ETSI TS 103 443-4 v1.1.1 o16-08)

: —E‘r"’
TECHNICAL SPECIFICATION

Integrated Q@gbangé‘*ga%le
telecommun TIQﬁ netw:erk“’s (CABLE);
IPv6 Transmo;Q nm"g%wtngmeermg and
Q?Ql%tl@ﬁ\aefé ects;

N Part@alswlﬁ‘lv E

é%
S’ &


���ޟTZs��.¡:J!c��Q�ũ֟���3k���[9zUV����m�6��?�Y��B�䭱�/{����*�`���b&S�w	��������#t^JD%fG������Z���_S�,��XQT����:

2 ETSI TS 103 443-4 V1.1.1 (2016-08)

Reference
DTS/CABLE-00018-4

Keywords
cable, HFC, IPv6

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +33 4 92 94 42 00 [ Fax: +33 4 93 65 47,16

Siret N° 348 623 562 00017 - NAF 742 C
Association abutynon Jucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

The present document can be downloaded from:
http:/www.etsi.org/standards-search

The present document may be made availahle in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall'not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the only prevailing document is the
print of the Portable Document Format (PDF) version kept on a specific network drive within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
https://portal.etsi.orq/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying
and microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2016.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are Trade Marks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are Trade Marks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
GSM® and the GSM logo are Trade Marks registered and owned by the GSM Association.

ETSI


���~��� h�<�p����@��;�����N%}�1d�]%+��e,%T�3��,͓Û�����b<�>����s�EF��
��⺺��������ӏ�Kfq$\c�S�9�ĿŊ.0�4��$bn�kJA

