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Introduction

The I2 reference point was introduced in order to support ICS, allowing interworking of legacy CS signalling from a UE into SIP signalling towards the IM CN. The architecture is shown below (from 3GPP TS 23.292): -
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The definition of the I2 reference point is that it is based on the Mw reference point. As stated in 3GPP TS 23.292: -
The I2 reference point shall be used to route service control signalling between the MSC Server enhanced for ICS and the home IMS. The Mw reference point specified in TS 23.228 [2] together with ICS specific extensions shall be used over the I2 reference point.

Essentially the I2 reference point provides UNI functionality in this scenario.
However, the “I2” terminology has been used in other Technical Specifications whenever there is CS to IMS interworking. For example, in 3GPP TS 23.237, clause 6.3.2.1.7a describes PS – CS Single Radio mid-call service support. The call-flow shows signalling from the SCC AS to the MSC Server, conveying session state information (see figure below).
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The session state information is used by the MSC Server when determining whether there are held sessions to transfer.

The text in clause 6.3.2.1.7a states that it is required that the MSC Server supports the I2 reference point. It has come to our notice that this statement is causing confusion within and outside Alcatel-Lucent since this is being read as implying that the I2-mode ISC functionality is required. This however is not the case, and we believe that the specifications should make this clear.
In the case of the SRVCC mid-call functionality there is no requirement that the MSC Server is registered and so the MSC Server – IM CN interface is essentially acting as an NNI rather than a UNI and so should be defined differently.
Up to this point 3GPP have been too quiet on what it means to have a SIP interface on an MSC Server. For example, there is an assumption that MGCF functionality is part of this, but there are no specifications reflecting this.

One alternative could be to define two reference points, one for the NNI functionality and one for the UNI functionality, but we have chosen to combine both sets of functionality into I2 to provide a better definition of what the SIP interface on an MSC Server is comprised of . If the majority opinion in the group is to have two reference points (I2 and I6, for example) then we would be very happy to draft those changes instead.
Proposed changes
Below are example changes. Separate CR’s are provided with the full set of changes.
23.002

6a.7.27
Reference Point MSC Server - CSCF (I2 Reference Point)

The I2 reference point is used to route session control signalling between an MSC Server and the home IMS.
It may support the following cases: -

· An MSC Server enhanced for ICS, as defined in TS 23.292 [110]
· An MSC Server enhanced for SRVCC, as defined in TS 23.216 [xx]

· An MSC Server supporting the MSC Server assisted mid-call feature as defined in TS 23.237 [111]
For an MSC Server enhanced for ICS the I2 reference point supports the functionality of the Mw reference point specified in TS 23.228 [2] together with ICS specific extensions, as defined in TS 23.292 [110].

For an MSC Server enhanced for SRVCC the I2 reference point supports the functionality of the Mg/Mj reference points specified in TS 23.228 [2] together with SRVCC extensions as defined in TS 23.216 [xx].

For an MSC Server supporting the MSC Server assisted mid-call feature the I2 reference point supports the functionality of the Mg/Mj reference points specified in TS 23.228 [2] together with mid-call feature extensions, as defined in TS 23.237 [111].
23.237

5.2.2
Architecture when using ATCF enhancements

Figure 5.2.2-1 provides the reference architecture for SRVCC using the ATCF enhancements (non-emergency session). The figure only depicts the specific reference points for the ATCF. For other reference points of the general architecture, refer to the reference architecture in TS 23.292 [5], clause 5.2.


[image: image3.emf]U

E

ISC

MSC Server 

SCC AS 

ATCF*

Gm

CS Access

ATGW*

I/S-CSCF

Mw/Mx 

P-CSCF

*: Location of functionality 

depends on deployment and 

collocation scenario

Mw/

Mx 

Mw/I2**

**: Reference point dependent 

on MSC Server capability. 

 


Figure 5.2.2-1: IMS Service Centralization and Continuity Reference Architecture when using ATCF enhancements.

NOTE 1:
If neither the MSC Server assisted mid-call feature nor MSC Server enhanced for ICS is supported, the interface between MSC Server and ATCF is Mw.


