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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

Development of the architecture for Voice Call Continuity has identified that supporting domain transfer of active mid-call services by implementing these services in both the CS domain and IMS is not a viable solution in the Release 7 timeframe. Therefore it has been proposed that an architecture is necessary that allows implementation of such services in IMS while also allowing control when the serving access network is in the CS domain. In addition to the VCC scenario, the increased deployment of VoIP capable access technologies will encourage further service development on IMS also increasing the importance of being able to access these services via CS domain access independently of the support of VCC.
1
Scope

This document contains the results of the feasibility study into the architectural requirements and alternatives for the delivery of consistent services to the user mainly via IMS centralized services regardless of the attached access type; e.g. CS domain access or IP-CAN. Considerations include overall requirements, architectural requirements, alternative architectures and evaluation of potential architectural solutions.
The study considers how to access IMS-based multimedia telephony services while still allowing innovative services. It includes investigation into call/session establishment via CS domain access and IP-CAN and for calls/sessions transferred across CS domain access and IP-CAN, including the interactions with domain selection. It provides consideration for the handling of the multiple medias that are enabled by the multimedia telephony communication service. The solution should be applicable for terminals with VCC capabilities and for non-VCC capable terminals.  Impact on legacy terminals with the same subscription (e.g.  SIM swapping) should be studied.

The second objective of the study is an investigation into the means to support and the need of the evolution of a network towards the IMS centralized services architecture. The assumption for this evolution is that some networks may not immediately migrate all services to the IMS centralized services architecture.  In addition, given that some calls may not be rerouted to IMS during the migratory period, the study shall also investigate how to ensure that equivalent services are implemented in IMS and CS.

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 TS 22.101: “Service principles”

[2]
3GPP TS 22.173: “IP Multimedia Core Network Subsystem (IMS) Multimedia Telephony Service and supplementary services”

[3]
3GPP TS 23.206: “Voice Call Continuity between CS and IMS”

[4]
3GPP TS 23.228: “IP Multimedia Subsystem (IMS)”
[5]
3GPP TS 24.173: “IMS Multimedia telephony service and supplementary services”
[6]
3GPP TS 23.229: “Internet Protocol (IP) multimedia call control protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP)”
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the [following] terms and definitions [given in ... and the following] apply.

ICS UE: The ICS UE is a User Equipment that is capable of receiving telephony services and other services offered by IMS while the voice bearer is established via CS.  An ICS UE can also be a UE which can access IMS via an IP-CAN that supports the full duplex speech component of the IMS multimedia telephony service, and follows the procedure defined in 3GPP TS 22.101 [1], 22.173 [2], 23.228 [4], 24.229 [6] and 24.173 [5].  An ICS UE is not necessarily capable of VCC.

Editors Note:
The definition of the “ICS UE” may require updating to account for non-call related signalling procedures (e.g. changing the call forward number).
Non-ICS UE: The non-ICS UE is a User Equipment that does not contain the new capabilities defined in this document. A non-ICS UE is not necessarily capable of VCC.
Parallel signalling channel: Provides a means to carry service control signalling when an ICS UE establishes voice sessions using CS bearers.

Editors Note:
The definition of the “Parallel signalling channel” may require updating to account for non-call related signalling procedures (e.g. changing the call forward number).
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 following abbreviations apply:

VCC
Voice Call Continuity 

4
Overall Requirements 

5
Architectural Requirements and Considerations 

5.1
Basic Assumptions

5.2
Architectural Requirements

5.2.1
Service consistency

The following requirements are defined to ensure service consistency:

-
It shall be possible to provide the services offered by the Telephony Application Server to the users who are accessing the network via the CS domain or via an IP-CAN.support MMTel full duplex speech service set as defined in 22.173 [2] & 24.173 [5]. 
-
Current definition of the MMTel multimedia telephony service definitions offered by the TAS as defined in 22.173 [2] and 24.173 [5] shall not be changed due to the centralization of services in IMS.
-
Home IMS network services shall be provided when using CS access (home and roaming);   however a reduced service offering may be provided subject to the constraints of the access network. 

-
Solution needs to work also over international transit networks.
Editors Note:
The capabilities of the international transit networks need to be identified.
-
It shall be possible to support Emergency Call and Priority Services (ETS) for IMS Centralized Services users. 

Editor’s note: Other services beside the one defined in TS 22.173 [2] is FFS.
5.2.2
Core network requirements

5.2.2.1
IMS Core Network
-
Impacts on IMS entities should be minimized. 

5.2.2.2
CS Core Network
-
Impacts on CS network elements should be minimized.
5.3
UE requirements

5.3.1
Support of Pre-Rel-08 non ICS Enhanced UEs
-
Pre-release 8 UEs (without IMS Centralized Services enhancements) should be supported.  When services are provided by the IMS, a reduced supplementary service set may be allowed.
Editor’s note: Impact of SIM swapping needs to be studied.
5.4
Service continuity requirements

-
The IMS Centralized Services solution is required to enable subscribers to have consistent service behaviour upon Domain Transfers between access networks, subject to the constraints of the device and access network. 

Editor’s note: multimedia and non-voice services require further consideration for seamless transparency.
5.4.1
Priority Service (ETS)
-
The IMS centralized services solution needs to support Domain Transfers of Priority Service.

