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Foreword

This Technical Specification 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

This clause is optional. If it exists, it is always the second unnumbered clause.

1
Scope

This clause shall start on a new page.

The present document specifies the functional architecture and information flows of the Voice Call Continuity feature which provides the capability to transfer the path of a voice call between a 3GPP CS system (GSM/UMTS) and IMS, and vice versa.

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.

[<seq>]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

[1]
3GPP TS 22.228: " Service requirements for the Internet Protocol (IP) multimedia core network subsystem (IMS)".

[2]
3GPP TS 23.228: " IP Multimedia Subsystem (IMS)".

3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Subclause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

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

IP Multimedia Routing Number (IMRN): IMRN is an E.164 number that is used to route a CS call to the IM Subsystem. The Tel URI format of the IMRN is treated as a PSI within the IM Subsystem.
Domain Transfer: Transfer of the access leg of a voice call on a UE from CS domain to IMS and vice versa while maintaining active session(s).

Access Leg: This is the call control leg between the VCC UE and the CCCF. 

Remote Leg: This is the call control leg between the CCCF and the remote party from the VCC subscriber’s perspective. 

VCC UE: Is a VCC capable User Equipment with an active VCC subscription
3.2
Symbols

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

Symbol format

<symbol>
<Explanation>

3.3
Abbreviations

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

Abbreviation format

B2BUA
Back to Back User Agent

iFC
Initial Filter Criteria

3pcc
Third party call control

4
VCC Concepts

4.1
General

Voice Call Continuity is a home IMS application which provides capabilities to transfer voice services between CS domain and IMS. VCC provides functions for voice call originations, terminations and Domain Transfers across CS domain and IMS. 

VCC application is implemented in home IMS using a SIP AS. When using VCC capable terminal, VCC subscriber voice calls are anchored in home IMS to provide voice continuity  when transitioning between the CS domain and IMS. When using a VCC capable terminal, VCC subscriber’s voice originations and terminations established by using CS access are anchored at the VCC application in home IMS using standard CS domain techniques available for redirecting calls at call establishment. A 3pcc (third party call control) function is employed at the VCC application for  inter domain mobility through the use of Domain Transfers between CS domain and IMS with capability to transition multiple times in both directions. Domain Transfers may be enabled in one direction, that is, either in CS domain to IMS or IMS to CS domain direction, or both directions as per network configuration requirements.

4.2
Radio Environments

4.3
Domain Selection

For determining which domain shall be selected to terminate the voice call the domain selection function shall be able to use the following:

-
The state of the UE in the circuit switched domain. This state information shall include:  Detached, Attached.

-
The UE capability to support IMS Voice Services as described in TS 22.228 [1].

-
The state of the UE in the IMS domain.  The state information shall include:  Registered, Deregistered.

-
The capability of the IP-CAN to support VoIP. 

Editors note:  The use of the term VoIP and "IMS Voice Services" may change subject to a response to an LS to SA1

NOTE: It is FSS if further mechanisms are needed to improve handling of calls destined to a UE that is both registered to IMS and attached to CS for cases where a loss of coverage occurred, ant the UE is not reachable over CS or IMS.

4.4 Domain Transfer Procedures

When a VCC subscriber is active in one or more voice sessions using VCC capable terminals, voice continuity between CS domain and IMS is enabled by execution of Domain Transfers between CS domain and IMS. 

VCC subscriber calls are anchored at the VCC application in the home IMS upon session establishment to enable a 3pcc function at the VCC application for control of Domain Transfer procedures executed during the call. All initial and subsequent Domain Transfers associated with a VCC subscriber session(s) are initiated by the UE and executed and controlled by the VCC application in home IMS. 

Simultaneous registration is required for the initiation of the Domain Transfer procedure. Upon detection of conditions requiring a Domain Transfer, a registration is performed by the UE in the transferring-in domain if the user is not already registered; and a new call context is established by the UE toward the VCC application in home IMS to allocate signalling and bearer resources in the transferring-in domain and request transfer of user’s active session(s) from the transferring-out domain. The VCC application in the home IMS executes Domain Transfer; resources in the transferring-out domain are subsequently released.
The VCC application in the home IMS generates charging information for all Domain Transfers for VCC subscriber voice session(s) for the purpose of billing and charging.

The following Domain Transfer requirements are applied in both CS to IMS and IMS to CS directions:

· Initiation of the CS to IMS Domain Transfer procedure for an ongoing voice call may be based on radio condition; initiation of the IMS to CS Domain Transfer procedure for an ongoing voice call may be based on radio condition and IP connectivity quality to IMS.

· The subsequent Domain Transfer procedure shall be supported.

· It shall provide Domain Transfer for a roaming user when the user is moving between GSM/UMTS CS Domain and IMS.

· From the end user's perspective, the perceived service disruption should be minimized. Domain Transfer procedure latency should be minimized.

· Voice call quality should be maintained. The number of transcoding stages introduced by the architecture should be minimized.

· Consistent charging information across domains shall be provided when the Domain Transfer is performed, 

· It shall provide UE initiated Domain Transfer procedures.

4.5
Regulatory Aspects

Emergency calls should be maintained in the original domains, Domain Transfer shall be prohibited.

5
Architecture

5.1
General

Editor’s Note: General introduction to and summary of the architecture.

