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ITU-T Recommendation Y.1001

IP framework — A framework for conver gence of telecommunications
network and I P network technologies

Summary

In order to support the development of IP-related standards, this Recommendation identifies a
framework to position the telecommunications aspects with respect to IP networks. This framework
serves to identify and assist understanding the 1P network issues, from the telecommunications point
of view, with respect to the provision of seamless services to the user between IP networks and
telecommunications networks in a convergence context.

This Recommendation outlines a number of genera architectures involving a mix of
Telecommunication Network and Internet Protocol (IP) Network technologies. In this
Recommendation, IP, the Internet Protocol, is considered in its role as a protocol purely associated
with transporting connectionless packets.

Source

ITU-T Recommendation Y.1001 was prepared by ITU-T Study Group 13 (2001-2004) and approved
under the WTSA Resolution 1 procedure on 24 November 2000.

Documents

Document Sharing Hub

Copyright International Telecommunication Union/ITU Telcommunication Sector
Provided by IHS Markit under license with ITU-T Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ITU-T Y.1001 2000 ITU-T Y.1001 (11/2000) i


http://www.avadocuments.com/doc/itu-t-y-1001-2000
http://www.avadocuments.com/doc/itu-t-y-1001-2000

FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications. The ITU Telecommunication Standardization Sector (ITU-T) is a permanent organ of
ITU. ITU-T isresponsible for studying technical, operating and tariff questions and issuing Recommendations
on them with aview to standardizing telecommunications on aworldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years,
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on these
topics.

The approval of ITU-T Recommendationsis covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basiswith 1SO and I1EC.

NOTE

In this Recommendation, the expression "Administration” is used for conciseness to indicate both a
telecommuni cation administration and a recognized operating agency.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may
involve the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence,
validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others
outside of the Recommendation development process.

As of the date of approval of this Recommendation, ITU had not received notice of intellectual property,
protected by patents, which may be reguired to implement this Recommendation. However, implementors are
cautioned that this may not represent the latest information and are therefore strongly urged to consult the
TSB patent database.

0 ITU 2001

All rights reserved. No part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from ITU.

Documents

Document Sharing Hub

Copyright International Telecommunication Union/ITU Telcommunication Sector
Provided by IHS Markit under license with ITU-T Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full documew details: ITLPT!’U_TPOQ/ZQ@@]_ (11/2000)


http://www.avadocuments.com/doc/itu-t-y-1001-2000
http://www.avadocuments.com/doc/itu-t-y-1001-2000

CONTENTS

Page

1 100 [0 Tox 1 o o O 1
2 Scope and termS Of FEFEIENCE........cccue e 1
21 R0 SRR PR UPRRPPRN 1
2.2 TEIMS Of FEFEIENCE. ... .ottt ee e e 2
3 References (INfFOrMaLIVE) ........cooui i e 2
3.1 N 1 O SPSPSPSPSRSP 2
32 ISP PRPRPRRRPN 2
4 DEFINITIONS ...t e et e e s b e e s b e e sreesateenneeeanas 3
5 ADDIEVIBLIONS ... et nenne s 3
6 General framework for an IP NEWOIK..........ccvevviieriee e 4
6.1 GENEral MOUE ..ot eere e teeneesren 4
- 6.2 Application (or Service) Model for IP Networks' Architecture...........ccceevveeienenne 5
Ef 6.3 System (or functions) model for IP networks' architecture.........ccccoevevvecesecceceenee. 5
6.3.1 Functionsdivision on entities plane for system model ............ccccoevveiieeiens 6
6.3.2 Functionsdivision on logical plane for system model ..........cccooeverinnenen. 6
6.3.3 ENd-to-end CONSIAEralionS.........cccvrvereerieeieseerieseeseesie e seeee s e naesneeneees 8
6.4 Technology model for IP network architecture............cccccveeveevecceve e 10
7 Basic architectural PrinCipleS..........oov oo 10
7.1 Principle 1 —vertical relationShiP........cocieeenerin e 11
7.2 Principle 2 —horizontal relationShip.........cccveieiieieicse e 11
7.3 (S o0 =T o] USRS 12
8 BasiC referenCe MOEIS. .......coviiiieec et 12
8.1 Layered protoCol MOEL ..........ccveiieieeiese et esr e ne e 12
8.2 General protocol reference model — potential U-, C- and M-plane relationships...... 13
9 IP network overlay arChiteCtUre............ooovviereece e 14
10 Use of specific telecommuniCation DEArerS.........ocoovevierieieeneniereee e 15
10.1  Useof atelecommunication bearer service between IP routers.........c.ccooevvneeniennen. 16
1011 TP ONATM oottt bbb sne e 16
10.1.2 TP ON SDH ..ottt ettt bbb 16
10.2.3 [P ONTrame rel@y .....ccoeeiieiiiieesieeie ettt 16
10.1.4 1P ON1€3SE [INES.......ooueiieiieiee e e 16
10.1.5 TP ONWDM ..ottt st st ste st st nne e enes 16

