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5
Common procedures for CS-first and IMS-first scenarios
5.1
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-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.
5.2
Criteria for initiating capability exchange
An OPTIONS request should be sent from the UE to the remote UE in the following cases:
a)
when the UE is in a CS call with the remote UE; and 

-
requires information of the remote UE capabilities; and 
-
no radio environment information is received or the received radio environment information indicates that the remote UE and remote radio environment is capable of handling PS and CS domain simultaneously and the received MSIDN or MSISDN plus personal ME identifier is unknown to the UE.

· has received UE capability update indication  from remote UE during CS call setup. 
b)
when the UE is in an IM session with the remote UE, and requires information of the remote UE capabilities and the received INVITE request does not include the UE capability information; and 

-
the received public user identity or public user identity plus personal ME identifier is unknown to the UE.

NOTE 1:
For a CSI call where the CS call is established first, the OPTIONS request can only be sent when the PS domain is available. The PS domain can either be available already when the CS call is set-up or at a later instant due to changed radio condition. 
NOTE 2:
The method used by UE to determine when it is required to update the remote UE capabilities is implementation dependent.

c)
when the UE capabilities have been significantly upgraded; or

NOTE 3: 
A significant upgrade of UE capabilities is when an UE has been upgraded with e.g. video capability or supports a new service.

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

NOTE 4:
The OPTIONS request can be sent as a standalone transaction or as a part of a session.

Information specific to capability exchange with a CS-call already established is covered in subclause 7.3.1.2. Information specific to capability exchange with an IM session already established is covered in subclause 6.3.1.2.

5.3
Criteria for responding to a capability exchange request
The end-user or application shall give its approval for the UE capabilities to be included in response to a capability exchange request.

5.4
Exchange of radio environment information
A UE may send information about the current radio environment during CS Call set-up.

The information exchanged during the call establishment is valid for the duration of the CS call.

5.5
Storage of capabilities in the UE 

The terminal capabilities of other UEs are stored by the requesting UE. This stored information shall be valid until ISIM/USIM is removed or until an update of the terminal capabilities occurs according to subclause 5.2. Stored information shall not be deleted when the UE is switched off.

6
Combining a CS call with an existing IM session

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) 

An application server may be included for a CSI call. However, no specific CSI role is assigned to it.
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, 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 – IM session first scenario
When a CUA wants to exchange capabilities with the remote party, the CUA originating the OPTIONS request shall apply the procedure as specified in 3GPP TS 24.229 [5] with the following additions:

a)
The CUA shall in the Request URI:

-
include the URI received in the P-Asserted-Identity header from the remote CUA; 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 CUA.

NOTE 1:
The MSISDN can only be included as a tel URI if it is in international format.
NOTE 2:
If no SIP URI or tel URI in accordance with above is available the CUA cannot initiate the OPTIONS request.

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

-
preferably the MSISDN of an assumed registered tel URI of the CUA; or

-
an assumed registered SIP URI associated with the CUA.

c)
The CUA shall in the Accept-Contact header include feature tag(s) with the value(s) "+g.3gpp.cs-voice" or "+g.3gpp.cs-video" or both, marked as explicit.  

d)
The CUA may in the User-Agent header include the personal ME identifier. 
The CUA answering with a 200 (OK) response to the OPTIONS request shall apply the procedure as specified in 3GPP TS 24.229 [5] with the following additions: 
a)
The CUA shall in the Contact header include feature tag(s) with the value(s) "+g.3gpp.cs-voice",  "+g.3gpp.cs-video" or both.
b) 
The CUA may in the Server header include the personal ME identifier.

Upon the receipt of the 200 (OK) response the CUA acts in accordance with 3GPP TS 24.229 [5]. In addition, the CUA may locally update the UE capability information and the URIs associated with the remote CUA and the personal ME identity of the remote CUA. 
6.3.1.3
Session set-up – originating case

When the originating CUA wants to establish an IM session in combination with a CS call, the CUA shall apply the session initiation procedure specified in 3GPP TS 24.229 [5] with the following additions:
a)
The CUA shall in the Request-URI in the initial request either include:

1)
a tel URI  that is the MSISDN intended for CS call set up; or

2)
a SIP-URI associated with the remote user available in the CUA.

