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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.

1
Scope

The present document provides the technical realisation for the combination of Circuit Switched calls and IM sessions when using them simultaneously between the same two users. 

The present document describes the use of CS and IMS services in combination, using the existing procedures that have been defined for CS and IMS. It includes the necessary function as Adding IMS session to an ongoing CS call., adding a CS call to an ongoing IMS session, supplementary services as they relate to CSICS and supporting capability exchange.

The present document is applicable to UE and Application Servers providing for the combination of Circuit Switched calls and IM sessions.

2
References

The following documents contain provisions that, 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: "3G Vocabulary".

[2]
3GPP TS 22.279: "Combined CS Calls and IMS Sessions".

[3]
3GPP TS 23.279: "Combining CS and IMS services".

[4]
3GPP TS 24.008: "Mobile radio interface Layer 3 specification Core network protocols".

[5]
3GPP TS 24.229: "IP multimedia call control protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP)".

[6]
RFC 3840: "Indicating User Agent Capabilities in the Session Initiation Protocol".

[7]
3GPP TS 22.081: "Line Identification; Service description - Stage 1".

[8]
3GPP TS 22.087: "User-to-User Signalling (UUS); Service description - Stage 1".

[9]
3GPPTS 24.087: "User-to-User Signalling (UUS) Supplementary Service - Stage 3".

3
Definitions, symbols and abbreviations

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

Combinational Service

Combinational call

Combinational Session

CSICS capable UE
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

4
Common Procedures for CS-first and IMS-first Scenarios

4.1
Registration of UE Capabilities

The CUA may include a feature tag in the Contact header of a REGISTER request, in accordance with RFC 3840 [6]. The feature-tag value shall be either +g.3gpp.cs-voice or +g.3gpp.cs-video and marked as explicit. The value shall be marked "TRUE".

Editor’s note: The value of the feature tags needs IANA registration.

4.2
UE Capability Exchange - Overview

According to TS 23.279, the terminal capabilities that shall be exchanged are:

a)
IMS Media types which can be supported as IMS media streams (i.e. media component definitions of IMS sessions).

b)
Media format parameters for supported IMS media types (codecs, media file formats etc.)

c)
MSISDN and preferred SIP URI for the UE sending the UE capability information

d)
Whether the terminal is capable combining an IMS session with either CS-Video telephony, CS-Voice, or both

e)
MMS version that is supported

f)
Support for other IMS based capabilities and/or services eg. PoC

The terminal capabilities of other UEs and users are stored by within the requesting UE. This stored information shall be valid until SIM/USIM is removed or until such a time as an update of the terminal capabilities occurs (following the criterion provided above).

4.3
Criteria for Initiating Capability Exchange

An OPTIONS request should be sent from the UE to the remote user in the following cases:
1)
when the UE has initiated a CS call with the remote user and requires information of the remote UE capabilities;

Note 1:
The method used by UE to determine when it is required to update the remote UE capabilities is implementation dependent.

2)
when the UE receives a CS call from the remote user and requires information of the remote UE capabilities;

Note 2:
The method used by UE to determine when it is required to update the remote UE capabilities is implementation dependent.

3)
when the UE capabilities has been significantly upgraded; or

Editor’s Note: The guidelines for when the UE capabilities should be considered significantly upgraded are FFS.

4)
when an UE receives an OPTIONS request from an remote UE and there is no ongoing (or recently finished ) capability exchange initiated from the remote UE.

Information specific to capability exchange with a CS-call already established is covered in subclause 6.3.1.3. Information specific to capability exchange with an IM session already established is covered in subclause 5.3.1.3.

4.4
Criteria for Responding to a Capability Exchange Request

The end-user or application shall give its approval for the UE capabilities to be sent in response to a capability exchange request.

4.5
Radio Environment Information

According to TS 23.279, a CSI terminal shall be able to send information about the current radio environment during CS Call setup.

The information is valid only for the duration of the CS Call.

The following information is exchanged:
-
that the radio environment the terminal is in currently supports simultaneous CS and PS services.

Editor’s Note: The dynamic updating of radio environment capabilities is FFS.

5
Combining a CS call with an existing IMS Session

5.1
Introduction

5.2
Functional Entities

5.2.1 User Equipment

A UE shall implement the role of a CUA as specified in subclause 5.3.1.