10.1.6 IPon satellite (VSAT or TV datachannels) ........ccccvveeveecenecieceeceene Pocuments

Document Sharing Hub

Full document details: ITU-T Y.1001 2000 I TU-T Y.1001 (11/2000) i


http://www.avadocuments.com/doc/itu-t-y-1001-2000
http://www.avadocuments.com/doc/itu-t-y-1001-2000

10.2  Use of atelecommunication bearer serviceto accessan IP network ...........cccceueee. 16
10.2.1 Useof circuit Switched NEWOTK..........cccceviiiririnieiee s 16
10.2.2 Use Of PSDN/fTamMe relay ......cccceoueveeieiiesi e seesecsee s see e sae e eee e 17
10.2.3 USE Of ATM/B-ISDN ..ottt 17
10.2.4 Use Of XDSL DItSIreamsS .......cccoiiiiiiieiieeeee et 17
10.2.5 UsSe Of 1€8SBU lINES.....ccueiiiiiieeeeeee et 17
10.2.6 Useof satellite (VSAT or TV datachannels) ........cccoovevvvveiecceiecceseeee, 17
10.2.7 Other aCcCess MECNANISIMS......c.coviiiriirerie e 17
11 Interworking within the underlying telecommunication infrastructure...................... 18
12 Telephony Service INEIWOIKING .......ooeeerieieie e s 18
121 General CONSIAEIBLIONS .....cueeeiieieieeiesiee et sre et be et e e sbeente e e sbeesesneeneean 18
12.2  Interworking fUNCLIONS ........ocveiiieiece ettt esneeneeneas 20
1221 C-PlaAN@ ASPECLS......ceeeieeerieeiesiee e see ettt ettt ee e sse e s reesbe e e sseese e 20
12.2.2 U-Plan@ @SPECLS .....coveiueiiiieii ettt sttt sr e 20
12.2.3 M-Plan€ @SPECES.....cccveieerieeieeeesieeee s e ste et e eesee e e se e e e sreeneeeneeneens 21
12.3  Interworking gateway arChiteCtUre...........cecveieiee v 21
13 Native IP services interworking with services defined in ITU-T Recommendations 22
Documents
Document Sharing Hub

Full documeli\\t/details: ITLPT!’U_?POQ/Z?@@]_ (11/2000)


http://www.avadocuments.com/doc/itu-t-y-1001-2000
http://www.avadocuments.com/doc/itu-t-y-1001-2000

ITU-T Recommendation Y.1001

IP framework — A framework for conver gence of telecommunications
network and I P network technologies

1 I ntroduction

In order to support the development of IP-related standards, this Recommendation identifies a
framework to position the telecommunications aspects with respect to IP networks. This framework
serves to identify and assist understanding the 1P network issues, from the telecommunications point
of view, with respect to the provision of seamless services to the user between IP networks and
telecommunications networks in a convergence context.

This Recommendation outlines a number of genera architectures involving a mix of
Telecommunication Network and Internet Protocol (IP) Network technologies. In this
Recommendation, IP, the Internet Protocol, is considered in its role as a protocol purely associated
with transporting connectionless packets.

2 Scope and terms of reference

21 Scope

The scope of this Recommendation includes:

a) the basic horizontal and vertical architectural principles that will be encountered in

combining I P and telecommunications technologies in a variety of ways;

b) a generic protocol reference model and its application to an mixed |P/Telecommunication
: environment;
o) architectures for the use of the IP over telecommunications transport technologies,
: d) other architectures involving the convergence, co-existence, or interworking between IP

technol ogies and other telecommunications technol ogies.

NOTE —This framework will cover both the integrated and non-integrated cases. Initidly, it may be
envisaged that the IP and non-IP technologies will co-exist separately, and/or only loosely coupled.
Ultimately, it is envisaged that IP and non-IP (telecommunication) technologies will be converged into a
single, optimally integrated | P telecommunication architecture.

The scope embraces three possible types of scenarios involving networks and services based on
ITU-T Recommendations, IETF RFCS/STDs, or other |P standardst:

€) ITU-T and ITU-R defined transport capabilities used to carry IP;

f) the use of IP to transport higher layer information whose semantics are defined in ITU-T
Recommendations;
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0) services? arising from standards defined by the Internet Engineering Task Force (IETF), or
other recognized bodies, that are to be interworked with those defined in ITU-T
Recommendations for the purposes of achieving seamless end-to-end user service.

Casesf) and g) are particular examples of scope item d) above.

2.2 Termsof reference

The types of architecture described in this Recommendation are functiona in nature, covering the
following aspects:

a) genera architectural concepts;
b) service/protocol layering;

C) service interworking; and

d) integration.