NOTE:
The MSISDN can only be included as a tel URI  if it is in the international format. 

b)
The CUA shall in the P-Preferred-Identity header in the initial request include an assumed registered tel URI  corresponding to the MSISDN of the CUA.

c)
The CUA shall in the Accept-Contact header in the initial request include feature tag(s) with the values "+g.3gpp.cs-voice", "+g.3gpp.cs-video" or both, marked as explicit. 
d)
 The CUA may in the User-Agent header include the personal ME identifier.

If the response includes a personal ME identifier and the combination of public user identity plus personal ME identifier of the terminating UE is known to the CUA, the CUA may indicate capability information of the terminating UE to the user via the MMI.
6.3.1.4
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]. The Contact header shall include feature tag(s) with the value(s) "+g.3gpp.cs-voice", "+g.3gpp.cs-video" or both in the response(s), in accordance with RFC 3840 [6]. The UE may include the personal ME identifier in the Server header in the responses.
If the request includes a personal ME identifier and the combination of public user identity plus personal ME identifier of the originating UE is known to the CUA, the CUA may indicate capability information of the originating UE to the user via the MMI.
6.3.1.5
CS call set-up – originating case

When the originating CUA wants 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:

a)
The CUA may include the radio environment information and the personal ME identifier and UE capability update indication in the user-user information (as defined in clause 9) in the SETUP Message. The handling of the user-user information element shall be in accordance with 3GPP TS 24.087 [9].

NOTE 1:
If the CUA does not support the user-to-user 1 supplementary service, in accordance with 3GPP TS 22.087 [8] the radio environment information, the personal ME identity, and the UE capability update indication: 
-
will not be sent to the remote CUA,
-
will be ignored if provided by the remote CUA.

b)
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 this is not possible, the MSISDN of the remote user stored in UE.
NOTE 2:
It is assumed that the CUA uses the COLP supplementary service, in accordance with 3GPP TS 22.081 [7] and UUS service 1, in accordance with 3GPP TS 22.087 [8]. The CLIR supplementary service in accordance with 3GPP TS 22.081 [7] is assumed to not be used by the CUA. 
If the connected number received in the CONNECT message differs from the MSISDN number used in the SETUP message, the actions to be taken by the CUA are implementation dependent.

6.3.1.6
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 feature tag(s) with the value(s)"+g.3gpp.cs-voice", "+g.3gpp.cs-video" or both.

-
If there are ongoing IM sessions, which were initiated with a request that included an Accept-Contact header with feature tag(s) with the values(s)"+g.3gpp.cs-voice, "+g.3gpp.cs-video" 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, personal ME identifier (as defined in clause 9) and UE capability update indication in the CONNECT message, in accordance with 3GPP TS 24.087 [9].

-
Otherwise, the CUA shall set up the call in accordance with subclause 7.3.1.6.

NOTE 1:
If the CUA does not support the user-to-user 1 supplementary service, in accordance with 3GPP TS 24.087 [8] the radio environment information and the personal ME identifier: 

-
will not be sent to the remote CUA,
-
will be ignored if provided by the remote CUA.

NOTE 2 
It is assumed that the CUA uses the CLIP supplementary service, in accordance with 3GPP TS 22.081 [7] and UUS service 1, in accordance with 3GPP TS22.087 [8] The COLR supplementary service in accordance with 3GPP TS 22.081 [7] is assumed to not be used by the CUA. 

NOTE 3:
If the CUA does not support the user-to-user 1 supplementary service, in accordance with 3GPP TS 22.087 [8] the radio environment information, the personal ME identifier and UE capability update indication will not be sent to the remote CUA.

6.3.1.7
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:

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

b)
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.

6.3.1.8
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].
6.3.1.9
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].

7 
Combining an IM session with an existing CS call

7.1
Introduction

7.2
Functional entities

7.2.1
User equipment

A UE shall implement the role of a CUA as specified in subclause 7.3.1.

