertheless the bidder shall be clearly explained, from technical and economical point of
views, to confirm how proposed equipment would offer an equivalent or better performance.

2.5 The proposed equipment shall work properly with TOT's existing network.

2.6 TOT will specify quantity, type and other relevant details of this equipment by statement of

technical requirement document.

3 Equipment Specification I ;i

3.1 The proposed ONT/ONU equipment shai comply with the following common features.
3.1.1 The proposed ONT/ONU equipment shall be complied with the following ITU-T

standard G.984.4 “ONT management and control interface specification”

@107 Public Company Limited
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3.1.2 The proposed ONT/ONU equnpmen* shatl support hlqh speed data channei through a
single optical fiber with an upstream rate of 1.244 Gbps and a downstream rate of
2.488 Gbps.
3.1.3 Wavelength pattern
3.1.3.1 1310 nm wavelength for upstream traffic
3.1.3.2 1490 nm wavelength for downstream traffic
3.1.3.3 1550 nm wavelength for video service (optional)
3.1.4  The proposed ONT/ONU equipment shall support the following features
3.1.41  Dynamic Bandwidth Allocation (DBA)
3.1.4.2  Advance Encryption Standard (AES)
3.1.4.3  Forward Error Correction (FEC)
3.1.5 Bidder shali state the following parameters value of the proposed ONT/ONU equipment
in the bidder's proposal.
3.1.5.1 Optical output power
3.1.5.2 Optical receive sensitivity
3.2 ONT/ONU Equipment
In the proposal, the bidder can particularly make the compliance statement according to
types and interfaces of ONT/ONU equipment which are purchased as specified in the

lechnical requirement.
3.2.1 ONT/ONU Equipment

The proposed ONT/ONU equipment used in the TOT's PON network shall meet the
Minimum features as Minimum requirement.
3.2.1.1 The proposed ONT/ONU equipment used for FTTx service shall be classified
into 4 types as toliow:
32111 ONT/ONU Type A
This type shall provide Ethernet ports. It shall support bridged
mode (Layer2).

3.2.1.1.2  ONT/ONU Type B

e o retrate e e . 2o s s s ..ﬂ?.‘,r.ﬁ.;m_ COLL‘FKW . P wn//:
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This type shall provide Ethernet ports It shall support both
bridged and routed mode (Layer2/3).

3.21.1.3  ONT/ONU Type C
This type shall provide Ethernet ports, POTS ports. It shall
support both bridged and routed mode (Layer2/3).

3.21.1.4 ONT/ONU Type D
This type shall provide Ethernet ports, POTS ports and WLAN
interface. It shall support both bridged and routed mode
(Layer2/3).

Note For all types of ONT/ONU, the external equipment/adapter that is used

to support all of features is prohibited.

OTOT Public Company Limited
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Table 1 show the features which shall be supported by each type of ONT/ONU Equipment.

1.1 JEEE 802,10 (Bridging) v v
12 Bridged Mode (Layer?) A v
S Each Ethernet port can be individually configured in v v v
bridged mode.
122 | At Ethernet port can be configured in bridged mode. ~ g v v
Ta el Routad Made {Layer2/3) o v v
14| IREE 802.1p (Quality of Service) o, AP o ¥
15 IGMP Snooping v2 or higher v v v
1.6 8 different T-CONs per ONT/ONU v v v
:7 Learning MAC addresses v v v
' >128 > 256 > 256 > 256
i R
(Forwarded
Transparently
1.8 Point to Point Protocol over Ethernet (FPPoE) - v v v
discard and
biocking)
it N v
(Forwarded
Transparently
1.9 Internet Protocol over Ethernet (IPoE) B v v v
discard and
blocking)
(ST = , S,
{Forwardad
Transparently
1.10 IPv4 anad iPv6 (Dual Stack) g v v v
discard and
blocking}
;.1_1 izt NS, SRS N e g host f e
1411 | IPDHCP ClientSever T v v v
Liisis NAT (Network Address Translation) and NAPT v v v
(Network Address Pori Transtalion)
1113 | ONS (Oomain Name System Proxy) T . sk F
114 | Dynamicons ) I % 7
1.11.5 fPon Forwarding o B ‘
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§ e | Typen | pec | Typen |
. v v v
Ca2a 0 |weewan ER PR M | v
1121 | 1Pv8 over Ethemet [RFC2464] W N o
-—“1'3212 IPV6 over PPP [RFC5072) I i / N
S i Slaleless Addro..s Aulo Conﬂgurabon (S AAC) ) v v v
[RFC4362) L
DHCPVE Client [RFC3315) N v v | v
DHCPVA Prefix Delagation (Client) [RFC2633) N v v
ONS resolver via DHCPVG [RFCagae) | . | v i v
| 1Pve LaN A AT e A
1 | RASLAAG (Serven) ; v 7 7
‘Manua) address conﬂguré{ic;;\ S e E v v v
DHCPVE Prefix Delegation (Server) [RFC3633) T v v " v
DNS resolver via DHCPYG ’RF03646] ¥ % ol O

