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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

1
Scope

The present document investigates architectural requirements and architectural alternatives for using existing CS bearers in association with an IM session. The document considers overall requirements, architectural requirements, considerations for evaluation of potential architectural solutions and proposed alternative architectures.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

 [1]
3GPP TS 22.228, “IP Multimedia Subsystem; Stage 1”
[2]
3GPP TS 23.228, “IP Multimedia Subsystem (IMS); Stage 2”
3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

3.2
Abbreviations

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

Editor’s Note: abbreviations which are not used will need to be deleted.

AS
Application Server

BG
Border Gateway

BGCF
Breakout Gateway Control Function

CN
Core Network

CS
Circuit Switched

CSCF
Call Session Control Function 

GGSN
Gateway GPRS Support Node

HSS
Home Subscriber Server

I-CSCF
Interrogating-CSCF

IETF
Internet Engineering Task Force

IM
IP Multimedia

IM CN SS
IP Multimedia Core Network Subsystem

IMS
IP Multimedia Core Network Subsystem

IMS ALG
IMS Application Level Gateway

IMSI
International Mobile Subscriber Identifier

IP
Internet Protocol

IPv4
Internet Protocol version 4

IPv6
Internet Protocol version 6

IP-CAN
IP-Connectivity Access Network

ISUP
ISDN User Part

MAP
Mobile Application Part

MGCF
Media Gateway Control Function

MGF
Media Gateway Function

NAI
Network Access Identifier

NA(P)T-PT
Network Address (Port-Multiplexing) Translation-Protocol Translation

OSA
Open Services Architecture

P-CSCF
Proxy-CSCF

PDF
Policy Decision Function

PDN
Packet Data Network

PDP
Packet Data Protocol e.g., IP

PEF
Policy Enforcement Function

PLMN
Public Land Mobile Network

PSTN
Public Switched Telephone Network

QoS
Quality of Service

RAB
Radio Access Bearer

S-CSCF
Serving-CSCF

SGSN
Serving GPRS Support Node

SLF
Subscription Locator Function

SSF
Service Switching Function

SS7
Signalling System 7

SIM
Subscriber Identity Module

SIP
Session Initiation Protocol

SGW
Signalling Gateway 

UE
User Equipment

UMTS
Universal Mobile Telecommunications System

URL
Universal Resource Locator

USIM
UMTS SIM

4
Overall Requirements
Editor’s Note: This section will describe the overall requirements from a user/network operator point of view
5
Architectural requirements and considerations
Editor’s Note: This section will describe requirements that apply to the architecture design and considerations which will be used when making decisions on the preferred architectural alternative.
5.1
Basic assumptions
· -
Although the scope is mainly targeted at GERAN, the solution is (at least technically) assumed to be applicable to GERAN and UTRAN.

· -
A CSB UE requires DTM capability (in case of GERAN access) and MultiRAB capability (in case of UTRAN access);

-
Pure IMS networks and pure IMS UEs that don’t support CSB capabilites should not to be impacted;

-
CS core, PS core, xRAN (incl. TS 24.008) are not to be impacted. Conclusively, changes should be restricted to the IMS elements and the UEs that support CSB for IMS.

-
Protocols connecting the IMS to the CS domain, to the PSTN and to other SIP networks, including other IMS networks should remain unchanged.

· -
Pure CS UEs are not to be impacted;

-
The use of CS bearers in the context of IMS should be transparent for the user.

-
CSB UE provides capabilities to bind the corresponding CS and IMS sessions for the user. Note that some network capability might also be required to achieve this.

-
Regardless of the bearer used for a session (CS bearer or voice over IP bearer), the same  service logic and end-user service experience shall apply.

-
The coverage and voice quality provided by CS bearers in the context of IMS is assumed to be the same as the coverage and voice quality provided by GERAN (and /or UTRAN) CS voice coverage.

-
It shall be possible to perform correlation of charging that is performed in the CS, PS and or IMS nodes within the context of using CS bearers for IMS (both online and offline). This shall ensure consistent end-user charging. 

5.2

Interworking Between Different Terminals

When analyzing the different session scenarios and migration aspects, the following terminal types should be considered (strictly within the context of this TR) from interworking point of view:

· -
IMS VoIP capable UE: an IMS terminal that supports both VoIP bearers and CS bearers for SIP/IMS voice, but prefers IMS VoIP for voice when originating sessions.

· -
CSB UE: a terminal that uses CS bearer for the voice component of an IMS session.

· -
SIP/IMS VoIP only UE: a terminal that is capable of supporting SIP/IMS voice using VoIP bearers only.

5.3
Session scenarios

To guide the design of solutions and determine their feasibility the following scenarios shall be considered:

· -
IMS VoIP capable UE(A) initiates a multi-component (voice + MSRP) session to CSB UE(B);

· -
IMS VoIP capable UE(A) initiates a voice session to CSB UE(B), then adds MSRP component;

· -
IMS VoIP capable UE(A) initiates an MSRP session to CSB UE(B), then adds voice component;

-
CSB UE(A) initiates a multi-component (voice + MSRP) session to CSB UE(B);

· -
CSB UE(A) initiates a voice session to CSB UE(B), then adds MSRP component;

· -
CSB UE(A) initiates an MSRP session to CSB UE (B), then adds voice component;

-
CSB UE(A) initiates a multi-component (voice + NRT) session to IMS VoIP capable UE(B);

· -
CSB UE(A) initiates a voice session to IMS VoIP capable UE(B), then adds MSRP component;

· -
CSB UE(A) initiates an MSRP session to IMS VoIP capable UE (B), then adds voice component;

-
CSB UE(A) initiates a multi-component (voice + NRT) session to SIP/IMS VoIP only UE(B);

· -
CSB UE(A) initiates a voice session to SIP/IMS VoIP only UE(B), then adds MSRP component;

· -
CSB UE(A) initiates an MSRP session to SIP/IMS VoIP only UE(B), then adds voice component;

6
Architecture alternatives
Editor’s Note: This section will describe the considered alternatives
7
Conclusion and recommendations

Editor’s Note: This section will contain the conclusion, if any, of the study
Annex A:
Change history
Editor’s note: pre-approval change history to be removed when/if TR is approved.
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