TECHNICAL ISO/IEC
REPORT TR
12861

First edition
2009-04-15

Information technology —
Telecommunications and information
exchange between systems — Next
Generation Corporate’'Networks
(NGCN) — Identification and routing

Technologies de l'information — Télécommunications et échange
d'information entre systemes — Réseaux d'entreprise de prpchaine
génération (NGCN)<= Identification et routage

Reference number
ISO/IEC TR 12861:2009(E)

© ISO/IEC 2009


https://iecnorm.com/api/?name=248d80fa33bc892a52b52428fad6d1a9

ISO/IEC TR 12861:2009(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT

© ISO/IEC 2009

All rights reserved. Unless otherwise specified, 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 either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO/IEC 2009 — All rights reserved


https://iecnorm.com/api/?name=248d80fa33bc892a52b52428fad6d1a9

ISO/IEC TR 12861:2009(E)

Contents

0T YT o
o T LW 4 o o T
1 £ e o PP
2 NOrmMative referenCes ... e )
3 Terms and definitions ..o e e
31 External definitions ... s P
3.2 Other definitioNs ........oo s er b s e
4 Abbreviated terms.........cccccciiiiiiiiirn e e
5 BacKground..........cccciiicuimiinnniiisrs s s adbas s
6 Identified entities ...t Bk
7 Types of identifier........cccoeiiiciii R —————
71 SIP, SIPS and TEL URIs as user identifiers (AORS) ...... i
4% ¢ R W K=Y i e 7 10Ty o= P S S
7.1.4 Private numbers formatted as telephone-subscriberstrings.........ccccovvvrriinierenncienenn.
7.1.3 Email-style SIP URIS........ciiiiiiicccecriineiissccsneee e prasfenssnmnnnnesssssssssssssnessssssssssssnssesssssssssannnsnes
7.2 Dial StriNgs ...coovviiieiiiri e e
7.3 Service identifiers.........ciii i A e
7.4 Device identifiers. ... e e
8 o T U 11 3
8.1 General routing PrinCiples..... .ot e rsrceieer s sssssssce e e s ssssssmr e e e s s s s snnn e e e e e ses s s samnneeenenas
8.2 Routing to the enterprise domain, = ..cccc e ———
8.3 Routing to the home server within the enterprise domain ..........cccociiiiiiiiiciiicniinneee,
8.4 Roaming considerations.....(o i —————
9 Identification delivery and restriction ...
9.1 Identification delivery. i .. ...
9.2 T 1T 0o 1 e
9.3 ReSHHCHION ...t
10 Summary of requirements and standardisation gaps........cccccceiiiiiccieerre e
10.1 RequirementsS 0N NGNS ... e sssr e s samnn e e e e s s s s mnmn e e nnes
10.2] Requirements on enterprise NEtWOrKS..........ccccciiiirininininnnnnssssssss s
10.3| Standardisation GAPS .........cccccicmrriiiiisiccseerr s rss s mn e nn e s n s nnenn e e s

© ISO/IEC 2009 — All rights reserved


https://iecnorm.com/api/?name=248d80fa33bc892a52b52428fad6d1a9

ISO/IEC TR 12861:2009(E)

Foreword

ISO (the |

nternational Organization for Standardization) and IEC (the International Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees

established

technical copam

by the respective organization to deal with particular fields of technical act|V|ty ISO and IEC

Haoaoc callabhaorata 1 fialde Af oo diial intaract Othar intaraatinnal Araanioo Hana _aovorn

and non-go
technology,

Internationa

Arittees—colaberate—ntfields—ef-mutualinterest—Otherinternational-erganizatiens—goveramental
ernmental, in liaison with ISO and IEC, also take part in the work. In the field of informption
SO and IEC have established a joint technical committee, ISO/IEC JTC 1.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of the joint technical committee is to prepare International Standards: Braft Internatjonal

Standards a

an Internatignal Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is

rights. ISO gnd IEC shall not be held responsible for identifying any or all suc¢h)patent rights.

ISO/IEC TR
“fast-track p
its approval

dopted by the joint technical committee are circulated to national bodies for.voting. Publicatign as

drawn to the possibility that some of the elements of this documentimay be the subject of patent

12861 was prepared by Ecma International (as ECMA TR/96) and was adopted, under a special
rocedure”, by Joint Technical Committee ISO/IEC JTC/1, Information technology, in parallel| with
by national bodies of ISO and IEC.
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Introduction

This Technical Report is one of a series of Ecma publications that explore IP-based enterprise communication
involving Corporate telecommunication Networks (CNs) (also known as enterprise networks) and in particular
Next Generation Corporate Networks (NGCN). The series particularly focuses on inter-domain communication,
including communication between parts of the same enterprise, between enterprises and between enterprises

and

norrinre Thic nortinilar Tacshinal DAanart Aicaicone lcoing ralatad to onr idantitine and wa)

upor

This
their
inter|
parti

PO TCTroT— o par Hethar—reenicar O PO OOt TOoS T o TooSU T o TUIatC U tO oo T T IIa T ttC o arTa oot

concepts introduced in ISO/IEC TR 12860.

Technical Report is based upon the practical experience of Ecma member companies.and t

cular, Ecma acknowledges valuable input from experts in ETSI TISPAN.

#iRg and builds

he results of

active and continuous participation in the work of ISO/IEC JTC 1, ITU-T, ETSI, IETF and other
hational and national standardization bodies. It represents a pragmatic and widely based consensus. In
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ISO/IEC TR 128

61:2009(E)

Information technology — Telecommunications and information
exchange between systems — Next Generation Corporate
Networks (NGCN) — Identification and routing
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limitgd to voice, video, real-time text and jnstant messaging.
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The
refern
doc

(1]
betw

[2]

Env

Scope

Technical Report is one of a series of publications that provides an overview\of |P-base
munication involving Corporate telecommunication Networks (CNs) (also known-as enterprig
in particular Next Generation Corporate Networks (NGCN). The series particularly focuseg
communication based on the Session Initiation Protocol (SIP) [4], with<ah emphasis on

munication. This includes communication between parts of the~ same enterprise (o
structures and/or hosted), between enterprises and between enterprisés and public networK
ideration is given to Next Generation Networks (NGN) as publi¢, ‘networks and as provide
‘prise capabilities. Key technical issues are investigated, current’ standardisation work and
are identified, and a number of requirements are stated. Among other uses, this series of
bct as a reference for other standardisation bodies working*in this field, including ETSI TIS
and ITU-T.

particular Technical Report discusses session level user identification and routing. It uses
concepts developed in ISO/IEC TR 12860. dt identifies a number of requirements imp|
jardisation and concerning deployment of enterprise networks.

scope of this Technical Report is limited to communications with a real-time element, inclu

Normative references

ences, only the edition cited applies. For undated references, the latest edition of thg
ment (including any’amendments) applies.

