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**** First Change ***
2
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**** Second Change ***
3
Definitions, symbols and abbreviations

3.1
Definitions 

For the purposes of the present document, the following terms and definitions are given in 3GPP TS 22.279 [2].

Combinational Service

Combinational call

Combinational Session

CSICS capable UE

For the purposes of the present document, the following terms and definitions are given in 3GPP TS 23.279 [3].
CSI session
Multimedia IMS session
CSI origination

CSI termination
IMS origination
IMS termination

For the purposes of the present document, the following terms and definitions given in 3GPP TR 21.905 [1] apply:

Universal Subscriber Identity Module (USIM)
User Equipment (UE)
For the purposes of the present document, the following terms and definitions given in 3GPP TS 33.203 [12] apply:

IM Subscriber Identity Module (ISIM)

IM Subscriber Identity Module (ISIM)

3.2
Abbreviations

For the purposes of the present document, the abbreviations defined in 3GPP TR 21.905 [1] and the following abbreviations apply:

CSICS
Circuit Switched IMS Combinational Service 

**** Third Change ***
5
Common procedures for CS-first and IMS-first scenarios

5.1
Registration of UE capabilities

The CUA shall include a feature tag in the Contact header of a REGISTER request, in accordance with RFC 3840 [6]. The feature-tags applicable for CSI are +g.3gpp.cs-voice, +g.3gpp.cs-video, or both values. These feature tags are further described in annex A.
**** Fourth Change ***
8 
CSI Interworking for IMS originating and CSI termination
8.1
Introduction
This subclause describes the detailed procedure for interworking between the UE of the IMS origination and the UE of CSI termination. 
8.2
Functional entities
8.2.1
User equipment

For the CSI interworking for IMS origination and CSI termination, a CUA shall implement the role of a ‘CUA for CSI termination’ as specified in subclause 8.3.1. 
For the CSI interworking for IMS origination and CSI termination, a UE, not a CUA, shall implement the role of an IMS UA as specified in subclause 8.3.2.
8.2.2
Application server (AS) 

An application server may implement the role of CSI AS in subclause 8.3.3.
8.2.3 MGCF 
TBD
Editor’s Note: If needed, a MGCF can perform the interworking of capability information. 

8.3
Roles
8.3.1
CSI user agent (CUA) for CSI termination
The ‘CUA for CSI termination’ shall perform the action as a CUA specified in subclasue 6.3.1 with the following additions:
· The ‘CUA for CSI termination’ shall set the Contact header to feature tag(s) with the value(s) “+g.3gpp.cs-voice”, “+g.3gpp.cs-vodeo” or both. This feature tag is to trigger the 3rd party registration towards the CSI AS by S-CSCF. 
Editor’s Note: The feature tag which is used to indicate the 3rd party registration towards the CSI AS is needed at the S-CSCF.
· The ‘CUA for CSI termination’ shall receive a call via the CS domain and shall receive non-voice media(s) via the IMS domain.
8.3.2
User agent for IMS origination(IMS UA)
The IMS UA shall perform the action as specified 3GPP TS 24.229[5] with the following addition:
- The IMS UA shall make use of the VoIP for the voice session.
8.3.3
CSI Application Server (AS)

8.3.3.1
General

The CSI AS is a control entity for the interworking between a CUA for CSI termination and an IMS UA. The CSI AS can be in a standalone AS or co-located in an existing AS. The CSI AS in charge of the interworking between a IMS UA and a CUA for CSI termination shall perform 3rd party call control for initiating and controlling IMS sessions.  
8.3.3.2
Triggering of CSI AS 
The CSI AS is accessed by iFC triggering at S-CSCF serving the CUA for CSI termination. The iFC shall includes the triggering points for CSI AS. 
NOTE. The triggering points for CSI AS in the initial Filter Criteria can be the existence of IMS communication service ID or can be the media parameters included in the received initial SIP request message. And the UE capability of voice media or non-voice media which is registered during the IMS registration can be also considered.
Editor’s Note: It’s FFS about whether the SIP INVITE without a voice media should forwarded towards the CSI AS or not.

8.3.3.3
Procedure for Capability exchange

TBD. 
8.3.3.4
Procedure for SIP REGISTER 
Upon receipt of a third-party REGISTER request, the CSI AS should send a 200 (OK) response for the REGISTER request to indicate that the presented public user identity is registered for the CSI termination.
8.3.3.5


Procedures for SIP INVITE
8.3.3.5.1



Initial INVITE 

When the CSI AS receives an INVITE for the served CUA for CSI termination request due to the iFC of the terminating user, i.e. The CUA for CSI termination, the CSI AS shall check the SDP media parameters of the received INVITE request.
1) If the SDP includes a voice media of ‘m=audio’, the CSI AS operates as an application server performing the 3rd party call control, as specified in subclause 5.7.5 of 3GPP TS 24.229[5] including the following:
a) The CSI AS sets the Request-URI and To header to a Tel-URI which is associated with the called party number of SIP-URI in the received INVITE request. 
b) The CSI AS adds the address of BGCF in the Route header to be located behind of the address of S-CSCF.
NOTE: If the original incoming SIP INVITE request includes the SIP-URI in the Request-URI and To header to represent the called party number, the CSI AS shall provide the mapping between SIP-URI and Tel-URI based on the registration information of the CUA for CSI termination. 
2) If the SDP includes media parameter(s) other than voice media of ‘m=audio’, the CSI AS may decide whether it operates as an application server performing the 3rd party call control or acts as a SIP proxy. This configuration may be configured in the CSI AS based on the any information in the received INVITE request or based on otherwise as like the operator policy. When the CSI AS acts as a B2BUA SIP AS for 3pcc, the CSI AS shall apply the procedure described in subclause 5.7.5 of 3GPP TS24.229 [5]. When the CSI AS acts as a SIP proxy, the CSI AS shall apply the procedure described in subclause 5.7.4 of 3GPP TS 24.229[5].
3) If the SDP includes both a voice media and non-voice media(s), the CSI AS shall split the media according to the type of media. In case of voice media, the CSI AS shall apply the procedure described in step a) of the above paragraph for the voice media. In case of non-voice media(s), the CSI AS shall apply the procedure described in step b) of the above paragraph.
8.3.3.5.2