TN EE)

di‘;ZE 802 1Q (VLAN) v
22 |PotBased AN ' T
-;3 f e Q-in<Q or VLAN Stacking v
24 VLAN Transiation v
25 VLAN Pass Through i " v
..2.6, Port Trunking (T; éarfy mdﬂbtle VLAN:)n each v

Ethsrnet port)
3.4 IEEE 802,11 2X2 blgln v
32 Up to 11 Mbps (IEEE 802.110) D v
33 UP to 54 Mbps (IEEE 802.11g) - %
3.4 Up to 300 Mops (IEEE 802.11n) = v
S Mu'tlple SSio ) ) o
{Atieast 4 concurrent active SSICs)
36 | Hide sSID R . N >
'A'ii ‘ Auto Channeling ' o R - N 2 \/- .
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TES 106—001 01

Teansmit Power . &
S The pmposed ONT/ONU shall have the abmty to v
& s 3% ) y "

adjust the transmit powsr via management system.

Maximum transmlt power level shall meal with the
- latest relevant regulation of NBTC (The Office of ths v
3.11, . - -

Natlonal ~ Broadcasting and  Telecommunication

commission)

5413 The coverage distance for both Indoor and outdoor v
g dsplcymem shall be stated by the bidder.

= ( = o IR A ot A e
Al 18 Vel spocifeaion ) v TR s ABRRE
G711 Adaw and p-law and G729 A and B for
-l ( p-law) ( ) ) ) v v
VolP Coeding
4.2 1.38 (Fax over IP) - . v v
H.248 or SIP for VolP protocol (Type of VoiP sigral
43 shail be specified In the lechnical Requirement - - v v
Dooument)
Call foaturo: Galler 1D, Call walting, Call forward, Gall o
44 o ; : v v
Transfer, Three way conferenca
45 An extornal ATA device Is not allowed : :
ik The proposed equipment shall be éompaﬂbla with
; T0T's existlnq soft switch.
RO AT I
B R g
1w1ow1ooo Base-T with RJ-45 connactor (Auto-
5.4 " v v v v
sensing)

52 POTS Interfaces with RJ-11 connector . . v

e
6.1

8.2

~ 2. W »
R ERE: as, R,
2 ¥

3 el

& v
v ”
v v ¥
o v

b b e TR

Power adaptar lnput 220 VAC t 5%, 50/60 Hz.
7.1 Output 8v-22 vOC or v v v v
Manufacturers standard
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TY?&E&

'. 8 l&\:’é.g;,rw:u;w&;.p&i&&ﬁw,Fa’aldjes o ’W s ¢4 \, Nm% “.“: PR IR ST

\4 ‘ 5
§ TS
3,1‘ 'Pow;ar status .lndlcalor - T | v . v ‘ v / T
e e S N ;/ _ . > ‘/‘.__.
a'a . Wireless link aclivities - v o
:1;*—‘ i ME;wmet link activities o - v . v v ; .
85 N:r;lephono port status - . . v v

Note: * Ve means {hat each type of ONT/ONU shall support the fealure specified.

4 Management System

Management System s the system that provides monitoring functions and configuring
functions for PON system (between ONT/ONU equipment and ONT/ONU equipment). The
proposed Management System shall be performed the features which were detailed in the
following section.

4.1 The proposed ONT/ONU equlpment shall support the management featured via Management
: and Control Interface(OMCI) specification which refer to the ITU-T G.984.4,
4.2 In the event of a link failure between the management system and the network element (NE)

(e.g. Medium OLT, ONT/ONU), the management system shall generate and display an alarm

notification on the GUI.

5 Accessories
The bidder shall provide all necessary accessories for maintenance and operation of the

proposed ONT/ONU equipment.

END
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