SO/IEC 14571:1998, Information technology — Telecommunications and informatio

een systems — Private Integrated Services Networks — Addressing
FCMA TR/86, Corporate Telecommunication Networks — User Identification in &
ronment

following referenced, documents are indispensable for the application of this document.

d enterprise
e networks)
on session
nter-domain
n dedicated
s. Particular
rs of hosted
gaps in this
publications
PAN, 3GPP,

terminology
acting NGN

ding but not

For dated
referenced

h exchange

SIP/QSIG

[3]

ISO/IEC TR 12860:2009, Information technology — Telecommunications and informatio

between systems — Next Generation Corporate Networks (NGCN) — General

[4]
(3]
[6]
[7]

IETF RFC 3261, SIP: Session Initiation Protocol
IETF RFC 3263, Session Initiation Protocol (SIP): Locating SIP Servers

IETF RFC 3323, A Privacy Mechanism for the Session Initiation Protocol (SIP)

n exchange

IETF RFC 3325, Private Extensions to the Session Initiation Protocol (SIP) for Asserted Identity
within Trusted Networks
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(8]

Adjacent Contacts

(9]

Discovery During Registration

IETF RFC 3327, Session Initiation Protocol (SIP) Extension Header Field for Registering Non-

IETF RFC 3608, Session Initiation Protocol (SIP) Extension Header Field for Service Route

[10]IETF RFC 3761, The E.164 to Uniform Resource Identifiers (URI) Dynamic Delegation Discovery
System (DDDS) Application (ENUM)

[11]1IETF RFC 3966,

The tel URI for Telephone Numbers

[12] IETF R
Protocol (S

[13]IETF R

[14] IETF R
Identifier

[15]IETF R

[16] IETF d
in the Sess

NOTE Al
track RFC bl
readers shoul

[17]1TU-T F

[18]ITU-T F

FC 4477,
P)

Enhancements 10r Authenticated Identity Management In the oSesSion Initi

-C 4916, Connected Identity in the Session Initiation Protocol (SIP)

FC 4967, Dial String Parameter for the Session Initiation Protocol Uniform Reso

FC 5031, A Uniform Resource Name (URN) for Emergency and Other Well-Known Serv

aft-ietf-sip-gruu-15, Obtaining and Using Globally Routable User Agent (UA) URIs (GR
on Initiation Protocol (SIP)

the time of publication of this Technical Report, the IETF had approved draft-ietf-sip-gruu-15 as a stan
t had not published the RFC and had not allocated an REC number. If the draft is no longer avai
d look for the RFC with the same title.

ec. E.164, The international public telecommenication numbering plan

ec. H.350, Directory services architecture-for multimedia conferencing

3 Termsq and definitions

For the purp

3.1 Extern
This Technig
[ )

Domain

Enterpri

pses of this document, the following terms and definitions apply.

nal definitions

al Report uses the-following terms defined in ISO/IEC TR 12860:

e netWwork

Home s

tion

urce

jces

1))

Hards
able,

prver

Next Ge

Next Ge

neration Corporate Network (NGCN)

neration Network (NGN)

Private network traffic
Public network traffic
Roaming

Roaming hub
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e SIP intermediary
This Technical Report uses the following terms defined in ISO/IEC 11571 [1]:
e Numbering plan

e Private numbering plan

3.2 Other definitions

61:2009(E)

Transient number-based SIP URI
A number-based SIP URI for a user in which the domain part does not identify the domain that pr
server (registrar and proxy) functionality for that user.

NOT Transient number-based SIP URIs are aliases for the home number-based SIP URI for the telef
concerned. Typically they are used during the routing of<a.SIP request. The domain part might, for exampl
domain of an NGN that supports the enterprise concerred, rather than the enterprise itself.

3.24

Telephone number
A numeric identifier that conforms to the numbering plan of a circuit-switched network.

4 |Abbreviated terms

e number in

hnome server

bvides home

hone number
e, contain the

AoR Address of Record

B2BUA Back-to-Back UA

DNS Domain Name System

GRYuU Globally Routable UA URI

IMS IP Multimedia Subsystem

IP Internet Protocol

ISDN Integrated Services Digital Network
NGCN Next Generation Corporate Network
NGN Next Generation Network

PSTN Public Switched Telephone Network
SIP Session Initiation Protocol
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UA
URI
URN

5 Backg

User Agent
Universal Resource Identifier

Universal Resource Name

round

General concepts of NGCNs are discussed in [3]. In particular, that document describes use of the Session
Initiation Protocol (SIP) [4] for session level communications within enterprise networks and with other

domains. It
hosting on

A major con
on such ide
with which t
nominated 3
for various

communicat]
originally req

SIP provide
primarily fof
signalling pr
their SIP-ba

6 Identi

D

5 various forms of identifiers for users. These have already been discussed in ECMA TR/8§

btocol. However, the topic needs to be examined from the. broader perspective of NGCNg
bed operation with other domains.

Identifiers a
this Techni

purposes, including;

identifyi
identity

Although in
oftenit cani

e arole ol

indicating the user with which a communication is to be established;

bf the user who has responded to a communication request);
charging.

Mmany cases ‘a‘user identifier, or an Address of Record (AoR), can identify a single human
ndicate something else, e.g.:

her networks, in particular NGNs, using the same infrastructure that supports public networks.

ideration for SIP-based communications is identification of the users involved and,routing b
tifiers. When one user initiates a communications session, that user needs to identify the
e session is to be established, and the network needs to establish the session-ta_that user o
Iternative. The second user often needs to receive the identity of the first user’(the calling

urposes. Likewise the first user often needs to receive the identity of the user to whick
on session is eventually established, which might not be the user to"which establishment
uested.

the purpose of interworking with circuit-switched enterptise networks based on the (

ied entities

needed for entities involved in communication within an enterprise network. For the purpos
| Report, the most important identified\entity is a user. A user's identifier is used for se

g a user already participating in a communication (e.g., the identity of the calling user o

function performed by a single human user (e.g., director of finance), this identifier remainin

Vers

nsed

user
toa

ser)

the
was

b (2],
RSIG

and

bs of
veral

r the

lser,

j the

same eV

endhough the occupant of the role might change;

a group of human users (e.g., a department or function);

a service or function performed by an automaton (e.g., voicemail or conferencing service).