Editor’s Note: It is for further study whether Priority Service can be provided from IMS domain when using CS access.

5.4.2
Supplementary services

-
The IMS centralized services solution needs to provide subscribers with a consistent supplementary service behaviour upon Domain Transfers (e.g. Call Forwarding, Communication Waiting, Call Hold, etc.).
5.5
Session Scenarios

5.5.1
Session Scenarios PS networks that support the full duplex speech component of the IMS multimedia telephony service
The solution shall support standard IMS session scenarios according to procedures specified in 22.101 [1], 22.173 [2], 23.228 [4], 24.229 [6] and 24.173 [5] when using PS networks that support the full duplex speech component of the IMS multimedia telephony service.
5.5.2
Session Scenarios for use of CS network to access IMS services

5.5.2.1
ICS UE using ICS parallel signalling capability to access IMS services

The solution shall support the following IMS session scenarios according to procedures specified in 22.101 [1], 22.173 [2], 23.228 [4], 24.229 [6] and 24.173 [5] when ICS UE accesses IMS services using ICS parallel signalling capability:

-
Basic voice service origination and terminating sessions.

-
Voice origination and termination service sessions with Line ID services (e.g. OIP, OIR, TIP, TIR) controlled in IMS.

-
Voice origination and termination service sessions with Communication Barring services controlled in IMS.

-
Voice termination service sessions with Communication Diversion services  controlled in IMS.

-
Voice origination and termination service sessions with mid-call services (e.g. Hold/Resume, Conferencing, CW, ECT) controlled in IMS.

The solution shall provide also generic capabilities to enable introduction of new bi-directional speech related IMS services via CS bearer without further standardisation. 

5.5.2.2
Additional Session Scenarios for ICS UE capable of VCC, when using ICS parallel signalling capability to access IMS services

In addition to session scenarios specified in the respective clause for ICS UEs, the solution shall support the following VCC session scenarios according to network procedures specified in 23.206 [3] when a ICS UE capable of VCC accesses IMS using ICS parallel signalling capability:

-
Domain Transfers of basic voice service sessions in both directions (networks that support the full duplex speech component of the IMS multimedia telephony service over IP-CAN and CS).

-
Domain Transfers of voice sessions with non mid call services in both directions (networks that support the full duplex speech component of the IMS multimedia telephony service over IP-CAN and CS).

-
Domain Transfers of voice sessions with mid call services in both directions (networks that support the full duplex speech component of the IMS multimedia telephony service over IP-CAN and CS).

Domain Transfers of Emergency sessions in both directions using the work being done in TR 23.826 VCC support for Emergency Calls as a basis.
5.5.2.3
Session Scenarios for non-ICS UEs

5.5.2.3.1
When using CS networks upgraded with ICS capability 
The solution shall support the following IMS session scenarios according to procedures specified in 22.101 [1], 22.173 [2], 23.228 [4], 24.229 [6] and 24.173 [5] when non-ICS UE accesses IMS services via GSM/UMTS CS network which has been upgraded with ICS capability:

-
Basic voice service origination and terminating sessions.

-
Voice origination and termination service sessions with Line ID services (e.g. OIP, OIR, TIP, TIR) controlled in IMS.

-
Voice origination and termination service sessions with Communication Barring services controlled in IMS.

-
Voice termination service sessions with Communication Diversion services controlled in IMS.

Voice origination and termination service sessions with mid-call services (Hold/Resume, Conferencing, CW, ECT) controlled in IMS.
5.5.2.3.2
When using CS networks not upgraded with ICS capability

The solution shall support the following IMS session scenarios according to procedures specified in 22.101 [1], 22.173 [2], 23.228 [4],, 24.229 [6] and 24.173 [5] when non-ICS UE accesses IMS services via GSM/UMTS CS network which has not been upgraded with ICS capability:

-
Basic voice service origination and terminating sessions.

-
Voice origination and termination service sessions with Communication Barring services controlled in IMS.

-
Voice termination service sessions with Communication Diversion services controlled in IMS.

Support of the following session scenarios may not be possible when non-ICS UE accesses IMS services via GSM/UMTS CS network not upgraded with ICS capability; these session scenarios may be supported with control of respective Supplementary Services in CS domain if necessary.

-
Voice origination and termination service sessions with Line ID services (OIP, OIR, TIP, TIR) controlled in IMS.

Voice origination and termination service sessions with mid-call services (Hold/Resume, Conferencing, CW, ECT) controlled in IMS.
5.5.2.3.3
Additional Session Scenarios for non-ICS UE capable of VCC

In addition to session scenarios specified in the respective clause for non-ICS UE, the solution shall support the following VCC session scenarios according to procedures specified in 23.206 [3] when a non-ICS UE capable of VCC accesses IMS services via GSM/UMTS CS network:

-
Domain Transfers of basic voice service sessions in both directions.

-
Domain Transfers of voice sessions with non mid call services in both directions.
6 Architecture Alternatives

Editor’s Note: This section will describe and evaluate detailed reference architectures, including network elements, interfaces and reference points, suitable to provide Centralized IMS Services 

6.1 Alternative 1

6.1.1
Architectural Details

6.1.2
Impact on IMS
6.1.3
Impact on CS Core Network
6.1.4
Impact on UE

6.2
Alternative 2

7
Conclusion
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