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*********** FIRST CHANGE ********

4.3.1.2.2
Access Transfer (PS – CS) concepts

IMS sessions established in CS or PS Access Networks are anchored at the SCC AS. Additionally, IMS media sessions established in PS Access Networks can be anchored by the ATCF. IMS sessions using CS bearer are established at session setup or upon Access Transfer using procedures specified in TS 23.292 [5].

PS-CS Access Transfer shall be provided according to the requirements specified in clause 22.3, Service Continuity, of TS 22.101 [9].

When using a UE that does not have, or that is unable to use, ICS UE capabilities as specified in TS 23.292 [5], Access Transfer of one active bi-directional speech or speech and video session and zero or one inactive bi-directional speech session shall be provided when transferring speech and/or video media flow between CS and PS access. For PS to CS (not CS to PS) Access Transfer, if the UE has more than one anchored active bi-directional session, the session that was most recently made active shall be transferred.


When using a UE that is able to use ICS capabilities as specified in TS 23.292 [5], Access Transfer of one active bi-directional speech or speech and video session and zero or more inactive bi-directional speech sessions shall be provided using the Gm reference point, or optionally the I1 reference point, of ICS to transport required information, as specified in TS 23.292 [5], when transferring speech and/or video media flow between CS and PS access. For PS to CS (not CS to PS) Access Transfer, if the UE has more than one anchored active bi-directional sessions, then the UE shall first request transfer of one of the active bi-directional sessions, put the remaining active sessions on hold and then request the transfer of one of the remaining inactive bi-directional sessions. Access Transfer shall also be provided for one or more inactive bi-directional sessions if the UE has no active bi-directional sessions.

When the PS-CS Access Transfer is performed for CS Video, all the remaining inactive bi-directional sessions, if any, are released by the UE and SCC AS.

The SCC AS maintains, for all active and inactive sessions, Session State Information as defined in clause 4.3.3.

For PS to CS Access Transfer, if the Access Transfer request has been sent by MSC Server or by the UE through the MSC Server and if the MSC Server has indicated its capability and ICS UE capability cannot be used upon transfer, then the SCC AS shall provide Session State Information to the MSC Server enhanced for ICS or (v)SRVCC as specified in TS 23.292 [5] and TS 23.216 [10], respectively. The SCC AS shall not provide Session State Information if either the UE or operator policy on the SCC AS indicates that network capabilities shall not be used to support mid-call services during Access Transfer. When receiving information about an additional session, the MSC Server enhanced for ICS or (v)SRVCC shall initiate Access Transfer towards the SCC AS for the additional session. When receiving information for a session, the MSC Server shall create a service context for this session using this information and perform service control on behalf of the UE as specified in TS 23.292 [5].

For CS to PS Access Transfer initiated by a UE not able to use ICS capability, the SCC AS shall provide Session State Information to the UE on the transferring-in leg.
*********** NEXT CHANGE ********

5.3.4
Access Transfer Control Function (ATCF)

5.3.4.1
General

The Access Transfer Control Function (ATCF) is a function in the serving (visited if roaming) network. When (v)SRVCC enhanced with ATCF is used, the ATCF is included in the session control plane for the duration of the call before and after Access Transfer.

The ATCF may be co-located with one of the existing functional entities within the serving network (i.e. P-CSCF or IBCF).

NOTE:
Anchoring in the ATCF for sessions that include audio and video media may not provide delay benefits for the video part given the additional delay required for video codec negotiation when the UE moves to the CS domain.

The ATCF shall:

-
based on operator policy, decide to:

-
allocate a STN-SR;

-
include itself for the SIP sessions; and

-
instruct the ATGW to anchor the media path for originating and terminating sessions;

-
keep track of sessions (either in pre-alearting state, alerting state, active or held) to be able to perform Access Transfer of the selected session;

-
perform the Access Transfer and update the ATGW with the new media path for the (CS) access leg, without requiring updating the remote leg;

-
after Access Transfer, update the SCC AS that Access Transfer has taken place to ensure that T-ADS has the information on the currently used access;

-
handle failure cases during the Access Transfer.

After access transfer, and based on local policy, the ATCF may remove the ATGW from the media path. This step requires remote end update.

If MSC Server assisted mid-call feature is used, then the SCC AS provides required session state information on pre-alerting, alerting, held and/or conference state for any transferred session.
The ATCF shall not modify the dynamic STI that is exchanged between the UE and SCC AS.