5.2
Reference Model

5.3
VCC Entities

5.4
Reference Points

6
Information Flows and Procedures

6.1
Registration

6.2
Origination

6.3
Termination

6.4
Domain Transfer

6.4.1
Domain Transfer Procedures

Domain Transfer procedures enable voice continuity between CS domain and IMS while maintaining one or more active voice sessions when using a VCC capable terminal. All Domain Transfer procedures associated with a VCC subscriber call including initial and subsequent transfers are executed and controlled in user’s home IMS network by the CCCF upon UE’s request.

6.4.1.1
Enablement of Domain Transfer procedures

Static anchoring techniques are employed to establish a 3pcc (3rd party call control) function for VCC subscriber voice calls using a VCC capable terminal at the CCCF upon session establishment. When invoked as part of originating or terminating iFC execution at the VCC subscriber’s S-CSCF, the CCCF inserts itself in the signalling path of VCC subscriber’s voice calls made using VCC capable terminal by employing a Routing B2BUA function. For an originating voice session, the CCCF terminates an Access Leg from the user and establishes a Remote Leg toward the remote end; for a terminating voice session, the CCCF terminates a Remote Leg from the remote end and establishes an Access Leg toward the user. The CCCF subsequently coordinates the call control signalling exchange between the Access Leg and the Remote Leg associated with a VCC subscriber voice call.

6.4.1.2 Execution of Domain Transfer procedures

Upon detection of conditions requiring Domain Transfer, the UE establishes an Access Leg with the CCCF via the transferring-in domain to request Domain Transfer to the transferring-in domain. The CCCF executes the Domain Transfer procedure by replacing the Access Leg currently communicating to the Remote Leg with the Access Leg established via the transferring-in domain.  The Access Leg established via the transferring-out domain is subsequently released. The switch of the Access leg from the transferring-out domain to the transferring-in domain does not impact the Remote Leg or the Applications anchored via the Remote Leg.

6.5
Supplementary services

7
Security

8
Charging

Annex A (informative): Call diversion techniques from CS to IMS

An incoming call for a subscriber with a service provided by the IMS (e.g., a VCC subscriber) may be routed either through the CS domain or IMS network. For a VCC subscriber using a VCC enabled terminal, voice, calls that are routed to the CS domain must be anchored at the CCCF in the IMS network prior to the routing of the call to the subscriber.  

Note: Requirements and preconditions for anchoring of CS calls for VCC subscriber in IMS are documented in Section 6.3 Terminations of this document.

A.1
Implementation options for call diversion from CS to the CCCF in IMS

Several techniques available in the current CS networks may be used to implement the call diversion from CS to IMS, as itemized below:

1
Use of CAMEL for call diversion to IMS

This option applies to configurations requiring handling of incoming calls at the GMSC function. Upon receipt of an incoming voice call, the GMSC queries the HSS for routing information via Send Routing Information (SRI) query. The user profile in the HSS is configured such that the HSS returns T-CSI including a gsmSCF address to the GMSC in response to the SRI query. When handling voice calls for a VCC subscriber using VCC capable terminal, the subsequent processing at the gsmSCF and the GMSC results in routing of the call to IMS using the IMRN. The call is routed to the CCCF according to standard IMS procedures. The IMRN is used to resolve the user’s public identity.

2
HSS directed call diversion to IMS

This option also applies to configurations requiring handling of incoming calls at the GMSC function.  Upon receipt of an incoming voice call, the GMSC queries the HSS for routing information via Send Routing Information (SRI) query. Based on non-standardized mechanism, the user profile in the HSS is configured such that the HSS returns an IP Multimedia Routing Number (IMRN) to the GMSC in response to the SRI query, when the call is directed to a VCC subscriber using a VCC capable terminal. The subsequent processing at the GMSC results in routing of the call to IMS using the IMRN. Two methods may be used to ensure correlation between the IMRN and the original called party.

a.
Cooperative allocation/deallocation:  In this method, the IMS is made aware of the assigned IMRN and when a call is received for that number, the original number is retrieved.  This method is similar to a VMSC managing roaming numbers.

b.
Algorithmic:  In this method, a known algorithm is used to derive the IMRN at the CS, and to deduce the original called number from the IMRN at the IMS. One method of performing such an algorithm could be e.g. use of a prefix.  In such a case, care is required in the network configuration to avoid looping for the case when the call is subsequently routed from the IMS to the CS domain for call termination.

3
Static diversion from GMSC with dedicated trunk groups

This option also applies to configurations requiring handling of incoming calls at the GMSC function.  Dedicated trunk groups may be used at the GMSC to divert CS terminations to the MGCF.

Note: The handling of calls other than voice calls needs to be taken in account if this solution is chosen.

4
Static diversion using LNP

This option may be used for routing of calls originating in PSTN networks to IMS. A local number portability database dip may be used to redirect VCC subscriber calls to the MGCF.

Note: The handling of calls other than voice calls needs to be taken in account if this solution is chosen.
5
Direct routing to IMS

Translations may be set up in the PSTN network to route the mobile subscriber calls to the MGCF when the call is received. This way the standard IMS routing technique in TS 23.228 [2] can be used.  

Note: The handling of calls other than voice calls needs to be taken in account if this solution is chosen.
Note: With some of the aforementioned options, care must be taken to avoid a circular loop which may result when used in conjunction with certain techniques applied to route the call from IMS to the terminating user via CS network.
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