5.2.2
Application Server (AS) (OPTIONAL)

Editor’s Note: Whether an Application Server is required for CSI is FFS.

5.3
Roles

5.3.1
CSI User Agent (CUA)

5.3.1.1
General

In addition to the procedures specified in subclause 5.3.1 of this document, the CUA shall support:

-
the procedures specified in 3GPP TS 24.229 [5] appropriate to the functional entity in which the CUA is implemented

5.3.1.2
Exchange of UE Capability Information – IM Session First Scenario

The OPTIONS request shall be in accordance with TS 24.229 with the following clarifications:

a)
The Request URI shall:

-
include the URI received in the P-Asserted Id header from the remote user; or if that is not available:

-
include a tel URI corresponding to the MSISDN intended for the CS call set up; or

-
include a SIP URI associated with the remote user available in the UE.

Note 1:
If the MSIDN number intended for the CS call set up is not in the international format it shall be converted into the international format when used in the tel URI. The way to do the conversion is implementation dependent.

Note 2:
If no SIP URI or TEL URI in accordance with above is available the UE cannot initiate the OPTIONS request.

b)
The P-Preferred Identity header shall either include:

-
preferably the MSISDN of the UE as a Tel-URI; or-
SIP URI associated with the UE.

Note 3:
The UE can learn that the URI is registered by subscribing to the registration event.

c)
The Accept-Contact header may include a feature tag(s) with the value(s) +g.3gpp.cs-voice or +g.3gpp.cs-video marked as explicit.  The Accept-Contact header may also include both feature tags.

The 200 response to the OPTIONS request shall be in accordance with 3GPP TS 24.229 [5] with the following clarifications:

a)
the Contact header indicating  the supported capabilities of the UE as either CS Video capability, CS Voice capability or both capabilities.

Upon the receipt of the 200 response the UE acts in accordance with 3GPP TS 24.229 [5]. In addition, the UE may update the UE capability information for the remote user.

Editor’s Note: The impact of the multiple device scenario on the capability exchange mechanism is FFS

5.3.1.3
Session set-up – originating case

When the originating CUA wishes to establish an IM session in combination with a CS call, it shall use the call initiation procedure specified in 3GPP TS 24.229 [5].
The CUA shall:

-
Include the MSISDN as a Tel URI, or a SIP-URI available in the UE, intended for the CS call set-up in the Request-URI; and

NOTE: The MSISDN can only be included as a Tel-URI if it is received in international format.

-
Include the UEs MSISDN as a Tel-URI in the P-Preferred Identity header, and

-
Include either a +g.3gpp.cs-voice or a +g.3gpp.cs-video, or both feature tags in the Accept-Contact header in the initial request.  The feature tags shall be marked as explicit.
5.3.1.4
Session set-up – terminating case

When the terminating CUA receives an initial request, the terminating CUA shall apply the procedures as specified in 3GPP TS 24.229 [5].

5.3.1.5
CS call set-up – originating case

When the originating CUA wishes to add the CS part of a CSICS call, it shall set up the call in accordance with 3GPP TS 24.008 [4] with the following additions:

· the CUA shall include the radio capability information in the user-user information in the Set-up Message as defined in Annex A of this specification. The handling of the user-user information element shall be in accordance with 3GPP TS 24.087 [9].
· the CUA shall include in the called party BCD number either:

-
an E.164 number as included in the P-Asserted Identity header that was received during IM session establishment; or

-
if the E.164 is not available, the MSISDN of the remote user stored in UE.

NOTE 1:
It is assumed that the CSICS user has the COLP, in accordance with 3GPP TS 22.081 [7] and UUS service 1, in accordance with 3GPP TS 22.087 [8] activated.
NOTE 2:
The correlation between the CS call and the IM session is not possible if the originating UE has restricted the presentation of the calling party BCD number.

If the connected number received in the Connect Message differs from the MSISDN number used in the Set-Up Message, the actions to be taken by the UE are implementation dependent.

5.3.1.6
CS call set-up – terminating case

When the terminating CUA receives a CS call, the CUA shall check if there any ongoing IM sessions, which were initiated with a request that included an Accept-Contact header with either the +g.3gpp.cs-voice or +g.3gpp.cs-video feature tag, or both.