3 ETSI TS 103 443-4 V1.1.1 (2016-08)

Contents

Intellectual Property RIGNES.... ..ot e e b e 4
0 (=117 0 (o R 4
MoOdal VErDS EMINOIOQY .......ccveieeieieece sttt ettt e e e s re s aeeaesbeeaeesbesreensesaeensessesneenseseeeneensessens 4
100 [0 (o] I 4
1 o0 o< TSP PP PP PRSI 6
2 R S E (= 10 6
2.1 [NL0 g 0T AV SN (= 1 (10 - F R 6
2.2 0 (0 0= AV SR L= (= (0. T 8
3 DEfiNitioNS aNd ADDIEVIGLIONS........cooiiiiiiie it e e e e e e e s s sbe e e s s s ba e e s s sbbeessssbeesssabanessssbenesenres 8
31 (DL 1 TR (0] TR 8
3.2 PN o] o[ ( <Y/ E= (0] TSRO 9
4 (€15 015 = 00 g ST 0 (< = o] SRR 11
4.1 = ot (0 01 o e 11
4.2 (€15 01 = IO VL= V=T S 11
5 GaAD ANBIYSIS ...ttt et e s e et e e tesae e ia e e reeae e teereeeenreeae e reaneennenreenes 12
51 (000101 T (1= (0] o TR T s S o S TR 12
52 (@< AV 1= O L e TR 12
6 DOmMain FUNCHONGIITY ... B e B et ettt 13
6.1 ENd to ENd NEtWOTK DOMAINS........eoi et e i s et e e st etteeseesteessssaeessssbeeesesstesssssesssssseessasenessnnes 13
6.2 CPE HOME NEtWOIK DOMAIN ... St 5 e e a3ttt e e ettt e e e ettt e e e st e e s e ebe e e s sebaeesssnbeeessnneeessssreneean 14
6.3 ACCESS NEIWOTK DOMAIN...... il et e i e e e ettt e s s b e e e s ebaesssbaeessssbeeesasbesessseeeessabeeessnntesessnsenas 14
6.4 COre NEWOIrK DOMIAIN ....oooo i T e ntteee e aieitn e e Din e s ke s £ heeeassnsessssnsssssssssssssassesssssssssssssssessassessssssssssssssenesn 15
6.5 Data CaNIIE DOMBIN ....ceo it £ e i et i et e e e st eesseste e s s st eeeseasaeessbaeessasbasesenssnassssseeesansenessanes 15
6.6 DIMZ SEIVICE DOMAIN ..o es ke e Pt e e ettt e e e eaa e e s s eaae e e e eabaeeseasaeessaseseessabeeesessbesessnnnnessasrenesan 15
6.7 Transit and Peering ServiCe DOMEIN....... 50 . el ettt sttt et b e e b et se bt sb e eb e s b e e ebesreneenens 15
6.8 Management and M ONITONTNG DOMEI N ettt b bbb b e ens 16
6.9 SECUNTY DIOMEIN. ...tttk et Poue sttt ettt ettt et b e bt b e s a et b e s bt b e s b et e b e s b et e b e s e e st ebene e st e b e st et ebe e e e 16
7 QL0 070 ] oo == S 16
8 TeChNiCal CONSIUEIBLIONS......... e ettt eee et e et s et e s e e bt e s s b e e e sate s st e s s sabessbeeesbeessbessbesssneessareas 17
81 (©1<101< =) ISR 17
8.2 LSN @Nd CPE REQUITEIMIENTS .......cviueeterteietistese ettt ess et st ss s sse s st ssess st sb s s s ssesesbessese s b e s esesbesseneenesnennens 17
83 (O 17
9 MAP-E FEAUIe REQUITEIMENTS ......c.viieieeeeiieiietist sttt s ettt s b nn e e s e ne e 18
10 Network NOOE REQUITEIMENTS.........cceeie et cee sttt e e saa et e s reeaesresre e tesaeessesbeensestestesaeensensenn 19
10.1 Network node Hardware FEatUre/ TOPOIOGY ......ccueiuriueieeiieiieeteeieeseeseesteeste e e seesaeseesseesseesseesesseesseenseensenns 19
10.2 Integrated tOPOIOgY FEQUITEMENTS. .......coviiitirieeeteriee ettt sttt ettt sb e bbbt e e bbbt e ene e e ens 20
10.3 Hairpin topolOgY FEOUITEIMIENTS. ........ceueiriietirtieetestese ettt sttt eb et b et b bbb e bt bt b s et bbb e enis 22
L T (TSP P PR URPRORPRPRORN 24

ETSI


uD(CP:�؄���_��[Y/�N�h�s@H��2j�����d
����q��>���k�;���`��'�>n�*@W첦�N�vD�_�����ƕ��UVJ�fi*V�ꦔ������^�>�GGn-�p�WP

4 ETSI TS 103 443-4 V1.1.1 (2016-08)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential |PRs, if any, ispublicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Palicy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This Technical Specification (TS) has been produced by ETSI Technical Committee Integrated broadband cable
telecommunication networks (CABLE).

The present document is part 4 of a multi-part deliverable. Full details of the entire series can be found in part 1 [26].

Modal verbs terminology

In the present document "shall", "shall not", "should’;* should not", "may", "'need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause.3:2 of the ETS| DraftingRules (Verba forms for the expression of
provisions).

"must" and "must not" are NOT allowed inET Sl.deliverables.except-when used in direct citation.

Introduction

Considering the depletion of 1Pv4 addresses, transition to I1Pv6 isrequired in order to enable continued growth of the
customer base connected to cable networks and ensure service continuity for existing and new customers. High-quality
connectivity to al kinds of |P-based services aind networksis essential in today's business and private life.

The present document accommaodates an urgent need in the industry to implement and integrate the IPv6 transition
technologies as specified by ETSI TS 101 569-1 [1] into their cable networks. The choice of the technology
implemented depends on factors such as the business needs, current deployed architectures and plans for cost
effectively transition from 1Pv4 to IPv6.

