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Abstract of the contribution: This contribution discusses the SRVCC specific information needed from MME to E-UTRAN.

1. Introduction

During SA2 #64, S2-082477 suggested the following information are needed for proper SRVCC operation:

(1) UE’s SRVCC capabilities, (2) SRVCC eligible indication from the MME to E-UTRAN, (3) active VoIP bearer indication, and (4) target cell capabilities (e.g., based on configuration).
The sticking point was related to (2) SRVCC indication from the MME. Basically, MME indicates to E-UTRAN whether a particular session is eligible for SRVCC so that E-UTRAN can make the overall HO decision (if desired) with this piece of information included to its HO algorithm.

The counter argument is that some believed that it is sufficient if the E-UTRAN gives the indication to MME (based on #4 above) whether a handover request is meant for SRVCC or not.

This paper tries to conclude a way forward based on the following use case and outcome of the discussion in SA2.

2. Analysis

One counter argument is that the E-UTRAN always tries to find a target cell that would support the same PS bearer requirement as the source. How the E-UTRAN aware target cell supports PS VoIP is RAN related issue and could be based on configuration, E-UTRAN selects CS domain access for HO is only made as last resort. Therefore, E-UTRAN does not need to know beforehand whether this session is SRVCC eligible or not. 
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Figure shows SRVCC is triggered from E-UTRAN at 3 different points for different UEs (point 1,2,3) from LTE to either HSPA or to 2G direction. 

At point 1, should E-UTRAN triggers the SRVCC HO directly to 2G? 

· It may be beneficial to trigger the SRVCC HO to 2G at this point if the UE is going toward the 2G direction (e.g., on highway) as the HSPA coverage is running out soon.

· Or HSPA to 2G SRVCC solution is not available
At point 2, should E-UTRAN triggers the SRVCC HO directly to 2G? 

· If it aware that HSPA capacity is full

At point 3, should E-UTRAN triggers the SRVCC HO directly to 2G? 

· If it wants to shred/offload traffics and aware that HSPA capacity is full
The above use case suggested that E-UTRAN might want to perform SRVCC directly to 2G even though there is a target cell (i.e., HSPA) that can maintain VoIP.

Using the last resort approach for SRVCC user, it would mean that E-UTRAN will always try the HO attempt to HSPA first and then if it failed (or rejected) then it will try again to 2G. This creates delay and additional signalling. Conversely, if the E-UTRAN tries the SRVCC to 2G as the first attempt then it is possible that MME will reject this HO request because if it does not have an VDN (i.e., download) from the HSS for this session. In other word, user is not allowed to have SRVCC for some reason from the HPLMN policy. This type of failure means additional delay and wasting of signalling/processing capability. To overcome this, it is suggested the MME to give an indication to E-UTRAN that this session is eligible for SRVCC so E-UTRAN.

3. Proposal

### 1st change ###
4.2.2
E-UTRAN and 3GPP UTRAN/GERAN SRVCC

For facilitating session transfer (SRVCC) of the voice component to the CS domain, the IMS multimedia telephony sessions needs to be anchored in the IMS. A CS originated/terminated call to/from UTRAN/GERAN has to be anchored in IMS to allow session transfer (SRVCC) to E-UTRAN to occur.

During LTE attach procedure; the HSS downloads the SRVCC VDN to the MME if home operator allows SRVCC for the subscriber. Based on the SRVCC VDN, the MME signals to the E-UTRAN that the VoIP bearer for this user is eligible for SRVCC in the IMS.  E-UTRAN may use this information for handover target selection.
For SRVCC from E-UTRAN to UTRAN/GERAN, MME first receives the handover request from E-UTRAN and then triggers the SRVCC procedure with the MSC Server enhanced with SRVCC via the S3-cs. MSC Server enhanced for SRVCC then initiates the session transfer procedure to IMS and coordinates it with the CS handover procedure to the target cell. MSC Server enhanced for SRVCC then sends Forward Relocation Response to MME, which includes the necessary CS HO command information for the UE to access the UTRAN/GERAN.

Handling of any non-voice PS bearer is done by the PS bearer splitting function in the MME. MME may suppress the handover of non-voice PS bearer during SRVCC procedure. The handover of non-voice PS bearer, if performed, is done as according to Inter RAT handover procedure as defined in TS 23.401 [2]. The MME is responsible to coordinate the Forward Relocation Response from SRVCC and PS-PS handover procedure.
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Figure 4.2.2-1:  Overall high level concepts for SRVCC from E-UTRAN to UTRAN/GERAN

Editor’s note: Handling of SRVCC from UTRAN/GERAN to E-UTRAN is FFS!
### 2nd change ###
5.3.3
MME

5.3.3.1
Interworking with 3GPP2 1xCS IWS

If the MME (operator) supports interworking to 3GPP2 1xCS, the MME shall follow the rules and procedures described in TS 23.402 [3] with the following additions and clarifications:

-
To be a signalling tunnelling end point towards the 3GPP2 1xCS IWS for sending/receiving encapsulated 3GPP2 1xCS signalling messages to/from the UE, which are encapsulated in S1-MME S1 Information Transfer messages [7].

-
release of the E-UTRAN resources after SRVCC to the 3GPP2 1xCS is completed.

5.3.3.2
Interworking with 3GPP MSC Server enhanced for SRVCC
5.3.3.2.1
Interworking with 3GPP MSC Server enhanced for SRVCC
If the MME (operator) supports the interworking to 3GPP CS, the MME shall follow the rules and procedures described in TS 23.401 [2] with the following additions and clarifications: 

· Performing the PS bearer splitting function by separating the voice PS bearer from the non-voice PS bearers.
· Handling the non-voice PS bearers handover with the target cell as according to Inter RAT handover procedure as defined in TS 23.401 [2].
· Initiating the SRVCC handover procedure for handover of the voice component to the target cell.
-
Coordinating PS handover and SRVCC handover procedures when both procedures are performed,
-
Sending the SRVCC eligible indication to E-UTRAN if it has SRVCC VDN information for this UE.
### 3rd change ###
5.3.7
HSS

5.3.7.1
Interworking with 3GPP UTRAN/GERAN

The SRVCC VDN and MSISDN are downloaded to MME from HSS during E-UTRAN attach procedure when the home operator allows SRVCC in the VPLMN.

NOTE:  HSS functionality is not impacted when MSC Server enhanced with SRVCC performs the MAP_Update_Location procedure.


Editor’s note: The usage and naming of SRVCC VDN will need to be discussed and confirmed in SC TS.
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