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Recommendation ITU-T Y.2807

MPLS-based mobility capabilities in NGN

Summary

Recommendation ITU-T Y.2807 describes MPLS-based mobility capabilities in an NGN
environment where the MPLS technology is deployed in the NGN core IP network. The
MPLS-based mobility capabilities seek to provide QoS-enabled mobility support in NGN.

This Recommendation identifies service requirements, functional requirements, functional
architecture and mobility scenarios for support of QoS-enabled terminal mobility in NGN using
MPLS-based capabilities.

Source

Recommendation ITU-T Y.2807 was approved on 23 January 2009 by ITU-T Study Group 13
(2009-2012) under Recommendation ITU-T A.8 procedures.

Keywords
Handover, MMCF, MPLS, NGN, QoS, terminal mobility.
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide 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 Recommendations is 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 basis with ISO and IEC.

NOTE

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

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure e.g. interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some
other obligatory language such as "must" and the negative equivalents are used to express requirements. The
use of such words does not suggest that compliance with the Recommendation is required of any party.

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 required to implement this Recommendation. However, implementers
are cautioned that this may not represent the latest information and are therefore strongly urged to consult the
TSB patent database at http://www.itu.int/ITU-T/ipr/.

© ITU 2009

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the
prior written permission of ITU.

Documents
Rec. ITU-T Y.2807 (01/2009) 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.2807 2009


http://www.itu.int/ITU-T/ipr/
http://avadocuments2026.com/doc/itu-t-y-2807-2009
http://avadocuments2026.com/doc/itu-t-y-2807-2009

CONTENTS

Page

N Te0] oL USSR 1

2 RETRIEIICES. ...ttt ettt et ettt e st e et e e aeesnteens 1
DEFINITIONS «..eeiieit ettt ettt et e bt s e e saeeen 1

3.1 Terms defined elSeWhere...........coouiiiiiiiiiii 1

3.2 Terms defined in this Recommendation.............cccoeceiiiiiiiiiiieniiniieieeee, 2

4 AbDbreviations and ACTOMYINS .....c.c.eeiuieriieriierieeiieeteeree et eseeeeteesteesbeeseeesseesaeeenseesenas 2
COMVEINTIONS ...ttt ettt ettt ettt e bt e e et e et e st e e bt e eabeebeesabeenbeesnbeenseesnseenneeans 3

6 Requirements for MPLS-based mobility capabilities...........ccccevviierieriiienieniienieeene 4
6.1 SEIVICE TEQUITEIMENLS .....vveeeiieniieeerieeiieereeseeeteeeteeeeesereesseeesseesseesnseessseasseessnes 4

6.2 Functional requirements .............cccueeeiiieeiieeiiiieciie et 4

7 Functional architecture for support of MPLS-based mobility capabilities................... 5
7.1 NetWork eNVITONMENT .....c..eviiriiiieriieriieie ettt ettt sie e 5

7.2 Functional architeCture .............ccevierieiiieiiiiieeceeee e 7

8 Mobility scenarios using MPLS-based mobility capabilities ...........cccceecvereenuereenneenne. 9
8.1 Case of intra-AN MODIIY .....oocvieiiiiiieieeieee e 9

8.2 Case of inter-AN MODIILY .....cccuieriiiiieiieeieee e 10

8.3 Case of inter-CN MODIILY ......ccveviiiiiiiiieiece e 10

9 SecUrity CONSIACTATIONS .....eeuvieutiriiiieriierteeteet ettt ettt ettt et et eanens 10
Appendix I — Functional procedures using MPLS-based mobility capabilities....................... 11
I.1 LoCation re@IStTAtION. ......ccveeeiuiieeieiieeitieeeieeeeieeeeteeestee e aeeesereeeseseeenaseeeseeeens 11

1.2 SeIVICE T@ZISIIATION ....eeeiiieiiiieecieeetee et e este e et e e et e e eteeestaeesaeeeebeeessseeennnes 11

L3 HaNAOVET ...t et 12
Appendix II — Information flows using MPLS-based mobility capabilities..............ccceeeueeee. 15
II.1 LOCation Te@ISTIAION. .. .cccuvieereiieeriieeeitieeiteeeireeeieeeeteeeeteeessreeeeseeesseeesnseennns 15