…

6.3.2.1.1a
PS – CS Access Transfer: PS to CS – Dual Radio with Session State Information

Figure 6.3.2.1.1a-1 PS – CS Access Transfer: PS to CS – Dual Radio with Session State Information, provides an information flow for Access Transfer of an IMS session in PS to CS direction. The flow requires that the user has an active IMS originating or terminating session, together with at least one more IMS originating or terminating session (active and/or inactive), using PS media at the time of initiation of Access Transfer to CS and that the use of network capabilities to support MSC Server assisted mid-call feature during Access Transfer is supported by the UE and the network. It further requires that the MSC Server is enhanced to support the I2 reference point for the MSC Server assisted mid-call feature.
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Figure 6.3.2.1.1a-1: PS – CS Access Transfer: PS to CS – Dual Radio with Session State Information

1.
If the user is not attached to the CS domain at the time when the UE determines a need for Access Transfer to CS, the UE performs a CS Attach as specified in TS 23.292 [5], clause 7.2.1. It subsequently originates a session that uses CS media using the STN to establish an Access Leg via the CS access and requests Access Transfer of the IMS session to CS access using the procedures described in TS 23.292 [5], clause 7.3.2.

2.
The procedures specified in TS 23.292 [5], clause 7.3.2, are used by the MSC Server, which results in routing of the INVITE with the STN to the I/S CSCF. The MSC Server includes the GRUU into the Access Transfer request, which can be used for session (and UE) correlation.

NOTE 1:
The MSC Server enhanced for ICS obtains the GRUU during registration; the GRUU can be used for session (and UE) correlation.

NOTE 2:
The MSC Server has indicated its capability to support MSC Server assisted mid-call feature during Access Transfer in the registration.

3.
Standard procedures are used at I/S-CSCF for routing of the INVITE to the SCC AS.

4.
The SCC AS completes the establishment of the Access Leg via the CS access. The SCC AS is able to identify the correct anchored session using the GRUU for session identification. The SCC AS performs the Access Transfer of the recently added active session or, if there is no active session, the inactive session which was active most recently, with bi-directional speech for the UE by updating the Remote Leg with the connection information of the newly established Access Leg using the Remote Leg Update procedure as specified in clause 6.3.1.5. The SCC AS completes the session setup towards the UE according to procedures defined in TS 23.228 [4].

5.
The SCC AS provides Session State Information on the transferring-in leg. If there are more than two sessions with speech media before session transfer in the source Access Leg, the SCC AS performs the following:


If there are no active sessions, the SCC AS performs the following:

-
besides the inactive session already handled in step 4, releases all other remaining inactive sessions;

-
includes the information that the session is inactive in the transfer response sent to the MSC Server;

-
skips following handling of step 5, 6 and 7, directly goes to step 8 in the information flow.


If there are at least one active session, the SCC AS performs the following:

-
if there are two or more active speech sessions, selects the second-most recently active speech session, puts it on hold and releases all remaining active sessions;

-
selects the held session that has been most recently made inactive. Any other in-active sessions are released. 


the Session State Information of the selected inactive session is sent to the MSC Server.

NOTE 3:
The Session State Information of the selected inactive session can be provided as part of the SCC AS's response to the INVITE.

6.
The S-CSCF forwards the Session State Information to the MSC Server.

7.
If the MSC Server receives the Session State Information on more than one active or inactive speech sessions, it initiates Access Transfer towards the SCC AS for the additional session.

8.
The Source Access Leg (which is the Access Leg previously established over PS access) is released as specified in clause 6.3.1.6.

NOTE 4:
Steps 4 and 8 consist of a sequence of messages, some of which may occur in parallel.

After completion of this procedure, the UE uses procedures as defined in TS 24.008 [24] to perform service control.

…

6.3.2.1.4a
PS – CS Access Transfer: PS to CS – Single Radio with Session State Information

Figure 6.3.2.1.4a-1 PS-CS: PS to CS – Single Radio with Session State Information, provides an information flow for Access Transfer of media of an IMS session in PS to CS direction for Access Transfers within 3GPP access networks as specified in TS 23.216 [10].

The flow requires that the user has an active IMS originating or terminating session, together with at least one more IMS originating or terminating session (active and/or inactive), and that the use of network capabilities to support MSC Server assisted mid-call feature during Access Transfer is possible; procedures and capabilities specified in TS 23.216 [10], clause 6.2.1 are used for the switching of access networks at the transport layer. It further requires that the MSC Server is enhanced to support I2 reference point for the MSC Server assisted mid-call feature and for SRVCC support.

The flow is not applicable in case ICS UE capabilities can be used.

NOTE 1:
See TS 23.216 [10] for initiation of hand-over of only one voice PS bearer in EPC.

