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Abstract of the contribution: This contribution proposes to add a key issue about multiple-session scenario in eMPS for SRVCC.
Discussion

It is defined in TS 23.237 that UE may have multiple IMS voice sessions in E-UTRAN when SRVCC is triggered. If MSC Server is enhanced with mid-call feature, more than one single session may be transferred to target UTRAN/GERAN. In current TS 23.237, the most recently added active session will be transferred to target network as the active call, and SCC AS will make other active call inactive. Consequently, a second call which is most recently made inactive will be transferred as a held call. 
Assuming both priority IMS session(s) and non-priority IMS session(s) exist simultaneously, it is not clear how IMS networks and MSC Server enhanced with mid-call feature will behave in the scenario. There are some problems in the scenario if above handling is applied without enhancement to current TS 23.237:

Main Scenario: there are multiple active sessions including priority and non-priority session
If the non-priority session was added recently, the non-priority session is to be transferred as the active call to target network, according to current TS 23.237. 

It is rational to consider that the priority session should be handled prior to the non-priority session (if both of them are active).
Alternative 1:
It is proposed to take the priority indication into account when IMS selects the first session. If both active priority and non-priority session exist in E-UTRAN, on reception of the SRVCC session transfer request, SCC AS should selects the priority session as the first session to be transferred, even the non-priority session was added more recently.
The principle also applies to select the second session to be transferred as the held call.
If alternative 1 applies, there may be another issue when there is an active non-priority session together with a held priority session:
In this case, the non-priority session is to be transferred as active call and priority session is to be transferred as the held call. 
However, as MSC Server already reserves the priority resources in the target network, the active non-priority call will shares the priority resources with the held priority call. 
Alternative 2:
If the above non-priority and priority call sharing a same priority resource in CS network is not allowed, which means when MSC Server successfully reserves the priority resource in the target network, the non-priority call is not allowed to be transferred, only the inactive priority call will be transferred as a held call to target network. 

Alternative 2 proposes the SCC AS to clear all non-priority session on reception of the SRVCC transfer request with priority indication, and then apply current handling as specified in TS 23.237.
This handling may have more impact on user experience, for example, the active call may drop due to SRVCC.

Proposal

It is proposed to make following change to TR 23.854:

- add a reference to include TS 23.237.

- have a separated subsection in the key issue subsection for SRVCC eMPS, as other subsection.
- add one key issue on SRVCC eMPS.
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6.3
SRVCC
6.3.1
Key Issue 1 – Priority resource handling in SRVCC
6.3.1.1
Description
As described in the following bullets, there is no capability for MME, MGW/MSC server and MSC to inform priority indication to neighbour nodes e.g. MSC Server or RNC/BSS during handover preparation;

2. There is no capability for MME to inform priority indication to MSC Server/MGW and MSC server in the core network.
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Figure 6.3.1.1-1 Capability required for PS to CS handover in SRVCC

Due to lack of above capabilities, there is a case where the SRVCC procedure is triggered for the IMS based priority call may fail if target network, i.e. UTRAN/GERAN and/or CS core network, is in congested situation. Therefore, it shall be possible for MME, MGW/ MSC server and MSC to notify the target RAT of the priority indication and target RAT and CS core network allocate its radio and core network resources for the IMS based priority call.
6.3.1.2
Solution

The solution for priority handling of radio resource in SRVCC procedure is illustrated in Figure 6.3.1.2-1.
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Figure 6.3.1.2-1: Priority handling of SRVCC from E-UTRAN to UTRAN/GERAN.
The key modifications to the basic flow for providing MPS service are as follows:
0.
Based on IMS based priority call handling mechanism, eNodeB and MME recognizes that the ongoing session is a IMS based MPS session.

From Step1 to Step2, the procedure does not change from the corresponding SRVCC procedures specified in TS.23.216 [16].

3.
The eNodeB sends "Handover required message" to the MME.
Editor’s Note: The mechanism of the priority indication notification from the source to the target system and priority resource allocation at target system is FFS.

Step4 dose not change from the corresponding SRVCC procedure specified in TS.23.216 [16].

6. MME detects the session requires priority handling and sends the SRVCC PS to CS Request message to the MSC Server/MGW by setting a priority indicator for the ongoing IMS call in the PS to CS Handover message to MSC Server. The message is forwarded to the target RNC/BSS through source MME, MSC server/MGW and the target MSC. The indicator is used by the target RNC/BSS to determine whether the call needs priority during congestion for it’s resource allocation if it is performed currently for CS priority call. 
NOTE1: The MME needs to be able to determine the on-going session is a IMS based MPS session. It is FFS how MME determines the IMS based MPS session.

