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Abstract of the contribution: Analyses the options for providing UE rSRVCC capability.
1. Introduction
In SA2#90 the issue of UE rSRVCC capability indication in CN was discussed as part of LS from RAN3 S2-121195. Two solutions were proposed in SA2#90 by submitted papers: S2-121398 from ZTE proposing the capability to be transferred in IMS layer and in current TS 23.216 and S2-121467 from NEC proposing the capability to be transferred in NAS. During the discussion it was also suggested that there may not be a need for explicit indication altogether because the solution for providing “serving PS node” information that requires new NAS signalling can serve as an explicit indication for rSRVCC UE capability support.
This paper aims to analyse the solutions suggested so far for UE rSRVCC capability and recommend a way forward.

2. Problem statement

In LS S2-121195 RAN3 indicated:
RAN3 has identified three capabilities, in order to help the RNC to perform rSRVCC Handover:

· only support of the rSRVCC from UTRAN to E-UTRAN,

· only support of the rSRVCC from UTRAN to UTRAN (HSPA),

· support of the rSRVCC from UTRAN to both E-UTRAN and UTRAN (HSPA).

As it was commented during SA2#90 the split of FDD/TDD in order to identify the target RAT capabilities is missing from the RAN3 considerations. Similar to the discussions for SRVCC it is possible that the UE supports and has tested rSRVCC to only one of the two duplexing modes and RNC has to take into account this before making a decision. For example it is possible that the UE supports rSRVCC from UTRAN to E-UTRAN FDD but not E-UTRAN TDD. This same consideration has led RAN2 to introduce separate FDD/TDD capabilities in AS layer for SRVCC from “EUTRAN to UTRAN” and from “EUTRAN to GERAN”. 

It has to be emphasized that the case of rSRVCC handover is “nice to have” in the sense that presumably the coverage of UTRAN/GERAN and E-UTRAN will be mostly overlapping. In this respect it is even more important that the source RNC/BSC makes the “right decision” and does not initiate a handover that could lead in dropped call. As a result it is important the FDD/TDD split to also be taken into account. If this happens the individual support indicators become:
1. support rSRVCC from UTRAN FDD to E-UTRAN FDD 

2. support rSRVCC from UTRAN TDD to E-UTRAN FDD 

3. support rSRVCC from UTRAN FDD to E-UTRAN TDD 

4. support rSRVCC from UTRAN TDD to E-UTRAN TDD 

5. support rSRVCC from GERAN to E-UTRAN FDD 

6. support rSRVCC from GERAN to E-UTRAN TDD 

7. support rSRVCC from UTRAN FDD to UTRAN HSPA FDD 

8. support rSRVCC from UTRAN TDD to UTRAN HSPA TDD 

9. support rSRVCC from GERAN to UTRAN HSPA FDD 

10. support rSRVCC from GERAN to UTRAN HSPA TDD
Question: Do we need to consider the case of FDD/TDD split for the three capabilities indicated by RAN3? 

Assumption: This question can be answered by RAN2 and also consider whether all the combinations are needed, but SA2 has to consider the system impacts and proposals based on the assumption that the rSRVCC capability is split between FDD/TDD.   
3. Solutions proposed

Based on the above assumption AS layer has to consider the capabilities for support of rSRVCC between different RAT and duplexing modes. This requires additional Radio Access Capabilities or FGI bits to be added in RRC layer. As a result the “higher layer” indication becomes just a general capability and signals the capability of the UE to support rSRVCC, the UE has to include this capability if it supports at least one of the combinations listed above. It is then up to source RNC/BSC to decide the target cell based on the AS capabilities of the UE. With these assumptions we have the following solutions:

Solution 1 (implicit indication based on serving PS node identification signalling)
Given in SA2#90 we have agreed to move forward with NAS based solution in “serving PS node identification” (see S2-121571/S2-121795) the explicit signalling from the UE of P-TMSI/RAI and/or GUTI can serve as implicit indication that the UE supports rSRVCC. Only if the UE is “rSRVCC enabled” it will signal this information to MSC. The MSC will have to pass a “single bit” capability indication to RNC/BSC to indicate that the UE is capable for rSRVCC. The BSC/RNC complements this information with the AS information and makes the right handover decision.
Solution 2 (indication at IMS layer)

In SA2#90 it was proposed (S2-121398) to signal the rSRVCC capability to IMS during IMS registration, then the rSRVCC capability can be passed to MSC together with the rest of rSRVCC specific information e.g. ATU-STI and from MSC to RNC/BSC. As in solution 1 it can be assumed that the information can be “single bit” and be complemented with AS layer information in order to allow the BSC/RNC to make the right decision. 
Solution 3 (indication at EMM/GMM layer)

In current TS 23.216 it is stated 
· in GPRS attach procedure: “The UE indicates to the MSC Server on its capability to perform CS to PS SRVCC by providing a "CS to PS SRVCC capability indication"; 
· in E-UTRAN attach procedure: “The UE indicates to the MME its capability to perform CS to PS SRVCC by providing a "CS to PS SRVCC capability indication".

In S2-121467 NEC also proposed that the capability needs to be added in LAU for NMO-II and Sv/Gs in order to transfer the capability in case the UE is not registered in PS domain and no Gs/Sv exists.  
Discussion on the possible solutions:

Both solutions suggesting explicit signalling of the UE capability in IMS or NAS layer did not take into account the decision of “serving PS node identification” that involves explicit signalling. The scenarios discussed in S2-121467 are now covered by the new signalling involved. As a result it is not required to send other explicit signalling other than the one used for “serving PS node identification”.
3. Conclusions 

If there is agreement with the assumption that rSRVCC capability is split between FDD and TDD, hence new AS layer capabilities need to be added, then there is no need for explicit capability signalling.

It is then proposed to agree with CRs S2-122224/S2-122225 and LS response to RAN2/3 S2-12xxy2.  
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