A user identifier does not explicitly identify a particular device (e.g., terminal, server). In particular cases there

may be a on

e-to-one relationship between device and user, but in many cases this will not be so:

a service replicated on a number of servers);

supporting two or more services).

a user can have more than one device (e.g., a user with a PC, a fixed phone and a mobile phone or PDA,;

a device can support more than one user (e.g., two or more users sharing a telephone; a server
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Unless otherwise stated, the term identifier is used in this Technical Report is to mean a user identifier.

Identifiers are also required to identify entities other than users.

One example is for device identification. Device identifiers are generally used for purposes different from
those for which user identifiers are used, e.g.:

to identify a device for diagnostic purposes.

to ensure that a follow on communication reaches the same device as a previous communication;

Another example is service identification, e.g., emergency services.

Yet
Iden

Som
auth

7

71

For
(URI
“‘exa
and
SIP
SIPS
SIP

Whe

telep
num

The

In th

another example is session or call identification, e.g., the IP Multimedia Subsystem.(IM
ifier (ICID).

e uses of identifiers require the receiver of an identifier to obtain evidence-of authent

Types of identifier

SIP, SIPS and TEL URIs as user identifiers (AoRs)

bession level communications based on SIP, identifiers_are in the form of Universal Resourg
5). For most purposes this means SIP (or SIPS)\URIs of the form sip:user@example
mple.com” is the domain part and identifies a domaif in accordance with the domain name sy
user” is the user part and identifies a particular user within that domain. Also parameters carj
and SIPS URI formats are defined in RFC 3261Y4]. For the purposes of this document, consi

URIs (which denote certain security requirements for accessing the resource) are identical
RIs, and therefore SIPS URIs are not explicitly mentioned in the remainder of this document

hone number, either an E.164xAumber (in accordance with the E.164 number plan [17])
ber (in accordance with a private numbering plan [1]), e.g.:
sip: +4321098765@example.com;user=phone
Sip:1234;phone-context=+411234@example.com;user=phone
sipi1234;phone-context=switzerland.example.com@example.com;user=phone
first example is a fully qualified E.164 number. The remaining examples represent private nun

bse-examples the user part is formatted as what is defined as a telephone-subscriber string

5) Charging

city, i.e., to

bnticate the identifier. Methods of authenticating identifiers are outside the scope of this Technical Report.

e |dentifiers
com, where
stem (DNS)
be present.
Herations for
to those for

n a SIP URI is used as an AoR, in\present day deployments the user part is usually in the form of a

or a private

hbers.

n RFC 3966

sence of the

[11]

arvise in a TEL URI_and is in fact fully qualified (globally unique) This is denated hy the pre

user=phone parameter. RFC 3261 recommends the inclusion of the user=phone parameter when the user
part contains a telephone number in telephone-subscriber format. This Technical Report strongly endorses
that recommendation.

REQUIREMENT E1: Enterprises shall include the user=phone parameter in SIP URIs in which
the user part is a telephone-subscriber string.

This Technical Report refers to SIP URIs containing the user=phone parameter and a telephone-subscriber
string as number-based SIP URIs.
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Another example found in practice is:
sip:1234@example.com;user=phone

In this example the user part is not formatted as a telephone-subscriber string and is not globally unique, but
is unique within the context of the domain part. Although perhaps not intended by the authors of RFC 3261, it
is found in practice and therefore should be handled if received. This format should not be used, particularly
as it may cause problems interworking with NGN (for both private network traffic and public network traffic).
This is because within NGN the presence of user=phone is often used as an indication that the user part can
be treated as a telephone-subscriber string, which in this case it cannot because of the lack of a phone-
context parameter.

| |
REQUIREIWIENT E2: Enterprises shall avoid using URIs in which the user=phone parametelr is
present byt the user part does not contain a telephone-subscriber string.

Yet another pxample found in practice is:
sip:1234@example.com

none

The user pa
number. UR|
part to maks

The advantg
enterprise u
for interwor
with other n
interwork wi
it comes to
usability per

Internally ar
number), bu
legacy netw

To be reach
E.164 numb
number or
an attendan
enter a SIP
costly to ass

Often within

k]ing between SIP and QSIG. The same advantage applies when an enterprise network interw

It in this example, whilst it is not marked as being a telephone number, very often is a telep
s formatted in this way should be treated as email style identifiers, since they rely on the do
them globally unique.

ge of a number-based SIP URI is that the number can bgjyused in legacy networks to reac
ber or to identify the enterprise user as a caller. ECMA TR/86 [2] discusses this matter exteng

tworks using SIP (public networks or other enterprise networks) if those networks might in
h legacy networks. Other forms of user part (referred to here as email style) have limitations V

spective, e.g.:
sip:johii@example.com

enterprise network can use email-style SIP URIs (i.e., URIs that do not contain a telep
t may need to map to telephone number forms for inter-domain use or when interworking
Drks.

able directly from the public telephone network (PSTN/ISDN) a user must be identifiable b
er. Users not identifiable by an E.164 number are still reachable internally by means of a pr
ther form of SIR_URI, and can be reached indirectly from the public telephone network (e.g
)- Such users.may also be directly reachable from other SIP networks where the caller is ah
URI. In some countries the availability of E.164 numbers is such that it is impracticable o
ign one.per user.

afiventerprise all SIP URIs identifying users will have the same value in the domain part

main

N the
ively
orks
turn
vhen

interworking. However, forms that reflect the; name of the user have obvious attractions from a

hone
with

y an
vate
, via
le to
r too

(i.e.,

example.com

e.g.,

between different departments or between different geographic locations). Some enterprises will use sub-
domains of their top level domain (e.g., domain1.example.com and domain2.example.com) in SIP URIs, or
even different top level domains, particularly as a result of a merger or the desire to promote different brand
names.