NOTE 2:
The UE capable of procedures as specified in TS 23.216 [10] does not need to support session and access transfer procedures as specified in clauses 6.3.2.1.1 and 6.3.2.3 to support PS to CS Access Transfer.
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Figure 6.3.2.1.4a-1: PS-CS: PS to CS – Single Radio with Session State Information

1.
Procedures specified in TS 23.216 [10], clause 6.2.2.1, result in an INVITE to be sent with an STN-SR indicating use of Single Radio VCC procedures for Access Transfer to CS access. If the user is not IMS registered by the MSC Server, the MSC Server enhanced for SRVCC includes the C-MSISDN as calling party number. If the user is registered in the IMS by the MSC Server, then the MSC Server includes the GRUU into the Access Transfer request. The MSC Server indicates its capability to support MSC Server assisted mid-call feature during Access Transfer.

2.
Standard procedures are used at S-CSCF for routing of the INVITE to the SCC AS.

3.
The SCC AS uses the STN-SR to determine that Access Transfer using Single Radio VCC is requested. The SCC AS may retrieve the C‑MSISDN from the HSS. The SCC AS identifies the correct anchored session and proceeds with the Access Transfer of the recently added active session or, if there is no active session, the inactive session which was active most recently, with bi-directional speech for the UE by updating the Remote Leg with the media description and other information using the Remote Leg Update procedure as specified in clause 6.3.1.5.

4.
The SCC AS provides Session State Information on the transferring-in leg. If there are more than two sessions with speech media before session transfer in the source Access Leg, the SCC AS performs the following:


If there are no active sessions, the SCC AS performs the following:

-
includes the information that the session is inactive in the transfer response sent to the MSC Server;

-
besides the inactive session already handled in step 3, releases all other remaining inactive sessions;

-
skips following handling of step 4, 5 and 6 in the information flow.


If there are at least one active session, the SCC AS performs the following:

-
if there are two or more active sessions, selects the second-most recently active speech session, puts it on hold and releases all remaining active sessions;

-
selects the held session that has been most recently made inactive. Any other inactive sessions are released;

-
the Session State Information of the selected inactive session is sent to the MSC Server.

NOTE 3:
The Session State Information of the selected inactive session can be provided as part of the SCC AS response to the INVITE sent in step 1.

5.
The S-CSCF forwards the Session State Information to the MSC Server.

6.
If the MSC Server receives the Session State Information of more than one active or inactive speech sessions, it initiates Access Transfer towards SCC AS for the additional session.

NOTE 4:
The SCC AS uses the C-MSISDN or GRUU to correlate the Access Transfer request, and additionally the Session State Information to select the correct session.

7a.
If the Gm reference point is retained after PS handover procedure completion for non-voice media flows, then:

7a-1.
The UE sends a Re-INVITE via the PS access to update the remaining non-voice media flow associated with the recently added active session.

7a-2.
Standard procedures are used at S-CSCF for routing of the INVITE to the SCC AS.

7a-3.
The SCC AS processes the Re-INVITE and updates the Remote Leg if needed.

7b.
If the Gm reference point is not retained after PS handover procedure completion, or if there was no other non-voice media in the IMS session than the voice that was transferred to the target access, then the Source Access Leg is released as specified in clause 6.3.1.6.

NOTE 5:
Some or all of the steps between steps 3 and 4b consist of a sequence of messages, some of which may occur in parallel.

If the UE is not IMS registered by the MSC Server enhanced for ICS, the MSC Server performs IMS registration after the transfer of all sessions is completed successfully i.e. after step 6. Registration is performed only if the ICS flag is received via the Sv reference point as specified in TS 23.216 [10] or as determined to by the procedure specified in clause 7.2.1.1 in TS 23.292 [5].

After completion of this procedure, the UE uses procedures as defined in TS 24.008 [24] to perform service control.

…

6.3.2.1.4c
PS - CS Access Transfer: PS to CS - Single Radio, incoming call in alerting phase

Figure 6.3.2.1.4c-1 PS-CS: PS to CS - Single Radio, incoming call in alerting phase, provides an information flow for Access Transfer of media of an IMS session in PS to CS direction for Access Transfers as specified in TS 23.216 [10].

The flow requires that the user is active in a terminating IMS session and that the SIP session is in alerting state there is no other ongoing session and the UE has not responded over the access leg; procedures and capabilities specified in TS 23.216 [10], clause 6.2.1 are used for the switching of access networks at the transport layer. It further requires that the MSC Server supports I2 reference point for the MSC Server assisted mid-call feature.
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Figure 6.3.2.1.4c-1: PS-CS: PS to CS - Single Radio, incoming call in alerting phase

1-4.
Standard procedures are used to initiate a SIP session towards the UE. The UE is alerting the user for the incoming voice session.