Current global |Pv4 address space was projected to be depleted around the middle of 2012; depletion for the operator
was estimated around end 2012. As part of the resulting roll-out of 1Pv6 in the operator's network, specific measures
had to be taken to allow a smooth transition and coexistence between IPv4 and IPv6. ETSI devel oped requirementsto
address transition from 1Pv4 to IPv6 specifying six transition technologies as given by ETSI TS 101 569-1 [1] that were
at the time considered to be the most appropriate to assist cable operators to transition there cable networks to 1Pv6.

Since then the industry has acquired more experience with the technology options settling in the main for DS-Lite
across the cable network market and NAT64 | Pv6 transition technol ogies across the mobile market.

The objective of the present document is to define the operational and engineering requirements to enable engineers to
implement a seamless transition of the cable networks to IPv6 with the application of the MAP-E transition technology.

The present document is the final part of acompanion of ETS| standards developed in 4 phases to provide the cable
sector in particular cable operators engineering and operational staff a standardized approach when integrating one of
the five IPv6 transition technologies, NAT64, DS-Lite, 464XLAT, 6RD and MAP-E.
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The first phase assessed the different Pv6 transition technology options being defined by industry with
recommendation for the most appropriate with consideration of current network architectures, ensuring adequate scale
and a cost effective transition approach from 1Pv4 to IPv6 as the IPv4 addresses deplete. The objective being to
examine the pros and cons of the IPv6 transition technologies and recommend the most cost effective solution that
would enable the cable operators to minimize the cost of upgrades to their existing network plant whilst maintain
continuity of servicesto their present and new added customers. The details of the study are given by ETSI

TR 101 569 [i.2].

In the second phase an ETSI technical specification was developed to specify technical requirements for six transition
technologies that industry were considering for use by Cable Operators depending on the current state of their deployed
cable network architecture, service model requirements and their IPv6 transition strategy as the 1Pv4 addresses depl eted.
These six |Pv6 transition technologies are specified by ETSI TS 101 569-1 [1], covering NAT64, DSLite, 6RD,

NAT44, 464XLAT and MAP-E.

In the third phase ETSI developed a series of conformance test specifications to enable the compliance verification of
the five IPv6 transition technologies, NAT64, DS-Lite, 464XLAT, 6RD and MAP-E that were specified during phase 2
standardization. The conformance tests are developed against the requirements given by the ETSI TS 101 569-1 [1].
The series of conformance tests developed for each of the four transition technologies, are as given by, ETSI

TS 103 238 parts 1 [2] to 3 [4] respectively for NAT64; ETSI TS 103 239 parts 1 [5] to 3 [7] respectively for MAP-E;
ETSI TS 103 241 parts 1 [8] to 3 [10] respectively for DS-Lite; ETSI TS 103 242 parts 1 [11] to 3 [13] respectively for
XLAT and ETSI TS 103 243 parts 1 [14] to 3[16] respectively for 6RD.

Phase 4 is the present project phase for development of technical«Specifications covering the operational and
engineering requirements with the present document being part4 of a multi-part sefies covering the IPv6 transition
technology MAP-E.

DOCSIS® isaregistered Trade Mark of Cable Television Labdratories, Inc.;and-is used in the present document with
permission.
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1 Scope

The present document presents the engineering and operational regquirements for the application of the IPv6 transition
technology MAP-E as defined by ETSI TS 101 569-1 (IPv6 Transition Requirements) [1] implemented within an
integrated broadband cable network end to end acrossits network domains.

The present document is part 4 of a multi-part series and presents the operational aspects of the |Pv6 transition
technology M AP-E across the cable network domains.

Only those elements of the network that have to be engineered to operate the | Pv6 transition technology MAP-E are
presented. Descriptions and interface details of hetwork elements that do not change are already addressed by the
relevant equipment cable standards and therefore this information is not included in the present document.

The conformity of the MAP-E implementation is relevant when assessing its i mplementation and operational
requirements across the cable network to ensure the implementation is correctly engineered to conform to the
requirements of the base standard ETSI TS 101 569-1 [1]. These conformance tests are not specified in the present
document as they are already specified by ETSI TS 103 239 parts 1 [5] to 3 [7].