7.2.2
Application server (AS) 

An application server may be included for a CSI call. However, no specific CSI role is assigned to it.
7.3
Roles

7.3.1
CSI user agent (CUA)

7.3.1.1
General

In addition to the procedures specified in subclause 7.3.1 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. 
7.3.1.2
Exchange of UE capability information – CS first scenario
When the CUA wants to exchange capabilities with the remote party, the CUA originating theOPTIONS request shall apply the procedure as specified in3GPP TS 24.229 [5] with the following additions: 
a)
The CUA shall in the Request URI include one of the following:

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

-
a tel URI  consisting of the Connected Number information element or the Calling Party BCD number received during establishment of the existing CS call, or the MSISDN used for the CS call set-up ( the Called Party BCD Number); or

· a SIP URI associated with the remote user stored in the CUA.

NOTE 1:
The MSISDN can only be included as a tel URI if it is in the international format.

NOTE 2:
If no SIP URI or tel URI in accordance with above is available the CUA cannot initiate the OPTIONS request.

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

-
the MSISDN of the CUA as an assumed registered tel URI; or

-
an assumed registered SIP URI associated with the CUA.

c)
The CUA shall in the Accept-Contact header include feature tag(s) with the values(s) "+g.3gpp.cs-voice", "+g.3gpp.cs-video" or both marked as explicit. 

d)
The CUA may in the User-Agent header include the personal ME identifier.
The CUA answering with a 200 (OK) response to the OPTIONS request shall apply the procedure as specified in 3GPP TS 24.229 [5] with the following additions: 
a)
The CUA shall in the Contact header include feature tag(s) with the values(s) "+g.3gpp.cs-voice", "+g.3gpp.cs-video" or both. 
b) 
The CUA may in the Server header include the personal ME identifier.

Upon the receipt of the 200 (OK) response, the CUA acts in accordance with 3GPP TS 24.229 [5]. In addition, the CUA may locally update the UE capability information for the remote user, the URIs associated with the remote CUA and the personal ME identifier of the remote CUA.

7.3.1.3
Session set-up – originating case

When the originating CUA wants to add an IM session to a CS call, it shall apply the call initiation procedure specified in 3GPP TS 24.229 [5] with the following additions:
a)
The CUA shall in the Request URI in the initial request either include:

1)
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

2)
a tel URI that either is:

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

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

b)
The CUA should in the P-Preferred Identity header in the initial request include an assumed registered tel URI corresponding to the MSISDN of the CUA.
c)
The CUA shall in the Accept-Contact header in the initial request include feature tag(s) with the value(s) “+g.3gpp.cs-voice”, a “+g.3gpp.cs-video” or both marked as explicit.
d) 
The Contact header shall include feature tag(s) with the value(s)  "+g.3gpp.cs-voice","+g.3gpp.cs-video" or both.
e)
The CUA may in the User-Agent header include the personal ME identifier.

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

7.3.1.4
Session set-up – terminating case

When the terminating CUA receives an initial request for an IM 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 in the INVITE request includes in a feature tag(s) with the value(s)"+g.3gpp.cs-voice", "+g.3gpp.cs-video" or both, 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.

Otherwise, the CUA shall not consider this a CSI call/session.

b)
 The Contact header shall include feature tag(s) with the value(s) "+g.3gpp.cs-voice", "+g.3gpp.cs-video" or both in the response(s), in accordance with RFC 3840 [6].
c)
The UE may include the personal ME identifier in the Server header in the responses. 
7.3.1.5
CS call set-up – originating case

When the originating CUA wants to set up a CS call in combination with an ongoing IM Session, the CUA shall set up the call in accordance with 3GPP TS 24.008 [4] with the following additions:

a)
The SETUP message may include the user-user information element, which can include the radio environment information and the personal ME identifier as specified in clause 4.2. The handling of the user-user information element shall be in accordance with 3GPP TS 24.087 [9].

If the CONNECT message includes a personal ME identifier and the combination of MSISDN plus personal ME identifier of the terminating UE is known to the CUA, the CUA may indicate capability information of the terminating UE to the user via the MMI.
NOTE 1:
If the CUA does not support the user-to-user 1 supplementary service, in accordance with 3GPP TS 24.087 [8] the radio environment information and the personal ME identity: 

-
will not be sent to the remote CUA,
-
will be ignored if provided by the remote CUA. 