5.
Procedures specified in TS 23.216 [10], clause 6.2.2.1 result in an INVITE to be sent with an STN-SR indicating use of Single Radio VCC procedures for Access Transfer to CS access. If the user is not IMS registered by the MSC Server, the MSC Server enhanced for SRVCC includes the C-MSISDN as calling party number. If the user is registered in the IMS by the MSC Server, then the MSC Server includes the Instance ID into the session transfer request. The MSC Server indicates its capability to support mid-call services during session transfer.

6.
Standard procedures are used at S-CSCF for routeing of the INVITE to the SCC AS.

7.
The SCC AS uses the STN-SR to determine that Access Transfer using Single Radio VCC is requested. The SCC AS may retrieve the C-MSISDN from the HSS. The SCC AS uses the C MSISDN to identify the correct anchored session. The SCC AS proceeds with the Access Transfer of the recently added active session with bi-directional speech for the UE by updating the Remote Leg with the media description and other information using the Remote Leg Update procedure as specified in clause 6.3.1.5.

NOTE 1:
It is assumed the initial SDP negotiation has been completed prior to triggering the SRVCC, thus the SCC AS can update the remote leg.

8.
The SCC AS provides Session State Information on the incoming speech call in alerting state.

Editor's Note:
Solution for the scenario where the SCC AS receives the answer from the UE over the source access leg when the SCC AS has already responded with the alerting state information to MSC server will be resolved in stage 3.

9.
The S-CSCF forwards the Session State Information to the MSC Server.

10.
The MSC moves to the corresponding CS call state, e.g. Call Received in TS 24.008 [24].

NOTE 2:
In call received state the MSC does not generate an in-band ring tone to the calling party.

10b.
In parallel to step 10, the UE has received the HO command as described in TS 23.216 [10]. The UE determines the local call state in the SIP session, and creates the corresponding CS call state, e.g. Call Received in TS 24.008 [24]. The UE continues to alert the user for incoming call.

11.
The user answers to the call.

11a.
UE moves to Active state.

12.
The UE uses the standard procedure to send the CS connect message to MSC as e.g. described in TS 24.008 [24].

NOTE 3:
Solution for possible race conditions (e.g. MSC server receives the CS connect before the SCC AS responds) will be defined in Stage 3.

12b.
The MSC moves to Active state.

13.
The MSC notifies the SCC AS the user has answered the call.

14.
Standard procedures are used at S-CSCF for routeing of the notification to the SCC AS.

15.
The SCC AS creates the corresponding SIP request to the remote end, updates the remote leg.

6.3.2.1.4d
PS - CS Access Transfer: PS to CS - Single Radio, outgoing call in alerting phase

Figure 6.3.2.1.4d-1 PS-CS: PS to CS - Single Radio, outgoing call in alerting phase, provides an information flow for Access Transfer of media of an IMS session in PS to CS direction for Access Transfers as specified in TS 23.216 [10].

The flow requires that the user is active in an outgoing IMS session and that the SIP session is in alerting state and there is no other ongoing session; procedures and capabilities specified in TS 23.216 [10], clause 6.2.1 are used for the switching of access networks at the transport layer. It further requires that the MSC Server supports I2 reference point for the MSC Server assisted mid-call feature.
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Figure 6.3.2.1.4d-1: PS-CS: PS to CS – Single Radio, outgoing call in alerting phase

1-4.
Standard procedures are used to initiate a SIP session from the UE towards the remote end. The remote end is alerting the user for the incoming voice session.

5.
Procedures specified in TS 23.216 [10], clause 6.2.2.1 result in an INVITE to be sent with an STN-SR indicating use of Single Radio VCC procedures for Access Transfer to CS access. If the user is not IMS registered by the MSC Server, the MSC Server enhanced for SRVCC includes the C-MSISDN as calling party number. If the user is registered in the IMS by the MSC Server, then the MSC Server includes the GRUU into the session transfer request. The MSC Server indicates its capability to support mid-call services during session transfer.

6.
Standard procedures are used at S-CSCF for routeing of the INVITE to the SCC AS.

7.
The SCC AS uses the STN-SR to determine that Access Transfer using Single Radio VCC is requested. The SCC AS may retrieve the C-MSISDN from the HSS. The SCC AS identifies the correct anchored session. The SCC AS proceeds with the Access Transfer of the recently added active session with bi-directional speech for the UE by updating the Remote Leg with the media description and other information using the Remote Leg Update procedure as specified in clause 6.3.1.5.

