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Abstract of the contribution: The paper presents a discussion on mid-call service continuity for ICS UE handover while maintaining the use of CS access for the media.
Discussion
1. Scenarios
In TS 23.292 clause 7.5.1.1.1.3 “Use of Gm reference point not possible after Handover“, the UE may fallback to CS when Gm is unavailable due to handover while maintaining the use of CS access for the media. If I1 is unavailable, the held sessions at the SCC AS shall be released when the SCC AS detects that the ICS UE is not reachable over Service Control Signalling Path. 

The case is similar to that of PS to CS Access Transfer for the ICS UE, where the ICS UE is not able to use ICS capabilities after the transfer. 
For the latter case, with the MSC Server assisted mid-call feature as specified in TS 23.237 Rel-9, the most recently inactive session (or the second-most active session which to be put on hold) can also be transferred to the target access network together with the most recently active session, instead of being released. 

So in the case of ICS UE unreachable over Service Control Signalling Path (Gm or I1 unavailable), with the MSC Server assisted mid-call feature, the control of held session(s) may also fallback to CS so that the held session(s) may also be continued in the target network instead of being released.
2. Implementations
2.1  ICS UE Originating sessions with CS media using Gm reference point 
As specified in TS 23.292 clause 7.3.2.2.4 “Originations with CS media using the Gm reference point” and Figure 7.3.2.2.4-1 “ICS UE Origination with CS media using Gm reference point when using an MSC Server enhanced for ICS” (attached below), a Service Control Signalling Path is established between the ICS UE and the SCC AS via the S-CSCF, while a CS Bearer Control Signalling Path is established between the ICS UE and the SCC AS via the MSC Server enhanced for ICS. 
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TS 23.292 Figure 7.3.2.2.4-1: ICS UE Origination with CS media using Gm reference point when using an MSC Server enhanced for ICS

2.2  Fallback to CS 

A change of access network due to handover (e.g. as described in TS 23.009 [22] and TS 25.413 [23]), may result in an inability to use the PS access for the Gm reference point while the use of CS access for the media of the IMS session is still possible; under such circumstance, the service continuity is maintained by switching the signalling transport over to the CS access, e.g. by switching the use of Gm to I1 or fallback to not using Gm or I1.
Figure 1 gives the procedure of fallback to not using Gm or I1 when Gm becomes unavailable due to handover and only one ICS session exists for the ICS UE.
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Figure 1: ICS session control fallback from Gm to not using Gm or I1 – only one active ICS session
In Step 2 and the following, when the Gm service control can’t be reached on the ICS UE and the SCC AS  detects that the ICS UE is not reachable over Gm service control (i.e. Gm is lost), the UE starts to use the existing CS Bearer Control Signalling Path for both service and bearer control of the existing session. That is, UE A can send CS call control signalling (e.g. Hold/Retrieve message for CS call held/resume) to the MSC Server as specified in 3GPP TS 24.008, and the MSC Server interworks the CS signalling to SIP signalling to be sent via the S-CSCF to the SCC AS. And the SCC AS shall start executing the service control commands received from the MSC Server. 
This control mechanism is similar to that of ICS session for the non ICS UE using the MSC Server enhanced for ICS as described in TS 23.237 subclause 7.6.2. 
When more than one ICS session exist for the ICS UE, the procedure of fallback to not using Gm or I1 upon Gm becoming unavailable due to handover is shown in Figure 2. Here it is assumed that the MSC Server assisted mid-call feature as specified in 3GPP TS 23.237 is supported by the network and the UE.
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Figure 2: ICS session control fallback from Gm to not using Gm or I1 – more than one ICS session
For session X, the most recent active session, the control fallback procedure (before Step 3) is the same as in Figure 1.

For session Y, the selected additional session to transfer, the control fallback procedure is shown in Step 3 and following: 
Step 3. The SCC AS provides the Session State Information of session Y (calling party identity, called party identity, media descriptions, ...) to the MSC Server, to trigger the MSC Server to establish the control signalling path for session Y. 
Step 4. The MSC Server transfers the session Y to CS access based on the receieved session state information as described as TS 23.237.
The control of the session Y can be consistent with the solution of “PS – CS Access Transfer: PS to CS –with Session State Information” in TS 23.237 with the difference of using the existing CS bearer. The TI value of session Y can be calculated based on the TI value of the existing CS bearer.
3. Benefits

1) I1 reference point may not be supported by every operator, so the solution gives a necessary supplement for the scenario.

2) It gives the solution for transferring the additional held/active session other than the most recently active one, so that the user experience can be improved.  

Proposal
It is proposed to agree the accompanying CR to TS 23.292.
3GPP

SA WG2 TD


_1333803512.vsd
2. SCC AS detects Gm lost


Service Control Signalling Path via Gm


UE B


MSC Server enchanced for ICS


Intermediate IM CN subsystem entities


CS Bearer Control Signalling Path via the MSC Server


                    


1. SC UE A is in an active ICS session X  with UE B, which is anchored at the SCC AS.


 CS Bearer Control Signalling Path maintained for both service and bearer control signalling


 


SCC AS


CS Bearer


IMS Bearer


SC UE A


CS


PS


CS Bearer


IMS Bearer


MGW



_1334039197.vsd
2. SCC AS detects loss of Gm 


Service Control Signalling Path for session X 


Service Control Signalling Path for session Y


CS Bearer Control Signalling Path via the MSC Server for session X/Y


MSC Server enchanced for ICS


UE B


UE C


CS Bearer Control Signalling Path via the MSC Server 
maintained for both service and bearer control of session X


Intermediate IM CN subsystem entities


1. SC UE A is in an active session X with UE B and another held session Y with UE C. Both ICS sessions are anchored at the SCC AS.


3. Session State Information for session Y


4. MSC Server transfers session Y to CS


. 


SCC AS


SC UE A


CS


PS


control signalling path for Session Y


CS Bearer Control Signalling Path via the MSC Server 
maintained for both service and bearer control of session X



_1333800879.vsd
S-CSCF


7. Call Proceeding


CS Domain Bearer


IMS Bearer


2. INVITE (B, SDP-A)


6. CS call setup (SCC AS PSI DN)


SCC AS


MGW


ICS UE A


3. Allocate SCC AS PSI DN


1. INVITE (B, SDP-A)


8. INVITE (SCC AS PSI, SDP-MGW)


9. INVITE (SCC AS PSI, SDP-MGW )


UE B


12. Completion of the session and bearer set-up procedures


10. INVITE (B, SDP-MGW )


11. INVITE (B, SDP-MGW )


MSC Server


4. Reliable Provisional Response (SCC AS PSI DN)


5. Reliable Provisional Response (SCC AS PSI DN)