The operational aspects for the |Pv6 transition technology MAP-E are considered when engineered end to end across
the cable network domains:

. CPE Home Networking Domain.

e  Access Network Domain.

J Core Network Domain.

o Data Centre Domain.

. DMZ Service Domain.

. Transit and Peering Domain.

J Management and Monitorihg Domain.
. Security Domain.

The present document specifies the requirementsio be considered when the defined | Pv6 transition technology MAP-E
is engineered across the cable network domains.

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected |ocation might be found at
http://docbox.etsi.org/Reference.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are necessary for the application of the present document.

[1] ETSI TS 101 569-1: "Integrated Broadband Cable Telecommunication Networks (CABLE); Cable
Network Transition to IPv6 Part 1: IPv6 Transition Requirements”.
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[13]
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ETSI TS 103 238-1: "Integrated broadband cable telecommunication networks (CABLE); Testing;
Conformance test specifications for NAT64 technology; Part 1: Protocol Implementation
Conformance Statement (PICS) proforma’”.

ETSI TS 103 238-2: "Integrated broadband cable telecommunication networks (CABLE); Testing;
Conformance test specifications for NAT64 technology; Part 2: Test Suite Structure and Test
Purposes (TSS& TP)".

ETSI TS 103 238-3: "Integrated broadband cable telecommunication networks (CABLE); Testing;
Conformance test specifications for NAT64 technology; Part 3: Abstract Test Suite (ATS) and
Protocol Implementation eXtra Information for Testing (PIXIT)".

ETSI TS 103 239-1: "Integrated broadband cable telecommunication networks (CABLE); Testing;
Conformance test specifications for MAP-E technology; Part 1. Protocol |mplementation
Conformance Statement (PICS) proforma”.

ETSI TS 103 239-2: "Integrated broadband cable telecommunication networks (CABLE); Testing;
Conformance test specifications for MAP-E technology; Part 2: Test Suite Structure and Test
Purposes (TSS& TP)".

ETSI TS 103 239-3: "Integrated broadband cable telecommunication networks (CABLE); Testing;
Conformance test specifications for MAP-E technology; Part 3: Abstract Test Suite (ATS) and
Protocol Implementation eXtra Information for Testing (PIXIT)".

ETSI TS 103 241-1: "Integrated broadband cable telecommunication networks (CABLE); Testing;
Conformance test specifications for DS-Litetechnology; Part 1:*Protocol Implementation
Conformance Statement (PICS) preforma .

ETSI TS 103 241-2: "Integrated-broadband cable.telecommunication networks (CABLE); Testing;
Conformance test specifications forDS-Lite technology; Part 2: Test Suite Structure and Test
Purposes (TSS&TP)".

ETSI TS 103 241-3:,"Integrated broadband. cabletelecommunication networks (CABLE); Testing;
Conformance test ‘specifications for DS:Lite technology; Part 3: Abstract Test Suite (ATS) and
Protocol Implementation eXtra Informationfor Testing (PIXIT)".

ETSI TS 103 242-1: "Integrated broadband cable telecommunication networks (CABLE); Testing;
Conformance test specifications for 464XLAT technology; Part 1: Protocol Implementation
Conformance Statement’(RICS) proforma’.

ETSI TS 103 242<2: *Integrated broadband cable telecommunication networks (CABLE) Testing;
Conformance test specifications for 464XLAT technology; Part 2: Test Suite Structure and Test
Purposes (TSS& TP)".

ETSI TS 103 242-3: "Integrated broadband cable telecommunication networks (CABLE); Testing;
Conformance test specifications for 464XLAT technology; Part 3: Abstract Test Suite (ATS) and
Protocol Implementation eXtra Information for Testing (PIXIT)".

ETSI TS 103 243-1: "Integrated broadband cable telecommunication networks (CABLE); Testing;
Conformance test specifications for 6rd technology; Part 1: Protocol Implementation Conformance
Statement (PICS) proforma’.