NOTE 1:
It is assumed the initial SDP negotiation has been completed prior to triggering the SRVCC, thus the SCC AS can update the remote leg.

NOTE 2:
The SCC AS uses the C-MSISDN or GRUU to correlate the Access Transfer request.

8.
The SCC AS provides Session State Information on the outgoing speech call in alerting state.

9.
The S-CSCF forwards the Session State Information to the MSC Server.

10.
The MSC moves to the corresponding CS call state, e.g. Call Delivered in TS 24.008 [24].

10b.
In parallel to step 10, the UE has received the HO command as described in TS 23.216 [10]. The UE determines the local call state in the SIP session, and creates the corresponding CS call state, e.g. Call Delivered in TS 24.008 [24]. The UE ensures that the same ring back tone is played to the end user.

11.
The remote end answers to the call.

12.
The SCC AS notifies the MSC the remote end has answered the call.

13.
Standard procedures are used at S-CSCF for routeing of the notification to the MSC.

14.
The MSC uses the standard procedure to send the CS connect message to UE as e.g. described in TS 24.008 [24].

15. The MSC moves to Active state.

16.
The UE moves to Active state.

…
6.3.2.1.6
PS – CS Access Transfer: PS to CS – Dual Radio, mid-call service with an active speech and video session

Figure 6.3.2.1.6-1 PS to CS with one active speech and video session, using SCUDIF, provides an information flow for Access Transfer of multiple IMS sessions in PS to CS direction. The flow requires that the user is active in an IMS originating or terminating speech and video session using PS media at the time of initiation of Access Transfer to CS and that the use of network capabilities to support mid-call services during session transfer is possible. It further requires that the MSC Server supports I2 reference point for the MSC Server assisted mid-call feature. It also requires that SCUDIF feature is supported by the UE and the CS network.
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Figure 6.3.2.1.6-1: PS to CS with one active speech and video session, using SCUDIF

1.
Standard procedure as specified in clause 6.3.2.1.5 PS – CS Access Transfer for voice and video is used for transferring the active speech and video session. The UE indicates SCUDIF support and provides two bearer capabilities (voice and multimedia) with multimedia preferred when initiating the transfer. Also, the SCC AS provides session state information on the inactive voice session including needed STI on the transferring-in leg to the MSC Server.

2.
The MSC Server enhanced for ICS initiates session transfer towards SCC AS for the additional inactive voice session on behalf the UE.

3.
The Source Access Leg associated with the inactive voice session is released as specified in clause 6.3.1.6.

Subsequently, the UE can switch between the speech and video session and the voice session with different bearer capabilities activated using SCUDIF feature as specified in TS 23.292 [5].

If SCUDIF is not supported, the transfer can be performed as Figure 6.3.2.1.6-1 with the differences that in step 1 the UE initiates Access Transfer not using SCUDIF, and after the transfer video channel is closed via H.245 negotiation if the voice session is to be activated.

6.3.2.1.7
PS – CS Access Transfer: PS to CS – Dual Radio, mid-call service with one inactive speech and video session

Figure 6.3.2.1.7-1 PS to CS with one inactive speech and video session, using SCUDIF, provides an information flow for Access Transfer of multiple IMS sessions in PS to CS direction. The flow requires that the user is inactive in an IMS originating or terminating speech and video session using PS media at the time of initiation of Access Transfer to CS and that the use of network capabilities to support mid-call services during session transfer is possible. It further requires that the MSC Server supports I2 reference point for the MSC Server assisted mid-call feature. It also requires that SCUDIF feature is supported by the UE and the CS network.
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Figure 6.3.2.1.7-1: PS to CS with one inactive speech and video session, using SCUDIF

1.
Standard procedure as specified in clause 6.3.2.1.1 PS – CS Access Transfer: PS to CS is used for transferring the active voice session. The UE indicates SCUDIF support and provides two bearer capabilities (voice and multimedia) with voice preferred when initiating the transfer. Also, the SCC AS provides session state information on the inactive speech and video session including needed STI on the transferring-in leg to the MSC Server.

2.
The MSC Server enhanced for ICS initiates session transfer towards SCC AS for the additional inactive speech and video session on behalf the UE.

3.
The Source Access Leg associated with the inactive speech and video session is released as specified in clause 6.3.1.6.

Subsequently, the UE can switch between the speech and video session and the voice session with different bearer capabilities activated using SCUDIF feature as specified in TS 23.292 [5].

If SCUDIF is not supported, the transfer can be performed as Figure 6.3.2.1.7-1 with the differences that in step 1 the UE initiates Access Transfer not using SCUDIF, and after the transfer redial mechanism can be used to switch between the speech and video call and the voice call as specified in TS 23.292 [5].