3 References (Informative)

The following ITU-T Recommendations and other references contain provisions which, through
reference in this text, constitute provisions of this Recommendation. At the time of publication, the
editions indicated were valid. All Recommendations and other references are subject to revision;
users of this Recommendation are therefore encouraged to investigate the possibility of applying the
most recent edition of the Recommendations and other references listed below. A list of the currently
valid ITU-T Recommendations is published regularly.

31 ITU-T

- ITU-T H.225.0 (2000), Call signalling protocols and media stream packetization for packet-
based multimedia communication systems.

- ITU-T H.245 (2000), Control protocol for multimedia communications.
- ITU-T H.248 (2000), Gateway control protocol.

- ITU-T H.323 (2000), Packet-based multimedia communications systems.
- ITU-T 1.555 (1997), Frame relaying Bearer service interworking.

3.2 IETF

RFC 791 Internet Protocol.

RFC 1661  The Point-to-Point Protocol (PPP).

RFC 1662 PPP in HDLC-like Framing.

RFC 2225  Classical IP and ARP over ATM.

RFC 2327 SDP: Session Description Protocol.

RFC 2364  PPP over AALS.

RFC 2427 Multiprotocol Interconnect over Frame Relay.

2 In this Recommendation the word "service" is used in two different ways according to the context. It is
sometimes used in the architectural sense, as the abstract representation of features offered by a horizontal
interface, or by a vertical (layer) interface. Alternatively, the word service is sometimes %Elﬂﬁ‘i’@nts
general sense, say to represent a particular telecommunications service, such 2 "elephone” service”
defined by E-series Recommendations. Document Sharing Hub
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RFC 2543 SP: Session Initiation Protocol.

RFC 2615 PPP over SONET/SDH.

RFC 2684 Multiprotocol Encapsulation over ATM Adaptation Layer 5.
RFC 2458 Toward the PSTN/Internet I nter-networking.

4 Definitions
This Recommendation defines the following terms:

4.1 IP Service, IP Network Service: A data transmission service in which the data that is
transferred across the interface between the user and provider isin the form of IP (Internet Protocol)
packets (sometimes called datagrams). The IP (Network) Service includes the service provided by
using the IP Transfer Capabilities.

4.2 IP Network3 (or 1P Layer Network): A network in which IPisused as alayer protocol.

4.3 IP Transfer Capability: The set of network capabilities provided by the Internet Protocol
(IP) layer. It may be characterized by the traffic contract as well as performance attributes supported
by control and management functions of the underlying protocol layers. Examples of IP Transfer
Capability include basic best effort IP packet delivery and the capability provided by Intserv, and
Diffserv framework defined by the IETF.

4.4 | P Based Service: The functions, facilities and capabilities implemented and executed over
the IP Network Service. The IP based service utilizes the IP Transfer Capabilities offered by a
network provider.

4.5 Circuit Switched Network (CSN): A network in which a fixed bandwidth channel is
established for, and dedicated to the duration of a communication session. The PSTN is an example
of aCSN, where acircuit is established for the duration of atelephone call.

5 Abbreviations

AAL ATM Adaptation Layer

AP Application Protocol

ATM Asynchronous Transfer Mode
B-ISDN Broadband ISDN

CN Customer Network

CRF Connection Related Function
CSN Circuit Switched Network

IETF Internet Engineering Task Force
IN Intelligent Network

INAP Intelligent Network Application Protocol
IP Internet Protocol

3 The term "IP Network" is distinct from, and should not be confused with, the term "Internet". Many IP
networks exist, each operated by different owners. Generdly, individual 1P networks may differ in scope
and extent. They may be globally public (i.e. the Internet), totally private (i.e. with no ope@eg nts
without gateways to the Internet other private IP networks) or combinations of pukii: arid privaie hetworks
(e.g. aprivately run IP network with gateways and access to the Internet, but not necessarily Vite feagaj Sharing Hub
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ISDN Integrated Services Digital Network

ISP Internet Service Provider

WU Interworking Unit

LFC Local functional Capability
LLC Lower Layer Capability
N-ISDN Narrowband ISDN

PDH Plesiochronous Digital Hierarchy
PhDH Photonic Digital Hierarchy
POP Point of Presence

PPP Point-to-Point Protocol

F’ST N Public Switched Telephone Network
QoS Quality of Service

SCP Service Control Point

SDH Synchronous Digital Hierarchy
SMS Service Management System
SS7 Signalling System No. 7

SSP Service Switching Point

TE Terminal Equipment

TN Telecommunications Network
UNI User Network Interface

WDM Wave Division Multiplexing

6 General framework for an I P network

This clause outlines some very genera high level aspects.

6.1 Genera modd

Architecture for IP networks may consist of three parts, Application (or Service) Model, System
Model and Technology Model. Relationships among the three parts for 1P Networks Architecture

areas shown in Figure 1.
Application
Model
Services Technical
y [ Uss Oenanss IN
‘%apabili ty Stanm
Requirement Requirement
System Technica Technology
Model Requirement Model
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Figure 1/Y.1001 — Model relationships
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