Where a user is identified by a telephone number, this can also be expressed by means of a TEL URI, RFC
3966 [11] containing the telephone number formatted as a telephone-subscriber string, e.g.:

tel: +4321098765
tel:1234;phone-context=+411234

tel:1234;phone-context=switzerland.example.com
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However, for some purposes within a SIP environment SIP (or SIPS) URIs must be used, so a TEL URI can
only be an alias for a SIP URI.

Although a TEL URI can be derived from a SIP URI that has the user=phone parameter, certain information is
lost in the process, in particular the domain part and any parameters of the SIP URI other than user=phone
(e.g., the gr parameter - see 7.4). Any attempt then to convert the resulting TEL URI back to a SIP URI will not
necessarily result in the same domain part and may lack important parameters.

All SIP and TEL URIs are globally unique. This is achieved through the domain part of the SIP URI and/or
(except where a fully qualified E.164 number is given) the context parameter of a telephone-subscriber string
in a number-based SIP URI or a TEL URI.

Sincg SIP (or SIPS) and TEL URIs are fully qualified and hence globally unique, in principle any|form can be
applied to inter-domain working. However, there are some additional considerations.

There may be a desire not to disclose private nhumbering plans or other email-style_identificatipn schemes
outside the enterprise network. Furthermore, other domains might be restricted in the:forms they|can handle,
and [in particular might only support E.164 numbers when they provide interworking with lega¢y networks.
Therefore, even where non-E.164 forms of identifier are used within an enterprise; there might he a need to
publish E.164 aliases for use outside the enterprise. Where a particular user,is'hot assigned an E{164 number
(bechuse of shortage or cost), an alternative E.164 number (e.g., that of an attendant) might| need to be
published for reaching that user from outside the enterprise.

Figufe 1 illustrates the relationships between different forms of SIP-and TEL URIs.

| 1dentity (represefitéd by SIP/SIPS/TEL URY) |

N

I Telephone number I

Other

Private number
(not as telephone-
subscriber string)

Private number

E.164 number (as telephone-subscriber | Email-style |

string)

SIP/SIPS URI, e.g: SIP/SIPS URI, e.g:
SIR/SIPS URI, e.g: sip:6789;phone-context=+12345 sip:john@example.com
sip:+123456789@example.com @example.com sip:1234@example.com
TEL URI, e.g: TEL URL e.g:
tel:+123456789 tel:6789;phone-context=+12345

Figure 1 — Relationships between different forms of SIP and TEL URIs

Additional considerations apply to each of the three basic forms of identifier (shown in red in the Figure):
E.164 numbers, private numbers formatted as telephone-subscriber strings and email-style identifiers. A given
user may have multiple identifiers as aliases.

When part or all of an enterprise network is hosted, the hosting infrastructure will need to support all types of

SIP and TEL URI discussed above. In particular, an NGN that hosts enterprise functions will need to support
these different types, at least for private network traffic.

© ISO/IEC 2009 — All rights reserved 7
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different ty

REQUIREMENT N1: An NGN or other public network hosting enterprise functions shall support the

pes of user identifier described above, at least for private network traffic.

711 Use

of E.164 numbers

When a user has a fully qualified E.164 number (international number) as identifier, it can be used universally,
including within the PSTN. The E.164 number can always be used for establishing a communication to the
user concerned and (subject to authentication) is always meaningful if delivered as the identification of a user

involved in g

communication—lt can - ha staored-in diractaories-or-in-call detail records  Haoweaver as dicou
SO HEUH et a1 e—Store a—H—aHHe 6ete e S—or—H—car—ae i Te 6oras—1oWe et oG

sed

earlierin 7.1

NOTE N
inclusion of a

When an E.
SIP URI, no
identifier, in
REGISTER
requests to
E.164 num{
number-bas
an enterpris
of the home

There is no
contain. On
ownership is
network “ow
associated

In practice,

other than th
a communid
through whi
able to routg
is the target
domain will

with the hon
but with diff]
aliases are

aliases are

routing.

The choice ¢

, there may be some users who are not assigned E.164 numbers.

ptional and subscriber E.164 numbers are not fully qualified and can be represented in SIP and TEL UR
phone-context parameter. Such numbers are not seen as meaningful for use within enterprise\networks

164 number is represented as a SIP URI, a domain part is included. In commen with any

rmally this will be the domain that provides home server (registrar and proxy) functionality fo
other words the home domain. That home domain's name must be uséed in the To URI of g
request when registering a User Agent (UA) as a contact for an E.164 number, and inb
an E.164 number must be routed to the home server within that heme domain. Thus for a ¢
er there must be a SIP URI that uses the home domain's name. We can call this the H
bd SIP URI for that E.164 number. For an E.164 number assigned by an appropriate author
b (and assigned by that enterprise to a user of the enterprise*network), normally the domain
number-based SIP URI will be that of the enterprise, or,a sub-domain thereof.

clear definition of what the domain part of a SIP) URI representing an E.164 number sh
e possibility might be to use the domain that:‘owns” the E.164 number, but the conce
unclear. Does an enterprise domain “own” the" E.164 numbers assigned to it? Does a p
n” the E.164 numbers assigned to an_gnterprise? What if the enterprise obtains ser
ith these numbers from multiple public networks or moves from one public network to anothe

e home domain are placed in the-domain part, e.g., the domain of a public network through v
ation needs to be routed to.reach the domain to which the number is assigned, or a do
h a communication has beefirouted. The domain denoted by the domain part should at lea
the request onwards towards the destination. Therefore if a SIP URI containing an E.164 nu
of a SIP request, the request can be routed to the domain given in the domain part and
pe able to route the request onwards, in this case to the enterprise domain concerned. Comgp
ne number-based ‘'SIP URI for a given telephone number, SIP URI's for the same E.164 nu
brent domain parts are merely aliases for that home number-based SIP URI. In practice,

bften used,-although perhaps not the original intent of RFC 3261. In this Technical Report t
called transient number-based SIP URIs, because often their use is of a transient nature d

f.domain part for a home number-based SIP URI for an E.164 number merits consideration.
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since a fully qualified E.164 numberis globally unique anyway, in many circumstances values

hich
main
5t be
mber
that
ared
mber
such
hese
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For a

home serve

T a dedicated NGCNsupported by theenterprise's owm infrastrocture) it s fairty clearth

t the

home number-based SIP URI should use the enterprise's own domain name (or a sub-domain thereof). If the
NGCN uses services of an NGN for external communications, a potential alternative might be to use the
NGN's domain name, but this would lead to a number of problems, e.g.:

Placing the NGN's domain name in the Request-URI of a SIP REGISTER request (e.g., REGISTER

sip:ngn.com) would, according to normal SIP routing rules, cause the request to be routed to the NGN,
rather than to the home server in the NGCN. Special measures would need to be used in the NGCN to
prevent that.
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name would, according to normal SIP routing rules, cause the request to be routed to the
presumably would then route it back to the home server in the NGCN. To prevent this
behaviour, special measures would need to be taken within the NGCN.