6.3.2.1.7a
PS - CS Access Transfer: PS to CS - Single Radio, mid-call service with an incoming waiting call in alerting phase

Figure 6.3.2.1.7a-1 provides an information flow for Access Transfer of media of an IMS session in PS to CS direction for Access Transfers as specified in TS 23.216 [10].

The flow requires that the user is active in an IMS originating or terminating session and an incoming waiting call is indicated to the user and that an incoming call is in call waiting state; procedures and capabilities specified in TS 23.216 [10], clause 6.2.1 are used for the switching of access networks at the transport layer. It further requires that the MSC Server supports I2 reference point for the MSC Server assisted mid-call feature and for SRVCC support.
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Figure 6.3.2.1.7a-1: PS-CS: PS to CS - Single Radio, mid-call service with an incoming waiting call in alerting phase

1-4.
Standard procedures are used to initiate a SIP session towards the UE, which has already an ongoing session. The UE is notifying the user for the incoming waiting session.

5.
Procedures specified in TS 23.216 [10], clause 6.2.2.1 result in an INVITE to be sent with an STN-SR indicating use of Single Radio VCC procedures for Access Transfer to CS access. If the user is not IMS registered by the MSC Server, the MSC Server enhanced for SRVCC includes the C-MSISDN as calling party number. If the user is registered in the IMS by the MSC Server, then the MSC Server includes the GRUU into the session transfer request. The MSC Server indicates its capability to support mid-call services during session transfer.

6.
Standard procedures are used at S-CSCF for routeing of the INVITE to the SCC AS.

7.
The SCC AS uses the STN-SR to determine that Access Transfer using Single Radio VCC is requested. The SCC AS may retrieve the C-MSISDN from the HSS. The SCC AS identifies the correct anchored session. The SCC AS proceeds with the Access Transfer of the recently added active session with bi-directional speech for the UE by updating the Remote Leg with the media description and other information using the Remote Leg Update procedure as specified in clause 6.3.1.5.

NOTE 1:
It is assumed the initial SDP negotiation has been completed prior to triggering the SRVCC, thus the SCC AS can update the remote leg.

NOTE 2:
The SCC AS uses the C-MSISDN or GRUU to correlate the Access Transfer request.

8.
The SCC AS provides session state information on the incoming waiting call in alerting state.

9.
The S-CSCF forwards the session state information to the MSC Server.

10.
The MSC Server receives the Session State Information which indicates one active and one session in alerting state. The MSC Server initiates Access Transfer towards SCC AS for the alerting session.

NOTE 3:
The SCC AS uses the C-MSISDN or Instance ID to correlate the Access Transfer request, and additionally the Session State Information to select the correct session.

11.
The MSC moves to the corresponding CS call state for the alerting session, e.g. Call Received in TS 24.008 [24].

NOTE 4:
In call received state the MSC does not generate an in-band ring tone to the calling party.

11b.
In parallel to step 11, the UE has received the HO command as described in TS 23.216 [10]. The UE determines the local call states in the SIP sessions, and creates the corresponding CS call states. The UE continues to indicate the user about for the incoming waiting call.

12.
The user answers the waiting call and the UE locally swaps the active call with the waiting call.

12b.
UE has one active and one held call.

13.
The UE uses the standard procedure to send the CS set call hold for the previously active call to MSC. The UE uses the standard procedure to send the CS connect message for the alerting call to MSC as e.g. described in TS 24.008 [24].

NOTE 5:
Solution for possible race conditions (e.g. MSC server receives the CS set call hold before the SCC AS responds) will be defined in Stage 3.

13b.
The MSC has one active and one held call for the UE.

14.
The MSC notifies the SCC AS the user has swapped the two sessions, i.e. the user has answered the previously alerting call, and put the previously active call on hold.

15.
Standard procedures are used at S-CSCF for routeing of the notification to the SCC AS.

16.
The SCC AS creates the corresponding SIP request to the remote end and updates the remote leg.

6.3.2.1.7b
PS - CS Access Transfer: PS to CS - Single Radio, mid-call service with an outgoing call in alerting phase

Figure 6.3.2.1.7b-1 provides an information flow for Access Transfer of media of an IMS session in PS to CS direction for Access Transfers as specified in TS 23.216 [10].

