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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

As the packet switched radio networks capabilities evolve, they become more and more attractive media for carrying also real time speech traffic such as the traditional TS11 and TS12. In order to make the best use of such resources access from the deployed CN infrastructure and services should be possible. This will allow avoiding a major switch in the voice call control paradigm as well as retaining the currently provided functionalities such as the charging mechanisms (calling party pays), supplementary services provision and so on. As the circuit switched network will continue to be employed in the future, also handover needs to be taken into account. 

Give the proven track record of the current call control, this TR intends to investigate architectures suitable to support CS Domain Services over new types of accesses and manage the handover of calls from a traditional bearer to the new available ones. The study also aims to ensure that the user experience remains as consistent and as satisfactory as it is today.
1
Scope

The present document contains the results of the study of the architectural requirements of CS Domain Services over evolved PS access and concludes with a way forward. Considerations include overall requirements, architectural requirements, evaluation of potential architectural solutions and alternative architectures.

The objective is to describe an architecture that is capable of extending the ‘traditional’ MSC-Server based set of CS voice, supplementary and value-adding services and business principles (e.g. for roaming and interconnect) to the evolved PS access. The intention is also to give a CS handover-like user experience for voice calls when changing between evolved PS and legacy CS accesses. The architecture will however not be limited to the provision of speech services over evolved PS accesses; on the contrary, through the exploitation of the Combinational services, it will be possible to harness the capabilities of IMS to provide new, innovative services to the end user. Handover of the parallel PS session towards legacy 3GPP access will be considered as well, but may be limited by the capabilities of the legacy system and operator preferences.
Co-existence with IMS centric Single Radio VCC solutions shall be studied as well.
2
References

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

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 23.279: "Combining Circuit Switched (CS) and IP Multimedia Subsystem (IMS) services".

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

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

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
<ACRONYM>
<Explanation>

4
Requirements 
4.1       Overall requirements

Editor’s Note: This section will describe the overall requirements for CS Domain Services over evolved PS access.
· The set of CS domain voice, supplementary and value-adding services and business principles (e.g. for roaming and interconnect) shall be made available over the evolved PS access.

· The user experience for voice calls when changing between evolved PS and legacy CS accesses shall be comparable to that of CS handover.
· It shall be possible to combine CS and IP Multimedia Subsystem (IMS) services as specified in TS 23.279 [2] when they are both accessed over evolved PS access.
4.2       Architectural requirements

Editor’s Note: This section will describe the architectural requirements for CS Domain Services over evolved PS access. These requirements will be used as selection criteria for the solutions.
It shall be possible to access CS domain voice service over evolved PS access, i.e. EPS.

· Impact on the CS domain shall be minimized.

· Impact on GERAN, UTRAN and E-UTRAN should be avoided.

· Cost-affecting upgrades to the legacy CS radio access (e.g. DTM, PS HO, VoIP) should be avoided.

5
Architecture Alternatives

Editor’s Note: This section will describe and evaluate detailed reference architectures, including network elements, interfaces and reference points, suitable to provide CS Domain Services over evolved PS access.
5.1       Alternative 1

5.1.1

Reference architecture
Editor’s Note:
This section will describe the reference architecture, including network elements and reference points, suitable to provide CS Domain Services over evolved PS access and handover to legacy CS access with this alternative.

5.1.2

Procedures
Editor’s Note:
This section will describe the procedures suitable to provide CS Domain Services over evolved PS access and handover to legacy CS access with this alternative.

5.1.3

Co-existence with IMS based services

Editor’s Note:
This section will describe the co-existence with IMS based services, including SR VCC and ICS, when providing CS Domain Services over evolved PS access and handover to legacy CS access with this alternative.
5.1.4

Roaming aspects

Editor’s Note:
This section will describe the roaming aspects that need to be considered when providing CS Domain Services over evolved PS access and handover to legacy CS access with this alternative.
5.1.5

Security aspects
Editor’s Note:
This section will describe the security aspects that may need to be considered when providing CS Domain Services over evolved PS access and handover to legacy CS access with this alternative.

5.1.6

Charging aspects

Editor’s Note:
This section will describe the charging aspects that may need to be considered when providing CS Domain Services over evolved PS access and handover to legacy CS access with this alternative.

5.1.7

Legal requirements aspects

Editor’s Note:
This section will describe aspects of legal requirements e.g. legal intercept and emergency calls that need to be considered when providing CS Domain Services over evolved PS access and handover to legacy CS access with this alternative.

5.1.8

Assessment

Editor’s Note:
This section will discuss the impact on the baseline RAN, CN and terminal architecture and the pros and cons of this alternative.

5.2
Alternative 2

6
Conclusion
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