The NGCN operator might require the user to be reachable from more than one NGN, in whi

61:2009(E)

A request originated in the NGCN to another NGCN user identified by a SIP URI using the NGN's domain

NGN, which
undesirable

ch case any

benefits of basing the home number-based SIP URI on the domain name of one of the NGNs would not

apply to the other NGNs.

services are obtained, i.e., identifiers would not be portable.

Identifiers would need to change if the NGCN operator were to change the NGN operator from which

This would be inconsistent with other identifiers (see 7.1.3), which are forced to use the (dom
the enterprise.

ain name of

RE(

DQUIREMENT N2: An NGN or other public network providing services based-on SIP t¢ an NGCN

sha]l allow use of the enterprise domain name in the domain part,of,SIP URIs |containing
E.164 numbers.
When hosting is used, it might be possible to use the hosting organisation's domain name (elg., that of a

hosting NGN or NGCN) as the domain part of home number-based SIP_URIs. This too has som
drawbacks, e.g.:
e If an enterprise network is a mixture of dedicated NGCN ahd hosted domains, users in hos
ould have identifiers based on the hosting organisation's’ domain name and users in NG
ould have identifiers based on the enterprise’'s domainname. This would prevent identifier
upport of users who change location or for other teasons need to change domain within tH
etwork.
o [f different domains of an enterprise network.dre supported by different hosting networks, ag
ortability would be lost.
o Identifiers would need to change if the enterprise changes the organisation from which it obf
ervices.

his would be inconsistent'with other identifiers (see 7.1.3), which are forced to use the dom
e enterprise.

e significant

ted domains
CN domains
portability in
e enterprise

ain identifier

ains hosting

ain name of

REQUIREMENT N3: An"NGN or other network that hosts enterprise users shall allow
ente¢rprise domain‘name in the domain part of SIP URIs containing E.164 numbers.

use of the

Notw
nam
callif
URIS

ithstandingithe need to have a home number-based SIP URI, normally based on the enterpr
b, practices within public networks tend to modify the domain part during routing and during th
g of connected user identification. In other words, aliases in the form of transient numbe

se's domain
e delivery of
r-based SIP

aré-used. This is discussed further in the context of routing (see Clause 8) and identifica

tion delivery

ool o\—TL £ 4 H 4 lo lo L QIO LI L lo £
(See LIdUST J). TTIC UST UT LFalTSICTIt TTUTTTUTT=UdstU oI UTNIS TIas a TIUTTTUTT UT LUTTSCYUTTILTS.

1)

There is not a single unique SIP URI that represents a given E.164 number.

2) The rules in RFC 3261 for comparing SIP URIs do not consider SIP URIs with different domain parts as
being equivalent, although in practice these URIs are equivalent.

3) An endpoint that has stored in its address book an E.164 number represented as a SIP URI will be
unable to match received SIP URIs against that stored SIP URI according to normal RFC 3261

comparison rules unless the two URIs happen to have the same domain part. This might interfere with

functionality at the endpoint, e.g., the ability to display a name and other details based on a
look-up, or the ability to check a caller's identity against a black list or white list.
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4) The domain part of a SIP URI containing an E.164 number, when received as the source of a SIP request,
does not necessarily represent the domain in which that SIP request originated and thus the domain of
the remote user in the communication.

Therefore when an E.164 number is represented as a SIP URI, it is only the user part that is meaningful to
other users as a means of identifying the user (although the domain part of a SIP URI will help in routing a
request back to the identified user and may be of use in determining where a request has come from). The

number coul

d equally well be represented as a TEL URI, but TEL URIs are not suitable for all purposes:

1) They are unsuitable for including in a Request-URI and for routing in accordance with RFC 263 [5].

2) They ar
3) Theyar

Because of
be consider
belongs. Th
might not re

With these ¢
but because

care. For spme purposes they can be treated as TEL URIs and the domain part ignored, but there

occasions W
partner to a

EUnsultable for Signing i accordance With RFC 2474121 (See also 9.2).

b unsuitable for use as contact URIs to identify particular endpoints.

potential modification of the domain part of a SIP URI by SIP intermediaries, the domain part
bd unreliable as a means of determining the enterprise to which the user ofyan E.164 nu
s is unfortunate, because a user receiving a SIP URI as the identity of a communication pg
cognise the E.164 number but might recognise the domain.

onsiderations in mind, it is impossible to avoid the use of SIP URIs/representing E.164 num
a given E.164 number does not have a unique domain part such.\URIs have to be treated

hen the domain part can be useful. For example, when displaying the identity of a communic
ser, the domain part may on occasions be of value.

must
mber
rtner

bers,
with
are
ation

re in

It is recommended that transient number-based SIP URIs should)be avoided or at least used with ca
enterprise nnFtworks.

REQUIREMENT E3: An enterprise shall avoid the use,of transient number-based SIP URIs as aligses
for home number-based SIP URIs identifying enterprise users.

REQUIREMENT N4: An NGN that hosts enterprise network capabilities shall avoid the use of
transient number-based SIP URIs as aliases for home number-based SIP URIs identifying enterJrise
users.

o be
the

When publighing identifiers for users{e;g., in directories, on business cards, on web pages, care needs
taken. By publishing only the telephone number or the home number-based SIP URI based on
enterprise's domain name, problems can be avoided.

REQUIREMENT E4: When publishing user identifiers based on E.164 numbers, enterprises should
publish only the E.164 humber (alone or as a TEL URI) and/or the home number-based SIP URI.