The flow requires that the user has a held IMS originating or terminating session and an outgoing IMS session which is in alerting state; procedures and capabilities specified in TS 23.216 [10], clause 6.2.1 are used for the switching of access networks at the transport layer. It further requires that the MSC Server supports I2 reference point for the MSC Server assisted mid-call feature and for SRVCC support.
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Figure 6.3.2.1.7b-1: PS-CS: PS to CS - Single Radio, mid-call service with an outgoing call in alerting phase

1-4.
Standard procedures are used to initiate a SIP session from the UE, which has already an IMS session (held). The remote end is alerting the user for the incoming voice session.

5.
Procedures specified in TS 23.216 [10], clause 6.2.2.1 result in an INVITE to be sent with an STN-SR indicating use of Single Radio VCC procedures for Access Transfer to CS access. If the user is not IMS registered by the MSC Server, the MSC Server enhanced for SRVCC includes the C-MSISDN as calling party number. If the user is registered in the IMS by the MSC Server, then the MSC Server includes the GRUU into the session transfer request. The MSC Server indicates its capability to support mid-call services during session transfer.

6.
Standard procedures are used at S-CSCF for routeing of the INVITE to the SCC AS.

7.
The SCC AS uses the STN-SR to determine that Access Transfer using Single Radio VCC is requested. The SCC AS may retrieve the C-MSISDN from the HSS. The SCC AS identifies the correct anchored session. The SCC AS proceeds with the Access Transfer of the outgoing alerting session for the UE by updating the Remote Leg with the media description and other information using the Remote Leg Update procedure as specified in clause 6.3.1.5, and put other IMS session on held if there are other active session on the UE.

NOTE 1:
It is assumed the initial SDP negotiation has been completed prior to triggering the SRVCC, thus the SCC AS can update the remote leg.

NOTE 2:
The SCC AS uses the C-MSISDN or GRUU to correlate the Access Transfer request.

8.
The SCC AS provides Session State Information that the outgoing speech call in alerting state and other session information as specified in clause 6.3.2.1.4a.

9.
The S-CSCF forwards the Session State Information to the MSC Server.

10.
The MSC Server receives the Session State Information which indicates one held session and one session in alerting state. The MSC Server initiates Access Transfer towards SCC AS for the held session.

NOTE 3: The SCC AS uses the C-MSISDN or Instance ID to correlate the Access Transfer request, and additionally the Session State Information to select the correct session.

11.
The MSC moves to the corresponding CS call state, e.g. Call Delivered in TS 24.008 [24].

11b.
In parallel to step 11, the UE has received the HO command as described in TS 23.216 [10]. The UE determines the local call state in the SIP session, and creates the corresponding CS call state, e.g. Call Delivered in TS 24.008 [24]. The UE ensures that the same ring back tone is played to the end user.

12.
The remote end answers to the call.

13.
The SCC AS notifies the MSC the remote end has answered the call.

14.
Standard procedures are used at S-CSCF for routeing of the notification to the MSC.

15.
The MSC uses the standard procedure to send the CS connect message to UE as e.g. described in TS 24.008 [24].

16.
The MSC has one active and one held call for the UE.

17.
The UE has one active and one held call.

23.292

5.4.2
Reference Point MSC Server – CSCF (I2)

The I2 reference point shall be used to route service control signalling between the MSC Server enhanced for ICS and the home IMS. The Mw reference point specified in TS 23.228 [2] shall be used, together with ICS specific extensions.
…

1.1 7.2.1
IMS registration via CS access

1.1.1 7.2.1.1
Overview

The UE may register (attach) in the CS domain whenever in CS coverage. The existing mobility management mechanisms are used in the UE and the CS network.

After performing a successful Location Area Update procedure to the UE, the MSC Server receives subscriber data from the HSS/HLR. This subscriber data may include an optional flag.

An MSC Server that is enhanced for ICS shall perform the following:

-
If the flag is received and is supported by the MSC Server, then the MSC Server shall analyse the value of the flag as follows:

-
If the flag is set to true, the MSC Server shall attempt the IMS registration using the I2 reference point.

-
If the flag is set to false, the MSC Server shall not attempt the IMS registration.

-
If the flag is not received or is not supported, the MSC Server may perform some pre-screening (e.g. IMSI range analysis) based on operator-policy in order to determine whether or not to attempt IMS registration for this subscriber.

NOTE 1:
Exact pre‑screening procedures are operator specific.

NOTE 2:
An MSC Server that is not enhanced for ICS will ignore the flag and thus will continue normal CS operation.