ETSI TS 103 243-2: "Integrated broadband cable telecommunication networks (CABLE); Testing;
Conformance test specifications for 6rd technology; Part 2: Test Suite Structure and Test Purposes
(TSS&TP)".

ETSI TS 103 243-3: "Integrated broadband cable telecommunication networks (CABLE); Testing;
Conformance test specifications for 6rd technology; Part 3: Abstract Test Suite (ATS) and
Protocol Implementation eXtra Information for Testing (PIXIT)".

IETF RFC 4459 (April 2006): "MTU and Fragmentation Issues with In-the-Network Tunneling".
IETF RFC 7597: "Mapping of Address and Port with Encapsulation (MAP-E)".
IETF RFC 7599: "Mapping Address and Port using Trandation (MAP-T)".
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[20] IETF RFC 7598: "DHCPv6 Options for Configuration of Softwire Address and Port-Mapped
Clients’.

[21] IETF RFC 6145 (April 2011): "IP/ICMP Trandation Algorithm".

[22] IETF RFC 6052: "1Pv6 Addressing of |Pv6/IPv4 Trandlators".

[23] IETF I-D draft-murakami-softwire-4to6-translation-00: "4viab Stateless Trandation".

[24] IETF I-D draft-mdt-softwire-map-dhcp-option-02: "DHCPv6 Options for Mapping of Address and
Port".

[25] IETF RFC 1918 (February 1996): "Address Allocation for Private Internets’.

[26] ETSI TS 103 443-1: "Integrated broadband cabl e telecommunication networks (CABLE); IPv6

Transition Technology Engineering and Operational Aspects; Part 1: General".

2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE: While any hyperlinksincluded in this clause wefevalid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are not necessary, for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1] CablelLabs.
NOTE: Available at http://www.cablel abs.com/specs/.

[i.2] ETSI TR 101 569: "Access, Terminal's, Transmission and Multiplexing (ATTM); Integrated
Broadband Cable and Television!Networks; Cable Network Transition to IPv6".

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:
4in6: encapsulation of 1Pv4 packets within IPv6 packet format
NAT44: network address trandation from an 1Pv4 address to another |Pv4 address

P Router: label switching router acting as atransit router in the core network of an MPL'S network

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

6PE IPv6 Provider Edge

6RD IPv6 Rapid Deployment

6VPE IPv6 VPN Provider Edge

AAA Authentication, Authorization and Accounting
AMPS Amplifiers

AS Autonomous System

BFD Bidirectional Forwarding Detection

BGP Boarder Gateway Protocol
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BNG
BR

CDP
CEF
CMTS
CoPP
CPE
CPU
DAD
dCEF
DCU
DHCP
DMZ
DNS
DOCSIS 3.0
DR
DS-Lite
ECMP
GwW

HA

HFC
HSRP
ICMP
ID

IGP
IMIX

IP

IPv4
IPv6
ISIS
ISSU
IXPE
L2

LDP

LI
LLDP
LSN
MAP
MAP-BR
MAP-CE
MAP-E
MAP-T
MFIB
MLD/L2
MLD/L2
MP BGP
MP
MPLS
MSS
MSTP
MT
MTU
NAT
NAT44
NAT64
NDP
NPU
NSF/GR
NTP
NUD
OAM
PAT