*********** NEXT CHANGE ********

6.3.2.1.X(new)
PS - CS Access Transfer: PS to CS - Single Radio, outgoing voice or video call in pre-alerting phase
Figure 6.3.2.1.X(new) PS-CS: PS to CS - Single Radio, outgoing call in pre-alerting phase, provides an information flow for Access Transfer of media of an IMS early 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 pre-alerting state (before 180 (Ringing)) 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.
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Figure 6.3.2.1.x-1: PS-CS: PS to CS – Single Radio, outgoing voice call in pre-alerting phase

1-4.
Standard procedures are used to initiate a SIP session from the UE towards the remote end. The remote end is not yet alerting the user for the incoming voice or video-call session and therefore acknowledges with the Session Progress methods.
5.
Procedures specified in TS 23.216 [10] 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. For PS-CS transfer for vSRVCC the video Codecs are also included in the session transfer request.

6.
Standard procedures are used at I/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 or bi-directional speech and synchronised video 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 pre-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. Mobile Originated Call Proceeding 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. Mobile Originated Call Proceeding in TS 24.008 [24]. The UE shall attach the connection to the network and media (e.g. announcements) sent by the network can is played to the end user.
10c.
Call procedures continues, which moves both the UE and MSC into the corresponding CS call state e.g. Call Delivered state in TS 24.008 [24].
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]. For video call the UE may initiate at this stage the H.245 Codec negotiation.

15. The MSC moves to Active state.

16.
The UE moves to Active state.
*********** NEXT CHANGE ********

6.3.2.1.4e
PS - CS Access Transfer: PS to CS - Single Radio, voice and video

Figure 6.3.2.1.4e-1 describes the information flows for transferring voice and video from PS to CS access single radio.

The flow requires that the user is active in an IMS originating or terminating session with voice and synchronised video media; procedures and capabilities specified in TS 23.216 [10], clause 6.2.2.3 are used for the switching of access networks at the transport layer.

NOTE 1:
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 6.3.2.1.5 and 6.3.2.3 to support PS to CS Access Transfer.

In this flow, the SCC AS waits for the H.245 negotiation completion before updating Remote Leg.
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Figure 6.3.2.1.4e-1: Information flow for voice and video transfer from PS to CS- single radio

1-2.
See clause 6.3.2.1.4 steps 1 and 2. MSC includes the SDP of the voice and video SDP of the predefined Codecs. The SCC AS performs the Access Transfer of the most recently added active session for bidirectional voice and synchronised video media. The transfer of the alerting session is described 6.3.2.1.4c and 6.3.2.1.4d. The transfer of the pre-alerting session is described in 6.3.2.1.x
3. 
See clause 6.3.2.1.4 step 3. The SCC AS performs a remote leg update with the media type of the CS access leg for the voice and video session as specified in clause 6.3.1.5.

NOTE 2:
If the remote end does not support the predefined Codecs, the MGW performs the appropriate transcoding.

4.
The MSC-S completes the CS leg establishment with UE-1.

5.
Predefined Codecs for voice and video with specific characteristics are initially used by the UE after it establishes the circuit bearer to the target MSC. If needed, UE-1 and MSC Server may start in band H.245 negotiation right after the UE establishes a circuit bearer to the MSC Server. 3G-324M codec negotiation for the video is executed (refer to 3GPP TR 26.911 [29] for H.245 signalling optimizations) right after the UE establishes a circuit bearer to the Target MSC.

6.
The SCC AS may release the Source Access Leg as specified in clause 6.3.1.6. This step can be performed after step 3.

*********** NEXT CHANGE ********

6.3.2.1. X (new)
PS - CS Access Transfer: PS to CS - Single Radio, mid-call service with an outgoing call in pre-alerting phase

Figure 6.3.2.1.x-1 provides an information flow for Access Transfer of media of an IMS early 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.
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Figure 6.3.2.1.x-1: PS-CS: PS to CS - Single Radio, mid-call service with an outgoing call in pre-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 not yet alerting the user for the incoming voice or video-call session and therefore acknowledges with the Session Progress methods.
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 I/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 pre-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. Mobile Originating Call Proceeding 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. Mobile Originating Call Proceeding in TS 24.008 [24]. The UE shall attach the connection to the network and media (e.g. announcements) sent by the network can is played to the end user.
11c.
Call procedures continues, which moves both the UE and MSC into the corresponding CS call state e.g. Call Delivered state in TS 24.008 [24].
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.
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