…

See also: -

· 7.2.1.2, 7.2.1.3, 7.2.1.4, 7.2.1.5 (registration and de-registration)
…
7.3.2
Originating sessions that use CS media

7.3.2.1
Non ICS UE originating sessions that use CS media

7.3.2.1.1
Overview

Originating sessions that use CS media made by non ICS UEs that have been successfully registered in IMS by the MSC Server can utilize IMS service control. The non ICS UE initiates a standard CS originating session toward the MSC Server enhanced for ICS, which in turn can initiate an IMS originating session using the I2 reference point.

For these sessions, the MSC Server shall perform interworking between the I2 reference point and CS signalling (e.g. as described in TS 24.008 [6]). The MSC Server shall also control a CS-MGW using the Mc reference point to perform interworking between CS access bearers and RTP bearers on the Mb reference point. For emergency sessions, the MSC Server shall not perform this interworking and shall perform existing MSC Server emergency call handling procedures instead.

For video call originating sessions that use CS media, the MSC Server enhanced for ICS shall also, after the multimedia connection is established, perform the video codec negotiation for the non ICS UE and set up the video media bearer based upon the procedures defined in TS 29.163 [11] for 3GPP systems and based on procedures defined in 3GPP2 C.S0042 [38] for 3GPP2 systems.

The SCC AS shall be inserted in the IMS session path using the iFC.

7.3.2.1.2
Origination using I2 reference point

Figure 7.3.2.1.2-1 describes how IMS originations are performed via CS access for non ICS UE. This call flow also applies for an ICS UE CS origination with CS media without use of I1 and with use of an MSC server enhanced for ICS, as specified in clause 7.3.2.2.3.
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Figure 7.3.2.1.2-1: IMS Origination via CS Access for non ICS UE

1.
The UE A sends a CS call setup message containing the B-party number to the MSC Server enhanced for ICS according to standard CS originating procedures.

2.
The MSC Server sends an INVITE to the S‑CSCF with the Request-URI set to the B-party number. If a GRUU is to be included as described in TS 23.228 [2], then include a temporary-GRUU as the contact address if privacy has been requested or a public-GRUU if privacy has not been requested. The INVITE also contains SDP received from the CS-MGW.

3.
The S‑CSCF performs standard service control execution procedures. Filter criteria direct the S‑CSCF to send the INVITE to the SCC AS.

4.
The SCC AS invokes a B2BUA, terminating the UE A Leg and originating the Remote Leg for presentation of an IMS session towards the B-party on behalf of UE A. The SCC AS creates an INVITE containing the SDP received in the CS Bearer Control Signalling Path, indicating CS voice or voice and video media. The INVITE request is routed from the SCC AS to the S‑CSCF.

5.
The S‑CSCF continues with standard IMS originated session processing and routes the request onwards to the B-party.

6.
Completion of the session and bearer control setup procedures. For video call, to complete the session and bearer setup, the specific handling as described in clause 7.3.2.1.1 applies.

…
See also 7.4.2.1 (terminations)

…

7.6.2
Supplementary service invocation using the MSC Server enhanced for ICS

7.6.2.1
Overview

For IMS sessions established by non ICS UEs using the MSC Server enhanced for ICS, the I2 reference point is used for communication of service control signalling. The MSC Server enhanced for ICS shall perform the necessary interworking between the I2 reference point and CS signalling to allow the IMS to provide the IMS Multimedia Telephony Service as defined in TS 22.173 [4].

7.6.2.2
Line ID Services (OIP, OIR, TIP, TIR)

For IMS sessions established by UEs using the I2 reference point, the MSC Server enhanced for ICS shall perform the necessary interworking between the I2 reference point and CS signalling (e.g. as described in TS 24.081 [13]) to allow OIP, OIR, TIP and TIR as described in TS 24.173 [8] to be controlled by the IMS.

For OIP, the MSC Server may interwork any display name received in conjunction with the TEL URI or SIP URI to the CS signalling specified for the calling name presentation (CNAP) service (e.g. as described in TS 24.096 [29]).

NOTE 1: The ability to interwork identity information from the I2 reference point to CS signalling is limited to scenarios where the IMS identity is a TEL URI or its SIP URI equivalent as described in TS 23.228 [2] or to where a display name is received and the MSC Server supports the interworking described in this clause

NOTE 2: A terminating UE using CS signalling is not able to temporarily override default settings for the TIP/TIR supplementary service.

NOTE 3: Interworking of display name received in conjunction with a Tel URI or SIP URI to calling name presentation using CNAP is subject to local regulatory requirements on calling line identity and whether the originating network of the call is trusted to provide an authentic identity.

…

See also the other sub-clauses of 7.6.2, and also 7.9.1
3GPP
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