6.
The MSC server/MGW sends “Prepare Handover Request message” to the Target MSC with priority indication. 

Editor’s note: How MSC maps the priority indication from PS to CS Handover message to the corresponding priority level for the RAN/BSS is FFS.

7.
The target MSC sends “Relocation Request/Handover Request” with priority indication. When RNC/BSS receives relocation request in Step 7, it detects this message is for the priority SRVCC procedure, and the RNC/BSS allocates the radio resource preferentially compared to other normal radio bearers.
Both Step 8 and step 9 do not change the corresponding SRVCC procedure specified in TS.23.216 [16].

10.
The target MSC sends a Prepare Handover Response message to the MSC server with priority marking.
11.
When the MGW receives a Handover Response in step 10, the CS bearer is established in prioritized way between the target MSC and the MGW associated with the MSC Server.

12.
MSC Server sends the Session Transfer message with the priority indication to the IMS and the IMS entity handles the session transfer procedure with priority.

From Step13 to Step18, the procedure does not change from the corresponding SRVCC procedures specified in TS.23.216 [16].

NOTE2: The priority handling procedures for CS handover is defined in TS 23.009[17], TS 48.008[18], and TS 25.413[5]. It is not expected to change due to SRVCC HO.
Start of 4th Change
6.3.2
Key Issue 2 – Priority handling in SRVCC multiple sessions scenario
6.3.2.1
Description
It is defined in TS 23.237[xx] that UE may have multiple IMS voice sessions in E-UTRAN when SRVCC is triggered. If MSC Server is enhanced with mid-call feature, more than one single session may be transferred to target UTRAN/GERAN.

Assuming both priority IMS session(s) and non-priority IMS session(s) exist simultaneously, it is not clear how IMS networks and MSC Server enhanced with mid-call feature will behave in the scenario. 
6.3.2.2
Solution

The solution relies on the assumption that the priority indication will be included in PS-CS HO request to MSC Server by MME during SRVCC when MME identifies high priority bearer exists in source E-TURAN. 
If both priority IMS session(s) and non-priority IMS session(s) exist simultaneously when SRVCC is triggered, when receives the PS-CS HO request with priority indication from MME, the MSC Server should request target UTRAN/GERAN to reserve priority resource as described in subclause 6.3.1.2. The IMS procedure of the solution is illustrated in Figure 6.3.2.2-1
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Figure 6.3.2.2-1: Priority handling of SRVCC from E-UTRAN to UTRAN/GERAN.
The key modifications to the basic flow for providing MPS service are as follows:
Step 1- 5b are similar as step 1-14b except the IMS procedure in step 12, specified in subclause 6.3.1.2.
NOTE1: The MME needs to be able to determine the on-going sessions contain at least one IMS based MPS session. It is FFS how MME determines the IMS based MPS session.
6.
MSC Server sends the Session Transfer message with the priority indication to the IMS and the IMS entity handles the session transfer procedure with priority.
ALTERNATIVE 1:
7.
The SCC AS determines 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 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. 

The SCC AS should select:


-  the most recently added active priority session, if there is(are) active priority session(s);


-  the most recently added active non-priority session, if there is(are) active non-priority session(s) but no active priority session;


-  the inactive priority session which was active most recently, if there is no active session at all.
8.
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 (at least one priority session), the SCC AS performs the following:

If there is no active session before transfer, 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 7, releases all other remaining inactive sessions;

-
skips following handling and step 9 in the information flow.
If there are at least one active session before transfer, the SCC AS performs the following:

-
if there are two or more active sessions, besides the session already handled in step 7, put other active session(s) on hold;

-
selects the held priority session that has been most recently made inactive. If there is no held priority session, selects the held non-priority 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. If the selected session is priority session, the priority indication is included.
9.
The MSC Server initiates the transfer of additional session with SCC AS based on the Session Stage Information received.
ALTERNATIVE 2:

7-9.  On reception of the Session Transfer Request with priority indication in Step 6, the SCC AS should clear all non-priority session.

Then, the SCC AS performs session transfer according to the handling (step 7-9 in the figure above) as described in subclause 6.3.2.1.4a TS 23.237[xx]
NOTE2: The change of the steps above compared to that defined in TS 23.237 is that the priority indication should be included in the SSI if needed.
6.3.2.3
Evaluation
The disadvantage of alternative 1:

If there is active non-priority session, together with inactive priority session in source network, after transfer, the non-priority session may take up the priority resources in target CS network.
The disadvantage of alternative 2:

If there is active non-priority session, together with inactive priority session in source network, after transfer, the active session will be cleared and only one inactive but priority session left after the SRVCC.The user experience may be different from ordinary session transfer.
It is to be decided which alternative will be applied.
End of Change
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