-
If there are ongoing IM sessions, which were initiated with a request that included an Accept-Contact header with either the +g.3gpp.cs-voice or the +g.3gpp.cs-video feature tag, or both and if the received Calling Party BCD number corresponds to an entry in the P-Asserted Identity header in an ongoing IM session, the CUA shall set up the call in accordance with 3GPP TS 24.008 [4]. The CUA may include the user-user information element with the radio environment information in the response message, in accordance with 3GPP TS 24.087 [9] as defined in Annex X of this specification.

-
Otherwise, the CUA shall set up the call in accordance with subclause 6.3.1.7 of this specification.
5.3.1.7
SDP exchange  – UE capability information exchange

The CUA shall act in accordance with 3GPP TS 24.229 [5] when the CUA exchanges its capabilities with the remote CUA.

The following information may be included:

-
IMS Media types which can be supported as IMS media streams (i.e. media component definitions of IMS sessions).

-
Media format parameters for supported IMS media types (codecs, media file formats etc.).

NOTE:
The media and codecs used for the CS call is not included in the SDP.

5.3.1.8
SDP offer answer – originating case

When a CUA wants to create a CSI communication, the CUA shall populate the SDP as specified in subclause 6.1 in 3GPP TS 24.229 [5].
5.3.1.9
SDP offer answer – terminating case

When a CUA wants to participate in a CSI communication, the CUA shall populate the SDP as specified in subclause 6.1 in 3GPP TS 24.229 [5].

5.3.2

Application Server (AS)

Editor’s Note: Whether an Application Server is required for CSI is FFS.
6 
Combining an IMS Session with an existing CS Call

6.1
Introduction

6.2
Functional Entities

6.2.1 User Equipment

A UE shall implement the role of a CUA as specified in subclause 6.3.1.

6.2.2
Application Server (AS) (OPTIONAL)

Editor’s Note: Whether an Application Server is required for CSI is FFS.

6.3
Roles

6.3.1 CSI User Agent (CUA)

6.3.1.1
General

In addition to the procedures specified in subclause 6.3.1 of this document, the CUA shall support:

- 
the procedures specified in 3GPP TS 24.229 [5] appropriate to the functional entity in which the CUA is implemented

6.3.1.2
Exchange of UE Capability Information – CS First Scenario

The OPTIONS request shall be in accordance with TS 24.229 with the following clarifications:

a)
The Request URI shall include one of the following:

-
the URI, as received in P-Asserted Identity header from the terminating CUA during the terminal capability information exchange procedure; or, if this is not available;

-
the connected number information element as a Tel-URI that was received during establishment of the existing CS call. If this is not available, the MSISDN used for the CS call set-up as a Tel-URI ( the used Called Party BCD Number); or

· the Calling Party BCD number information element as a Tel-URI, received during establishment of the existing CS call; or

· A SIP URI associated with the remote user stored in the UE.

If the number received in Connected number IE, Calling Party BCD number or the MSIDN number used for the CS call set up is not in the international format it shall be converted to the international format. The way to do the conversion is implementation dependent.

Note 1:
If no SIP URI or TEL URI in accordance with above is available the UE cannot initiate the OPTIONS request.

 b)
The P-Preferred Identity header shall either include:

-
the MSISDN of the UE as a Tel-URI; or

-
a SIP URI associated with the UE.

Note 2:
It is possible that these identities are not registered.

c)
The Accept-Contact header may include either a +g.3gpp.cs-voice or a  +g.3gpp.cs-video feature tag marked as explicit.  The Accept-Contact header may also include both feature tags.
The UE may also include a privacy value in the Privacy header.

The 200 response to the OPTIONS request shall be in accordance with 3GPP TS 24.229 [5] with the following clarifications:

a)
the Contact header indicating  the supported capabilities of the UE as either CS Video, CS Voice or both.

The UE may also include a privacy value in the Privacy header.

Upon the receipt of the 200 response, the UE acts in accordance with 3GPP TS 24.229 [5]. In addition, the UE may update the UE capability information for the remote user.