1.2 LoCation UPAALe ........ccueiiiiiieiie ettt et e e 17

1.3 Location query/response for user data tranSmission ............ccceeeeeeveereeennenne. 20

23 10) FT0Tea 1 0] 1| /RSP PR PRRRPP 24

Documents
Rec. ITU-T Y.2807 (01/2069)71 ST N9 FU

Full document details: ITU-T Y.2807 2009


http://avadocuments2026.com/doc/itu-t-y-2807-2009
http://avadocuments2026.com/doc/itu-t-y-2807-2009

Introduction

In NGN, it is expected that a variety of the existing and new wired/wireless access network
technologies are supported, such as WLAN, xDSL and 2G/3G mobile technologies, etc. Various
services ranging from real-time multimedia services to data transfer services to a fixed or a mobile
user are expected to be supported by the NGN, and such services may be provided with different
QoS commitment levels, i.e., from best-effort up to more stringent QoS levels. Multiprotocol label
switching (MPLYS) is a key transport technology in NGN. Deployment of the MPLS technology in
the NGN core IP network can provide significant assurance in the delivery of the desired QoS for a
variety of services and applications.

Given the objective of fixed-mobile convergence in NGN, this Recommendation describes the
MPLS-based capabilities required to provide QoS-enabled terminal mobility in NGN. This includes
the support of terminal mobility across different fixed and mobile networks as well as in different
mobility scenarios including intra-access network, inter-access network and inter-core network
scenarios.
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Recommendation ITU-T Y.2807

MPLS-based mobility capabilities in NGN

1 Scope

The objective of this Recommendation is to describe the MPLS-based capabilities required to
provide QoS-enabled terminal mobility in NGN.

More specifically, this Recommendation identifies service requirements, functional requirements,
functional architecture and mobility scenarios for support of QoS-enabled terminal mobility in
NGN using MPLS-based capabilities.

This Recommendation builds on general mobility management functionalities described in
[ITU-T Q.1707] for support of the NGN mobility related requirements described in
[b-ITU-T Y.2201].

2 References

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 regularly published. The reference to a document within
this Recommendation does not give it, as a stand-alone document, the status of a Recommendation.

[ITU-T Q.1706] Recommendation ITU-T Q.1706/Y.2801 (2006), Mobility management
requirements for NGN.

[ITU-T Q.1707] Recommendation ITU-T Q.1707/Y.2804 (2008), Generic framework of
mobility management for next generation networks.

[ITU-T Y.1541] Recommendation ITU-T Y.1541 (2006), Network performance objectives for
IP-based services.

[ITU-T Y.2012] Recommendation ITU-T Y.2012 (2006), Functional requirements and
architecture of the NGN release 1.

[ITU-T Y.2111] Recommendation ITU-T Y.2111 (2006), Resource and admission control
functions in Next Generation Networks.

3 Definitions

3.1 Terms defined elsewhere
This Recommendation uses the following terms defined elsewhere:

3.1.1 access network [ITU-T Q.1707]: A network that is characterized by a specific
wired/wireless access technology.

3.1.2 core network [ITU-T Q.1707]: An architectural term related to the part of an NGN
network, which is independent of a specific access technology.

3.1.3 handover [ITU-T Q.1706]: The ability to provide services with some impact on their
service level agreements to a moving object during and after movement.

3.1.4 mobility [ITU-T Q.1706]: The ability for the user or other mobile entities to communicate
and access services irrespective of changes of the location or technical environment.
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3.1.5 mobility management [ITU-T Q.1706]: The set of functions used to provide mobility.
These functions include authentication, authorization, location updating, paging, download of user
information and more.

3.1.6 session [b-ITU-T Y.2091]: A temporary telecommunications relationship among a group of
objects in the service stratum that are assigned to collectively fulfil a task for a period of time. A
session has a state that may change during its lifetime. Session-based telecommunications may, but
need not be, assisted by intermediaries. Session-based telecommunications can be one-to-one,
one-to-many, many-to-one, or many-to-many.

3.1.7 terminal mobility [ITU-T Q.1706]: This is the mobility for those scenarios where the same
terminal equipment is moving or is used at different locations. The ability of a terminal to access
telecommunication services from different locations and while in motion, and the capability of the
network to identify and locate that terminal.

3.2 Terms defined in this Recommendation
This Recommendation defines the following term:

3.2.1 end user : The actual user of the products or services.

NOTE — The end user consumes the product or service. Further, an end user may or may not be responsible
for concluding contracts for the services subscribed to and for paying for these services (i.e., an end user may
or may not be a subscriber).