7.1.2 Private numbers formatted as telephone-subscriber strings

abtich AriviatA A re ArA £ anaral thov cannat ha tiand ~rdaoid~ tha ~AntAyl
SoUCH—pPrvatc—T o iotroarc— CHCTartniCy  CarrmmoToC—oSCo—oOoTtSIaGC—tC—Cter

Even thougkt rise
concerned. Public NGNs may support them within the context of private network traffic (e.g., between hosted
enterprise users and/or between NGCN sites), but are not expected to support them for public network traffic.
They are not supported in PSTN. Generally they are supported within non-SIP domains of the enterprise
network concerned (e.g., circuit-switched). Compared with E.164 numbers, they have the benefit of brevity
(insofar as users need remember only the number if the phone-context is automatically appended) and any
user in an enterprise network can be assigned a private number, even though there may be a shortage of
E.164 numbers.

by A lfinA  1n ~
oy qooctTTg
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Examples of private numbers formatted as telephone-subscriber strings are:
sip:1234;phone-context=+411234@example.com;user=phone
sip:1234;phone-context=switzerland.example.com@example.com;user=phone
The first of these examples says that the number 1234 is to be interpreted within the context of the entity to

which E.164 numbers beginning with 411234 are assigned. The second of these examples says that the
number 1234 is to be interpreted within the context of the domain switzerland.example.com. The combination

of the number and the contents of the phone-context parameter is globally unique.

NOT
nece

F VWhere a numeric_phone-coniext 1s_used, appending the phone number to the phone-con
Esarily result in a valid international E.164 number. For example:

sip:5555;phone-context=+441123456789@example.com;user=phone

is no{ necessarily the same as:

sip:+4411234567895555@example.com;user=phone

Prive
ISO/JEC 11571 [1] and therefore belong to a PNP, also defined in ISO/IEC 11571.
The
SIP

considerations for the domain part of SIP URIs carrying E.164 iumbers apply also to the dg
URIs carrying private numbers formatted as telephone-subsgriber strings. This includes the
homg and transient number-based SIP URI. Essentially the demain part is used only for routin
given the existence of the phone-context parameter in the user'part. Therefore it is possible to put
therg (e.g., the domain of an NGN providing services to arNGCN or hosting the enterprise netwo
the igdentified domain can route a request onwards to the/correct destination. However, the conce
numper-based SIP URI and the advantages of basing:this on the domain name of the enterprise a

Somgetimes a public network such as an NGN.\Will support private numbers for an enterprise
hosting enterprise users or when providing, transit connectivity between domains of an ente
impdrtant that enterprise domain name be supported in SIP URIs containing private numbers.

ext does not

te numbers here are considered the equivalent of Private Numbering Plan*(PNP) Numbers as defined in

main part of
concepts of
g purposes,
any value in
rk), provided
pt of a home

pply.

(e.g., when
rprise). It is

REQUIREMENT N5: An NGN or other public network providing services based on SIP
SIP|URIs containing private numbers.

REQUIREMENT N6: AntNGN or other network that hosts enterprise users shall allow
ente¢rprise domain name'in the domain part of SIP URIs containing private numbers.

t
and| supporting private numbers-shall allow use of the enterprise domain name in the dorI

an NGCN
ain part of

use of the

As f
URIS
num
iden

br E.164 numbers, only telephone numbers (together with phone-context) or home numbe

bers may_not be usable outside the enterprise, particularly when legacy public networks 2

r-nased SIP

should be~published for users, e.g., in directories, on business cards. However, becgause private

re involved,

ifiers-based on E.164 numbers will generally be more appropriate for publication outside the gnterprise.

REQUIREMENTES:-Whenpublishinguser-identifiers based-onprivate numbers;—enterprises should

publish only the private number (alone or as a TEL URI) or the home number-based SIP URI.

7.1.3 Email-style SIP URIs

Email-style SIP URIs are usable only within the SIP environment. Therefore even if a user has an email-style
SIP URI, the user will also require an alias E.164 number and/or private number to be able to be reached
directly from PSTN or from private circuit-switched networks.
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For the purposes of this document, any SIP URI that does not contain a telephone number formatted as a
telephone-subscriber string and is not a dial string (see 7.2) is considered an email-style identifier, even
though it might comprise only digits in the user part and might even contain a user=phone parameter.

Examples include:

sip:john@example.com

sip:1234@example.com

The latter example may in practice contain a telephone number, but it is not formatted as a telephone-
subscriber string and therefore is considered an email style identifier.

In email-styl
context. Inc

If email-styl¢ identifiers are to be used, generally an enterprise will wish to use its own dopiain name i
Using the domain name of a hosting organisation or a public network that)provides trunking

domain part
services car

Obviously w

Identifier poftability is possible throughout the domain concerned.

7.2 Dial strings

To establish
invokes sud|
identifier for

number

an iden
purpose

a code s

a code {i

Interpretatio

A dial strin
translation ¢
intermediary

an idenffier together with prefix digits to indicate the ‘numbering plan (e.g., “0” for E.164) or the tyj

an abbreviated dialling code:

b SIP URIs there is no context within the user part, so the domain part is essential to provid
bntrast to number-based SIP URIs, aliases for the domain part are not possible.

lead to conflicts.

hen publishing an email-style identifier, it needs to be published complete with domain

communication to a user, the caller typically “dials” ,a ‘string of digits or other character
h a string en bloc from an address book or similar).“Although a dial string can simply b
the called user, often it has a different form, e.g.:

e.g., “00” for international, “0” for national, n@ prefix for local number) or both;

tifier together with additional information (e.g., for public network selection or accou

5);
pecific to a particular network.context (e.g., to denote an emergency call or a call to an attend

D invoke a supplementary.service;

n of a dial string will depend on local context.

j typically)has to undergo translation to obtain the identifier of the target destination.
an be“carried out in the caller's UA (in which case it does not appear in signalling) or by 3

b the

n the

part.

5 (or

e an

be of

nting

ant);

This
SIP

in“the’ caller's domain. In the latter case the dial string needs to be conveyed within a SIP

using the us

URI

er=dialstring parameter as defined in RFC 4967 [14], together with a context parameter in the

user part, e.g.:

sip:00123456789;phone-context=switzerland.example.com@example.com;user=dialstring

There is no defined way to convey a dial string in a TEL URI.

Dial strings as targets of SIP requests will normally be absorbed at or before the home server of the user
making the request and should not appear downstream of that point. In particular, they should not occur at a

trunking inte

rface between an NGCN and an NGN.

| REQUIREMENT N7: An NGCN or NGN shall not pass dial strings across the NGCN-NGN interface.

12
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7.3 Service identifiers

A service in an enterprise network or outside can be considered as a user and can be identified by any of the
identifiers discussed above for users.