Editor’s Note: The impact of the multiple device scenario on the capability exchange mechanism is FFS

6.3.1.3
Session set-up – originating case

When the originating CUA wishes to add an IMS part of a CSICS call it shall use the call initiation procedure specified in 3GPP TS 24.229 [5] with the following clarifications:
1)
The Request URI in the initial request shall either include:

-
the URI, as received in P-Asserted ID header from the terminating CUA during the terminal capability information exchange procedure; or if this is not available

-
a Tel-URI;

-
derived from connected number information element, received during establishment of the existing CS call, and if this is not available derived from the MSISDN used for the CS call set-up( the used Called Party BCD Number); or

-
derived from the Calling Party BCD number information element, received during establishment of the existing CS call.

2)
The P-Preferred Identity Header in the initial request should include a Tel URI corresponding the MSISDN of the UE;

3)
The Accept-Contact header in the initial request shall include either a +g.3gpp.cs-voice or a +g.3gpp.cs-video feature tag marked as explicit; and
4) 
The CUA may add a privacy value in the Privacy header.

Note 1:
If privacy is indicated it is not possible to correlate the CS call and the IMS session.

6.3.1.4
Session set-up – terminating case

When the terminating CUA receives an initial request for an IMS session, the terminating CUA shall apply the procedures as specified in 3GPP TS 24.229 [5] with the following additions.

a)
If the Accept-Contact header includes in an entry either a +g.3gpp.cs-voice or a +g.3gpp.cs-video feature tag, the CUA shall check if one of the identities in the P-Asserted-Identity header matches the received Calling Party BCD number information element or Connected number information element received for an ongoing CS call. If there is a match, a CSICS call is established.

b)
If the Accept-Contact header does not include either a +g.3gpp.cs-voice or a +g.3gpp.cs-video feature tag, or the Accept-Contact header is  not included in request, the CUA shall not consider this a CSI call/session.

6.3.1.5
CS call set-up – originating case

When the originating CUA wishes to set up a CS call in combination with an ongoing IM Session, the CUA shall set up the call in accordance with TS 24.008 [4] with the following additions:
-
The set-up message shall include the user-user information element in the Connect message, which can include the radio environment information as defined in Annex X to this specification. The handling of the user-user information element shall be in accordance with 3GPP TS 24.087 [9].
NOTE 1:
It is assumed that the CSI end-user has the COLP, in accordance with 3GPP TS 22.081 [7] and UUS service 1, in accordance with 3GPP TS 22.087 [8], activated.
NOTE 2:
The correlation between the CS call and the IM session is not possible if the originating UE has restricted the presentation of the calling party BCD number.

6.3.1.6
CS call set-up – terminating case

When the terminating CUA receives a CS call as part of a CSI call/session:

-
the CUA shall set up the call in accordance with TS 24.008 [4] and may include the user to user information element in the Connect message with the radio environment information as defined in Annex X of this specification. The handling of the user-user information element shall be in accordance with 3GPP TS 24.087 [9].
NOTE 1:
A CSI call/session may not be possible if the called CUA has restricted the presentation of the connected number.

NOTE 2:
The CUA can perform the same actions as described in subclause 5.3.1.7.
6.3.1.7
SDP exchange – UE capability iformation exchange

The CUA shall act in accordance with subclause 5.3.1.8 of this document.

6.3.1.8
SDP offer-answer – originating case

The CUA shall act in accordance with subclause 5.3.1.9.

6.3.1.9
SDP offer-answer – terminating case

The CUA shall act in accordance with subclause 5.3.1.10.

5.3.2
Application Server (AS)

Editor’s Note: Whether an Application Server is required for CSI is FFS.
7
Interaction with Supplementary Services

Annex A (informative):
Example Signalling Flows for the Combining of CS Calls with IMS Sessions

A.1
Scope of signalling flows

This annex gives examples of signalling flows for the combination of CS calls with IMS Sessions within the IP Multimedia (IM) Core Network (CN) subsystem based on the Session Initiation Protocol (SIP).

These signalling flows provide detailed signalling flows, which expand on the overview information flows provided in 3GPP TS 23.279 [3].

Annex B (informative):
Proposed changes to 3GPP TS 24.008 [4]

Editor’s Note: This annex captures all possible generic changes to 3GPP TS 24.008 [4]. It will be deleted once the information captured here is moved to 3GPP TS 24.008 [4].

Annex C (informative):
Proposed changes to 3GPP TS 24.229 [5]

Editor’s Note: This annex captures all possible generic changes to 3GPP TS 24.229 [5]. It will be deleted once the information captured here is moved to 3GPP TS 24.229 [5]
Annex D (informative):
Change history
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