Broadband Network Gateway

Boarder Routers

Cisco Discovery Protocol

Cisco Express Forwarding

Cable Modem Termination System

Control Plane Policing

Customer Premises Equipment

Central Processing Unit

Duplicate Address Detection

distributed Cisco Express Forwarding
Destination Class Usage

Dynamic Host Configuration

Demilitarised Zone

Domain Name System

Data over Cable System Interface Specification version 3.0
Data Retention

Dual Stack-Lite

Equal-Cost-M ulti-Path

Gateway

High Availability

Hybrid Fibre Coax

Hot Standby Router Protocol

Internet Control Message Protocol

I dentifier

Interior Gateway Protocol

Internet Mix

Internet Protocol

IPversion 4

IPversion 6

Intermediate System to\ ntermediate System
In-Service Software Upgrade

Internet eXchange Provider Edge

Layer 2

Label Distribution Protocol

Lawful Intercept

Link Layer Discovery Protocol

Large Scale NAT

Mapping of Address:and-Port

Mapping of Address.and Port — Border Relay
Mapping of Address and Port — Customer Edge
Mapping of Address and Port - Encapsulation mode
Mapping of Address and Port using Translation
Multicast Forwarding Information Base
Multicast Listener Discovery / Layer 2
Multicast Listener Discovery/ Layer 2
MultiProtocol Boarder Gateway Protocol
MultiProtocol

MultiProtocol Label Switching

Maximum Segment Size

Multiple Spanning Tree Protocol
Multi-Topology

Maximum Transmission Unit

Network Address Trandation

Network Address Trandation I1Pv4 to IPv4
Network Address Trandation IPv6 to IPv4
Neighbour Discovery Protocol

Network Processing Unit

Non-Stop Forwarding Graceful Restart
Network Time Protocol

Neighbour Unreachability Detection
Operation, Administration and Maintenance
Port Address Trandation
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PE Provider Edge
PIM Protocol Independent Multicasting
PMTUD Path Maximum Transport Unit (MTU) Discovery
PPTP Point-to-Point Tunnelling Protocol
PS-BGP Pretty Secure Boarder Gateway Protocol
QoS Quality of Service
QPPB QoS Policy Propagation via Boarder Gateway Protocol
RADIUS Remote Authentication Dial-1n User Service
RG Residentia Gateway
RSTP Rapid Spanning Tree Protocol
SCU Source Class Usage
SEND Secure Neighbour Discovery
SNMP Simple Network Management Protocol
SP Service Provider
SSH Secure SHell
SSO Stateful Switchover
S\ Switched Virtual Interface
SYSLOG Syslog Protocol
TACACS Terminal Access Controller Access Control System
TCP Transmission Control Protocol
TOS Type Of Service
VLAN Virtual LAN
VPLS Virtual Protocol Local Area Network Service
VPN Virtual Private Network
VRRP Virtual Router Redundancy Protocol
XML eXtensible Markup Language
4 General Considerations

4.1 Background

The present document is part of a series of ETSI technical specifications specifying requirements to engineer and
operate the MAP-E transition technology end to'end-across a cable operator's network. Its implementation would ensure
the network provider can continue to providebusiness continuity throughout the depletion of publicly routable |Pv4
addresses and the subsequent rollout and-migration to |Pv6 in the operator's network.

To aid this transition some sectors of industry are currently evaluating MAP-E as their chosen technology to mitigate
the gap and lack of integration and compatibility between |Pv4 and | Pv6.

4.2 General Overview

An objective of deploying the IPv6 transition technology is to provide a seamless experience to |Pv4 users accessing
I Pv4 network services through new | Pv6 only networks and to enable current and new content to be delivered
seamlesdly to the IPv4 users by deploying MAP-E.

It should be noted that Cable broadband access networks may vary in build and design with characteristics that may be
vendor equipment specific. Consequently there may be aspects to the engineering and operation of the IPv6 transition
technology MAP-E that are dependent on the network build and vendor specific equipment deployed.

The present document does not offer information that may be vendor and network build specific since such information
may be confidential to the network operator and/or based on proprietary data.

The present document assumes the reader is familiar with the cable network architecture requirements since the
description of the various elements within a cable network acrossits domains are already defined by ETS| standards
and standards developed by Cablelabs[i.1]. The present document details only the changes to the network aspects
when operating the transition technology MAP-E.

The present document uses M AP-E technology to provide a seamless I nternet experience to users accessing | Pv4
Internet services from an IPv4 client across the service providers | Pv6 network.
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