However, sometimes a service has a broader scope geographically and/or administratively and may be
provided by a number of separate entities, choice being dependent on context. These entities may be
geographically dispersed and/or accessible from multiple domains. Therefore a SIP URI, which requires a
domain part, is not ideally suited. Also a TEL URI is not ideally suited, because mechanisms for routing based
on a TEL URI are geared towards resolving the TEL URI to a particular SIP URI without necessarily taking
context into account (e.g., geographic location of the caller). In principle SIP URIs and TEL URIs can be used,

but t

An alternative is to use a service Uniform Resource Name (URN), as defined in REC503

esta
can
and

7.4

A Sl
devi
com
SUCG
sent
the U

Contact URIs are SIP (or SIPS) URIs, and it is not nécessarily possible to distinguish a contact

AoR
ente

A U/
in th
mult
does
regis
allow
addr|
com

Itis
with
B2B
How|
ane

ey are not iaeal.

plishes a registry for service URNs and includes initial registrations for emergency services.
be registered for other services. A caller can establish a communication using a_senrvice URN
Hjuring routing this is resolved to an address of an appropriate service entity.

Device identifiers

es or UAs. One important case in SIP where it is necessary to identify a device, rather than
munication within the context of a dialog. A dialog is established between two UAs as §
essful INVITE request, for example, and any further messages within the context of that dialo
to the peer UA by means of that UA's URI, known as jts(contact URI. Targeting a mid-dialg
ser's AoR would not necessarily reach the correct UA-

by inspection. However, often the domain partiofia contact URI will identify a particular sub-d
'prise where the device is to be found or evervthe device itself.

can assign its own contact URI, provided it is globally unique. One way is to use the device
e domain part and something of locaksignificance (e.g., to identify the particular user if the d
ple users) in the user part. This werks well for some types of UA (e.g., gateways, media serve
not work for devices like fixed ormobile phones that have dynamically assigned IP addresse|
ter their host name to IP address mapping in the DNS. Placing the IP address in the domai
ed, does not work when(the device is behind a Network Address Translation (NAT) device,
bss is unlikely to be globally unique and is not globally reachable. In such circumstances it wj
munications within the\same IP addressing domain.

till common practice to use locally-significant contact URIs (e.g., using an IP address in the g
B2BUAs pérforming mapping as domain boundaries are crossed. This works when th
JAs are pndhe path (as is the case with requests and responses within the context of an exi

Kisting dialog, because the path taken may not be able to provide the appropriate translation.

LU Fan

1 [15]. This
Dther values
as a target,

P URI that identifies a user is known as an Address of Record (AoR)s SIP URIs can also ideniify particular

B user, is for
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g need to be
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URI from an
omain of the

s host name
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rs, etc.), but
s and do not
h part, whilst
since the IP
orks only for

omain part),
b necessary
5ting dialog).

ever, it can lead to problems when a contact URI is used as the target of a request outside the context of

The
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by the home

server to the UA (at registration time). It has the home server's domain name in the domain part, and the user
part contains sufficient information to route requests to the correct UA. A GRUU can be formed just by adding
a gr= parameter to the user's AoR, which is fine when anonymity is not required. When anonymity is required
the user part will contain an unrecognisable value, which means it must be treated like an email-style URI.
Examples of GRUUs are as follows:

sip:john@example.com;gr=kjh29x97us97d
sip:+123456789@example.com;user=phone;gr=kjh29x97us97d

sip:asd887f9dfkk76690@example.com;gr
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When part or all of an enterprise network is hosted, the hosting infrastructure will need to support all types of
SIP URI discussed above as device identifiers, including the different forms of GRUU. In particular, an NGN
that hosts enterprise functions will need to support these different types of device identifier, at least for private
network traffic.

REQUIREMENT N8: An NGN or other public network hosting enterprise functions shall support the
different types of device identifier described above, including GRUUs, at least for private network

traffic.

8 Routit

8.1

a
J

General routing principles

The principle of routing in SIP is that a SIP request targeted at a user identified by a SIP (or-SIFS) URI ig

routed (dire
domain in th
contacts (Sl

The calling

that SIP inte
situation, an
outbound pr

Sometimes
proxy to the

1)
2)

routing

routing

tly or indirectly) on the basis of the domain part to a SIP intermediary responsible for the

first
DNS

at SIP URI. This intermediary then uses its location service to look up one“or more registered

P UAs) representing that user. The request is then forwarded to one or moréof those UAs.
JA can be pre-configured with an “outbound proxy” address to which-all requests are sent
rmediary will route onwards towards the home server of the target.Gser. This is a very com
d therefore the discussion below assumes the presence of an-outbound proxy. Where there
DXy, the calling UA takes on the routing role normally carried ‘out by the outbound proxy.

urther SIP intermediaries will be involved en route to the'home server. Routing from the outb
home server of the target user can be considered in-two stages:

o the target user's domain;

o the home server within the target user's<domain.

Within the

nterprise network (including hosted.‘domains) it should be possible to base routing of a

request on gny of the SIP URIs identifying the target, e.g., based on E.164 number, based on private nun

email style,

nd also including device identifiers such as GRUUs.. The same applies within public netw

and
mon
s no

bund

SIP
hber,
orks

when the tanget is within an enterprise network, except that private number formats need not apply.

ible
ient
URI,

REQUIREMENT EG6: Within an enterprise network (including any hosted domains) it must be pos
to route SIP requests in which-the target is a SIP URI based on an E.164 number (home and tran
forms), a SIP URI based on.a private number (home and transient forms) or an email style SIP
including device identifiers-such as GRUUs.

REQUIREMENT N9:~An" NGN that hosts enterprise network capabilities shall be able to route
requests ip which.the target is a SIP URI based on an E.164 number (home and transient form
SIP URI based(on'a private number (home and transient forms) or an email style SIP URI, inclu
device identifiers such as GRUUs.

SIP
), a
ing

REQUIREMENT N10: Within a public network it must be possible to route SIP requests in which the
target is a SIP URI identifying an enterprise user, the SIP URI being either based on an E.164 number
(home and transient forms) or email style, including device identifiers such as GRUUs.

