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Introduction

In CT1#70, C1-111483 was postponed. C1-111483 addresses the issue of an Intra-E-UTRAN handover of an IMS voice /multimedia session from an area where IMSVoPS = supported to an area (in E-UTRAN) where IMSVoPS = not supported. Although the handover is successful, 24.301 currently requires the UE to locally release the NAS signalling connection and move to UTRAN/GERAN, thus causing the call to be dropped.  

In CT1#70, the argument posed against C1-111483 was that the SRVCC feature would kick in before such an Intra-EUTRAN handover occurs and so there is not a problem to address. This paper provides information and discussion to show that the problem addressed by C1-111483 is not resolved by SRVCC
1.
Brief review of topic
3GPP specifications do not define details of handover algorithms - these are left to network implementation. But whichever the case, it is only logical that the decision on handing over of a mobile to a target cell or target system is taken in a sequential order such that if one kind of handover is not possible then the next one is tried. 
We consider that in all likelihood the logical sequence of attempts would be 
1st
LTE to LTE and if that is not possible
2nd
LTE to GERAN/UTRAN with PS handover
3rd
LTE to GERAN/UTRAN with SRVCC keeping PS if possible

4th
LTE to GERAN/UTRAN with just CS voice kept

Whichever kind of handover or the sequence they are attempted by an E-UTRAN implementation, the key point to remember is that the problem area we are correcting happens after successful completion of intra-LTE handover of a UE where in the serving TA, IMSVoPS = supported and in the target TA, IMVoPS = not supported.

1.1
Considering LTE to LTE handover case

Note: In description here, the illustration is of a handover of TAs under different MME control. This is only an example. The points of discussions is the same if the TAs are the under the same MME.
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With reference to the figure, the following happens:-

1. UE is in a IMS voice or multimedia session. UE is EMM CONNECTED.

2. UE is moving and the need for a handover is detected by the E-UTRAN.
3. E-UTRAN initiates the handover preparation process and the HANDOVER REQUIRED is sent to the CN, see 36.413.
Note:
This is a request for an Intra-LTE handover, thus no SRVCC related information is provided.
4. MME1 communicates with MME2 to start the handover resource allocation process (if the handover is inter-MME).

5. MME2 will request target E-UTRAN for resources by sending to target E-UTRAN HANDOVER REQUEST. Note again (as seen in 36.413) IMSVoPS does not play a part in handover resource allocation.

Note:
MME can indicate in the Handover Restriction List IE restrictions that apply for this handover but IMSVoPS information is not within the Handover Restriction List or in any IEs or fields in HANDOVER REQUEST, see 36.413 and also C1-104520 from CT1#68, JAX.

Note:
This is a request for an Intra-LTE handover, thus is no SRVCC related information.

6. Target E-UTRAN decides if requested resources can be provided. This allocation is based on the information provide in HANDOVER REQUIRED (from MME to E-UTRAN). This information is specified in 36.413. And in 36.413 one would see that IMSVoPS is not a piece of information used in handover resource allocation procedure.
The point to note is that IMSVoPS is not included in any messages of 36.413, so both the source eNB and the target eNB have no knowledge of this information. Hence the source eNB cannot decide to attempt a SRVCC handover in preference to initiating the LTE to LTE handover on account of knowing the target handover area is IMSVoPS = not supported. Furthermore, the target eNB also cannot in its handover resource allocation take into account the IMSVoPS indication.

Moreover, IMSVoPS information is at the NAS level not at Access Stratum or S1AP level. Working that IMSVoPS information into S1 interface messages and into S1AP will incur some changes in eNBs and MMEs. Furthermore, even if IMSVoPS information is introduced into 36.413 now, different releases of eNBs and MMEs of different network equipment vendors plus handover algorithms being implementation and vendor specific will negate any theoretical gains.
1.2
SRVCC - E-UTRAN and 3GPP UTRAN/GERAN
As described in 23.216, SRVCC is designed to handover an IMS voice session in E-UTRAN to UTRAN/GERAN where PS handover to target UTRAN/GERAN is not possible or not supported. In 23.216, it is clear that SRVCC can only be considered if both the UE and the network support SRVCC, see also extract below. 
From 23.216 it is also clear that SRVCC as a feature and function is unrelated to Intra-E-UTRAN handovers. And the problem we are discussing is one that the UE encounters are a successful Intra-E-UTRAN handover.
For SRVCC from E‑UTRAN to UTRAN/GERAN, MME first receives the handover request from E‑UTRAN with the indication that this is for SRVCC handling, and then triggers the SRVCC procedure with the MSC Server enhanced with SRVCC via the Sv reference point if MME has SRVCC STN-SR information for this UE.
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Figure A - Figure copied from 23.216, Figure 4.2.2-1

From this, one can see that if SRVCC is to be triggered, then the SRVCC procedure will be progressed till successful or unsuccessful completion. In 23.216, one can also find a note in subclause 5.3.6.2 that says

NOTE:
In case E-UTRAN does not update the neighbour cell list dynamically, if E-UTRAN triggers handover to a VoIP-incapable cell when the "SRVCC operation possible" indication is set to "false" and there are established voice (QCI=1) bearers for a specific UE, the establishment of the voice bearers will be rejected by the target access.
So it is described that if target cannot support the requested resources, there will be a reject. However, what the E_UTRAN does after that reject is entirely left to implementation. And a possible logical action can be that E-UTRAN will attempt a Intra-E-UTRAN handover (if it has not attempted that before).
Whatever the case maybe, if SRVCC is attempted and is successful, the UE would end up in UTRAN/GERAN. If SRVCC attempt fails, E-UTRAN implementation might drop the call or might attempt some other handovers as mentioned in section 1 above. Whatever the case might be, that is orthogonal to the problem to be addressed as that problem occurs after successful completion of an intra-E-UTRAN handover.
2.
Conclusion
· This IMSVoPS is not referred to in 36.413 so eNBs are not aware of the IMSVoPS setting. Therefore, IMSVoPS indicator is not factored into the handover preparation nor the handover resource allocation procedures.

· Attempting or not attempting a SRVCC handover is unrelated to the problem being addressed in C1-111483. What is addressed in C1-111483 is when a successful intra E-UTRAN handover has occurred. If a successful SRVCC handover has occurred, UE would not be in E-UTRAN anymore.

· If an attempted SRVCC fails, E-UTRAN follow up actions are not specified. E-UTRAN implementations could try Intra E-UTRAN handovers (if not tried or even retry if attempted before). E-UTRAN implementations might even try PS handover, but one would have thought that would be tried before trying SRVCC. Whichever, if the call is dropped, the problem to be addressed happens when UE has successfully completed the Intra E-UTRAN handover.

3.
Way forward
In this CT1#71, CR C1-111484 has been revised and submitted as C1-111745.
We proposed that CT1 agrees C1-111745.
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