NOTE 2:
It is assumed that the CUA uses COLP supplementary service, in accordance with 3GPP TS 22.081 [7] and UUS service 1, in accordance with 3GPP TS 22.087 [8] The CLIR supplementary service in accordance with 3GPP TS 22.081 [7] is assumed to not be used by the CUA.
7.3.1.6
CS call set-up – terminating case

When the terminating CUA receives a CS call:

a)
the CUA shall set up the call in accordance with 3GPP 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 clause 4.3. The handling of the user-user information element shall be in accordance with 3GPP TS 24.087 [9].

If the SETUP message includes a personal ME identifier and the combination of MSISDN plus personal ME identifier of the originating UE is known to the CUA, the CUA may indicate capability information of the originating UE to the user via the MMI.
NOTE 1:
If the CUA does not support the user-to-user 1 supplementary service, in accordance with 3GPP TS 24.087 [8] the radio environment information and the personal ME identity: 

-
 will not be sent to the remote CUA
-
will be ignored if provided by the remote CUA.
NOTE 2:
It is assumed that the CUA uses the CLIP supplementary service, in accordance with 3GPP TS 22.081 [7] and UUS service 1, in accordance with 3GPP TS 22.087 [8]. The COLR supplementary service in accordance with 3GPP TS 22.081 [7] is assumed to not be used by the CUA.

7.3.1.7
SDP exchange – UE capability information exchange

The CUA shall act in accordance with subclause 6.3.1.8.

7.3.1.8
SDP offer-answer – originating case

The CUA shall act in accordance with subclause 6.3.1.9.

7.3.1.9
SDP offer-answer – terminating case

The CUA shall act in accordance with subclause 6.3.1.10.

8
Interaction with supplementary services 
No protocol interactions for supplementary services are identified.

NOTE:
Service interactions are specified in 3GPP TS 23.279 [3].
Annex A (normative): 
Media feature tags defined within the current document

A.1
General

This subclause describes the media feature tag definitions that are applicable for the 3GPP IM CN Subsystem for the realisation of CSI. 

Editor’s note: The media feature tag values defined in this Annex need IANA registration.

A.2
Definition of "+g.3gpp.cs-voice"

Media feature-tag name: +g.3gpp.cs-voice.

ASN.1 Identifier: New assignment by IANA.

Summary of the media feature indicated by this tag: This feature-tag indicates that the device supports circuit switched voice when combining circuit switched calls and IM sessions.

Values appropriate for use with this feature-tag: Boolean.

The feature-tag is intended primarily for use in the following applications, protocols, services, or negotiation mechanisms: 

This feature-tag is most useful in a communications application, for describing the capabilities of a device, such as a phone or PDA.

Examples of typical use: Indicating that a mobile phone can support voice in a circuit switched environment within the context of combining a circuit switched voice call with an IM session.

Related standards or documents:

3GPP TS 24.279: "Combining Circuit Switched (CS) and IP Multimedia Subsystem (IMS) services, stage 3"

Security Considerations: Security considerations for this media feature-tag are discussed in subclause 11.1 of RFC 3840 [6]. 

A.3
Definition of "+g.3gpp.cs-video"

Media feature-tag name: +g.3gpp.cs-video.

ASN.1 Identifier: New assignment by IANA.

Summary of the media feature indicated by this tag: This feature-tag indicates that the device supports circuit switched video when combining circuit switched video calls and IM sessions.

Values appropriate for use with this feature-tag: Boolean.

The feature-tag is intended primarily for use in the following applications, protocols, services, or negotiation mechanisms: 

This feature-tag is most useful in a communications application, for describing the capabilities of a device, such as a phone or PDA.

Examples of typical use: Indicating that a mobile phone can support video in a circuit switched environment within the context of combining a circuit switched video call with an IM session.

Related standards or documents:

3GPP TS 24.279: "Combining Circuit Switched (CS) and IP Multimedia Subsystem (IMS) services, stage 3"

Security Considerations: Security considerations for this media feature-tag are discussed in subclause 11.1 of RFC 3840 [6]. 

Annex B (informative):
Example signalling flows for the combining of CS calls with IM sessions

B.1
Scope of signalling flows

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

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