If a request is targeted at a TEL URI, the TEL URI must first be converted to a SIP or SIPS URI. This can also
be achieved by DNS look-up in accordance with ENUM [10]. If a request is targeted at a service URN, that
must first be converted to a SIP or SIPS URI. Means to achieve this are outside the scope of this Technical
Report. Special considerations for calls to emergency services will be discussed in a further document in this
series. If the target of a request is a dial string, this must first be converted to a SIP or SIPS URI (directly or
via a TEL URI or service URN) in accordance with the local dial plan.
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NGNs that host enterprise functionality will have delegated domain proxy functionality for the enterprise
domain, so that they are able to look at the user part of a request to the enterprise domain and commence the
second stage of routing, either to an appropriate NGCN domain or to a hosted domain. In the case of request
from the public network, this will be after the break-in point, i.e., it applies only to private network traffic.

8.2 Routing to the enterprise domain

This is achieved by routing based only on the domain part of the target SIP URI. RFC 3263 [5] specifies a
series of DNS look-ups to identify the transport protocol to be used, an appropriate SIP server and a port on
that server.

In si
How|
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having a domain part that is not that of the enterprise. In this case routing will be viacthat other dqg
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mple cases this procedure will result in direct routing from the outbound proxy to the enterp|
ever, there are situations where routing is indirect.

example is where the target URI submitted by the calling UA is a transient number-bas

nen repeat RFC 3263 procedures for routing onwards towards the enterprise domain. This si
where the calling user has stored such a URI in his/her address book, having received
munication via the domain concerned that provided that alias as the callef's\identifier.

cond example is where the target URI submitted by the calling UA i§.the home number-based
arget user (i.e., the domain part indicates the enterprise domain) but DNS look-up reve
'prise domain can be reached only via an intermediate domain< This might be the domain
ng the enterprise domain, or some other domain through which the enterprise domain W
ned.

rd example is where the target URI submitted by the)calling UA is a TEL URI containing an E
| look-up of the E.164 number (e.g., using ENUM) reveals a domain by which that nun
ned, rather than the enterprise domain. Thisimight be the domain of an NGN serving th
hin, or some other domain through which the@nterprise domain wishes to be reached.

n an NGN environment, routing on atSIP URI representing an E.164 number is often
ing the domain part and performing adéok-up on the E.164 number alone (e.g., using ENUM
JRI. The domain part of that replacement SIP URI can be that of the NGN serving the enterp
via which an NGCN can be reached. Thus even if a request starts off with the home numbe
as target, this can be changed en route to a transient number-based SIP URI, which wou
to be translated back to the-home number-based SIP URI.

behaviour is problematic, in that important information from parameters of the original SIP
e.g., a gr= parameter in a GRUU. This is one of the reasons for recommending that the uss
per-based SIP,_URIs be avoided (see 7.1.1). Also it clearly will not work for email-style SIP U
Hardisation werk is required to find a satisfactory way of routing email-style URIs, GRUUs, ¢

environment. This is a particular issue when it is necessary to route via the NGN serving
[ to reach-an NGCN, as is the case with the subscription-based business trunking.
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depending on traffic type.

8.3

Routing to the home server within the enterprise domain

be different

In the simple case the domain part of the target SIP URI is sufficient to identify the home server (or cluster of
servers for load-sharing or resilience). In other words, all users having that domain part in their SIP URI are
supported by the same home server or cluster. In this case any requests arriving in the domain (or submitted
by users within the domain) should arrive directly at the correct home server.

Where different identifiers with the same domain part are served by different home servers, perhaps
administratively and/or geographically distributed, each home server (or cluster) can be considered to be in a
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separate sub-domain of the enterprise domain. These can be different sub-domains of an NGCN,
sub-domains hosted on different hosting infrastructures (e.g., different NGNs) or a mixture.

A request arriving at SIP intermediary in the domain (arriving directly from an enterprise user or arriving from
outside the domain) may need to be routed onwards towards the appropriate home server. This involves
performing a look-up based on the user part of the SIP URI. Particularly in the case of identifiers based on
telephone numbers, there may be some structure that allows a look-up to be based on just a portion of the
user part (e.g., the leading digits), but with email-style SIP URIs a look-up based on the full user part will be
necessary. One vehicle for this could be a directory look-up, e.g., based on H.350 [18]. The result could either
be a different domain name (e.g., site1.example.com) that can be further resolved to get to an appropriate

home server, or it could give the required IP address directly.

The result o
need to be 1
advantage t
achieved by
Contact hea
header field

NOTE T
IMS. It is not

f the initial look-up can be placed in a SIP Route header field, so that the initial look-up dog
epeated at downstream SIP intermediaries prior to reaching the target home server. Thisha
hat it does not overwrite the existing target (e.g., the AoR of the called user). If onwards’ routi

redirection, the Route header field can be placed in the headers part of the(SIP URI i
fer field of the 3xx response, thereby causing the resulting recursed request to,contain the R

nere are issues with the use of the Route header field in NGN, because its usenis not properly defing
lear how this will be resolved.

8.4 Roaming considerations

When an en
inbound and

The REGIST

The request
look-up of th
agreements

terprise user roams into another domain, its UA still needs*to register with its home server
outbound SIP requests will still need to be routed via the home server.

[ER request will be targeted at the domain name.ef the home server, e.g.:
REGISTER sip:servep.enterprise.com
is submitted to a proxy in the visited_domain. In principle, that proxy can employ normal

e domain to find the address of the hame server. In practice, account has to be taken of roa
and one possibility is that a REGISTER request will need to be routed via a domain acting

5 not
5 the
ng is

the
oute

d for

and

DNS
ming
as a

routing hub.

n as
GNs
work
and
ming
NGN
rther
GNs

This has patticular impact on NGN, since'a common roaming situation that needs to be supported as soq
possible is gn NGCN user roaming-into an NGN. If the NGCN has a roaming agreement with certain N
(including pgssibly the same NGN\that is used for trunking), then roaming to any other NGN or mobile nef
will depend pn roaming agreefments between the NGNs with which the NGCN has a roaming agreemen
those other petworks. An NGN with which the NGCN has a roaming agreement may need to act as a roa
hub. Therefpre visited NGN$ may need to find a way for routing a REGISTER request to a suitable
acting as ropming huby'and that latter NGN will need to route the request onward into the NGCN. Fu
standardisatjon work.is required to find a satisfactory way of routing REGISTER requests through N
towards an INGCN jn support of roaming NGCN users.

Having succ isms.
The Path header field [8] in a sts to
the roaming UA. The Service-Route header field [9] in a REGISTER response will tell the roaming UA how to
route outbound requests to the home server.
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