Subsequent re-INVITE
When the CSI AS receives a re-INVITE with the same dialog identifier to the saved dialog identifier in the CSI AS for the served CUA request based on the Route header, the CSI AS shall perform the following procedure based on the states of the existing dialog. 
1) If the existing dialog includes the voice media without non-voice media, then the CSI AS shall check whether there are medias other than the voice media in the re-INVITE request or not. 
a) If there are non-voice media(s) with the voice media which is already activated in the existing dialog, the CSI AS acting as B2BUA SIP AS shall terminates the received re-INVITE request and initiates a new INVITE request to establish the non-voice session towards the CUA for CSI termination in the IM CN subsystem. The CSI AS shall follow the RFC 3264[14] for the other details. 
Editor’s Note: The multicall setup is not supported within this specification. Therefore, if the SDP includes the additional voice media having different attributes from the ongoing voice media, it shall be replied with 4XX response.

b) If the voice media which is activated in the existing dialog is updated by re-INVITE, the CSI AS acting as B2BUA SIP AS shall terminates the received re-INVITE request and initiates a re-INVITE request to update the ongoing CS call towards the CUA for CSI termination in the CS domain.
2) If the existing dialog includes the non-voice media without voice media, then the CSI AS shall check whether there are medias other than the non-voice media in the re-INVITE request or not. 

a) If there is a voice media with the non-voice media which is already activated in the existing dialog, the CSI AS acting as B2BUA SIP AS shall terminates the received re-INVITE request and initiates a new INVITE request to establish the voice session towards the CUA for CSI termination in the CS domain. The detail procedure for session modification is specified in the RFC 3264[14]. 

b) If the non-voice media which is activated in the existing dialog is updated by re-INVITE, the CSI AS acting as B2BUA SIP AS shall terminates the received re-INVITE request and initiates a re-INVITE request to update the ongoing IMS session towards the CUA for CSI termination in the IM CN subsystem.
3) If the existing dialog includes both medias of the voice media and the non-voice media, then the CSI AS shall check both whether there are updated media(s) and whether there are newly added non-voice media(s).

Editor’s Note: The multicall setup is not supported within this specification. Therefore, if the SDP includes the additional voice media having different attributes from the ongoing voice media, it shall be replied with 4XX response.

a) If there are any updated media, the CSI AS acting as B2BUA SIP AS shall terminates the received re-INVITE request and initiates a re-INVITE request to update the ongoing CS call / IMS session towards the CUA for CSI termination in the CS domain / IM CN subsystem. 
b) If there are newly added non-voice media, the CSI AS acting as B2BUA SIP AS shall terminates the receivesd re-INVITE request and initiates a re-INVITE request to add the new non-voice media(s) in the ongoing IMS session towards the CUA for CSI termination in IM CN subsystem. 
The CSI AS may receive the re-INVITE request to release the ongoing media(s). In this case, the corresponding media parameter initiating with ‘m=’ has the port number set to zero. The detail procedure for media deactivation is specified in the RFC 3264[14].     
8.3.3.6
Procedure for SIP Response
For the multimedia session request including the voice media and non-voice media by the IMS UA, the CSI AS shall perform the session splitting based on the type of media. 
When the CSI AS performs the session split, the CSI AS receives two responses. The one is the response related with the voice session setup/modification request towards the CUA for CSI termination in the CS domain. Another is the response related with the non-voice session setup/modification request towards the CUA for CSI termination in the IM CN subsystem. As the above case, if the CSI AS receives two response messages via two different domains (e.g CS domain and IM CN subsystem), the CSI AS shall perform the session combining. 
For the session combining, the CSI AS acting as B2BUA SIP AS shall terminate two response messages from the different two domains and then shall initates a SIP Response message towards the IMS UA. The SIP Response message generated by session combining shall include all requested media parameters by the IMS UA. 
NOTE: By the implementation option or the operator policy, the CSI AS may not wait both reponses from the CS domain and IM CN subsystem.  In that case, the CSI AS may send the response message with the first arrived response to the IMS UA process. Then, the CSI AS may send the re-INVITE based on the later arrived response towards the IMS UA to modify the pre-established session.
NOTE: By the implementation option or the operator policy, the CSI AS may wait for the pre-configured period (500ms ~ 1s ?) after receiving the first response. 
8.3.3.4 Procedure for SIP BYE
TBD. 
**** Fifth Change ***
9
Interaction with supplementary services 

No protocol interactions for supplementary services are identified.

NOTE:
Service interactions are specified in 3GPP TS 23.279 [3].
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