3.2.2 roaming: This is the ability of the users to access services according their user profile while
moving outside of their subscribed home network, i.e., by using an access point of a visited
network. This requires the ability of the user to get access in the visited network, the existence of an
interface between home network and visited network, as well as a roaming agreement between the
respective network operators.

4 Abbreviations and acronyms

This Recommendation uses the following abbreviations and acronyms:

2G 2nd Generation

3G 3rd Generation

A-HCF Access Handover Control Function

A-LMF Access Location Management Function
A-MMCF Access Mobility Management Control Function
AN Access Network

A-RACF Access Resource and Admission Control Function
C-HCF Central Handover Control Function

C-LMF Central Location Management Function
C-MMCF Central Mobility Management Control Function
CN Core Network

C-RACF Core Resource and Admission Control Function
CUE Correspondent User Equipment

FTTH Fibre-To-The Home

GMA Global Mobility Agent
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HCF Handover Control Function

HDSF Handover Decision Sub-Function

ID Identifier

IP Internet Protocol

IS Information Server

L2 Layer 2

LER Label Edge Router

LID Location Identifier

LMA Local Mobility Agent

LMF Location Management Function

LSP Label Switched Path

LSR Label Switching Router

MM Mobility Management

MMCF Mobility Management Control Function
MPLS Multiprotocol Label Switching

MSCS Mobile Service Control System

NACF Network Attachment Control Function
NGN Next Generation Networks

P-CSC-FE Proxy Call Session Control Functional Entity
PoA Point of Attachment

QOS Quality of Service

RACF Resource and Admission Control Function
RAN Radio Access Network

S-CSC-FE Serving Call Session Control Functional Entity
SCF Service Control Function

TCF Transport Control Function

TF Transport Function

UE User Equipment

UID User Identifier

WLAN Wireless Local Area Network
W-LAN/MAN Wireless Local Area Network/Metropolitan Area Network
xDSL x Digital Subscriber Line

5 Conventions

In this Recommendation:

The keywords "is required to" indicate a requirement which must be strictly followed and from
which no deviation is permitted if conformance to this Recommendation is to be claimed.
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The keywords "is recommended" indicate a requirement which is recommended but which is not
absolutely required. Thus, this requirement need not be present to claim conformance.

The keywords "can optionally" indicate an optional requirement which is permissible, without
implying any sense of being recommended. This term is not intended to imply that the vendor's
implementation must provide the option and the feature can be optionally enabled by the network
operator/service provider. Rather, it means the vendor may optionally provide the feature and still
claim conformance with the specification.

The terms "terminal" and "UE" are used interchangeably in this Recommendation.

6 Requirements for MPLS-based mobility capabilities

6.1 Service requirements

This clause identifies the service requirements for the MPLS-based mobility capabilities in NGN.
The MPLS-based mobility capabilities are required to:

. Support terminal mobility [ITU-T Q.1706] in order to allow the UE to maintain its ongoing
services while moving around.
NOTE 1 — Mobility in NGN may impact the QoS delivered to the UE by NGN provisioning, since
the various access networks connected to an NGN core may differ with respect to the QoS level
they can provide to the UE. Therefore, NGN may be required to support QoS adaptation
mechanisms.

. Support the IP QoS classes and associated performance requirements specified in
[ITU-T Y.1541].
NOTE 2 — [ITU-T Y.1541] recommends the selection of the specific QoS classes based on the
application requirements.

. Provide the UE with pertinent network-related information, inclusive of, but not limited to,
available access networks, related cost and related QoS level, that may enable the selection
and utilization of access networks.

NOTE 3 — It is recommended to achieve this via a request by the UE of information on accessible

access networks so that one of the detected networks can be selected as appropriate, e.g., according
to UE selection criteria or because of its movement into another access network.

. Monitor the temporal properties (e.g., available bandwidth, current packet loss rate) of the
: traffic stream against the agreed upon QoS level.

Th:e MPLS-based mobility capabilities are recommended to:

. Provide support of network policies and user preferences for ongoing services.

. In case of QoS level degradation of the UE traffic stream and where possible, trigger UE
handover to another access network in order to satisfy as much as possible the agreed upon
QoS level.

6.2 Functional requirements

This clause identifies the functional requirements for the MPLS-based mobility capabilities in

NGN.

. Interaction with location management

— The MPLS-based mobility capabilities are required to recognize the UE movement and
its location by interacting with the location management functions [ITU-T Q.1707].

— The MPLS-based mobility capabilities are recommended to enable efficient resource
allocation by activation of hierarchical location management [ITU-T Q.1707].
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