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1.
Introduction

At RAN2#75, RAN2 identified an issue caused by the potential mismatch between the SRVCC capability bit at the NAS layer and the SRVCC FGI bits at the AS layer, and sent LS R2-114808 to SA2 and CT1. In reply LS S2-114702, SA2 indicated that they could not agree on a solution and asked for the issue to be discussed further in a joint RAN2/RAN3/SA2/CT1 session at the San Francisco meeting (November 2011). No conclusion was reached during the joint session, and the discussion was to be continued in SA2. At RAN#54 meeting , the same issue was mentioned in relation to CR CP-111738, and LS RP-111753 was sent to RAN2, SA2 and CT1. 
The purpose of this contribution is to further progress the discussion on signalling of UE SRVCC capability and to suggest a way forward.
2.
Discussion
2.1 Problem statement

The issue under consideration stems from the fact that there is only one single SRVCC capability bit in the NAS layer, whereas 4 types of  SRVCC handover currently exist in 3GPP (not including 1xSRVCC):

· SRVCC from E-UTRAN to UTRAN

· SRVCC from E-UTRAN to GERAN

· SRVCC from UTRAN HSPA to UTRAN

· SRVCC from UTRAN HSPA to GERAN

If additionally, there are any plans to deploy SRVCC between RATs in different modes (FDD or TDD), the number of SRVCC handover types is increased from 4 to 10:

· SRVCC from E-UTRAN FDD to UTRAN FDD

· SRVCC from E-UTRAN FDD to UTRAN TDD

· SRVCC from E-UTRAN TDD to UTRAN FDD

· SRVCC from E-UTRAN TDD to UTRAN TDD

· SRVCC from E-UTRAN FDD to GERAN

· SRVCC from E-UTRAN TDD to GERAN

· SRVCC from UTRAN HSPA FDD to UTRAN FDD

· SRVCC from UTRAN HSPA TDD to UTRAN TDD

· SRVCC from UTRAN HSPA FDD to GERAN

· SRVCC from UTRAN HSPA TDD to GERAN

Due to the fact that different ecosystems (eg. TDD, FDD) move at different speeds, the IOT opportunities for the various types of SRVCC handover will not all be available at the same time. Moreover in order to cater to operator’s needs and deployment plans, UE vendors may first focus on certain SRVCC handover types and only test the remaining SRVCC handover types at a later stage. Mandating the UE to support and have IOT-ed all SRVCC handover types in the same timeframe would leave the UE vendors with the following alternatives:

· Significantly delay product availability until all SRVCC handover types have been IOT-ed. This would mean for instance delaying the availability of a UE supporting SRVCC from E-UTRAN FDD to UTRAN FDD until that UE has also IOT-ed SRVCC from UTRAN HSPA TDD to GERAN.

OR:

· To avoid this significant delay in product availability and meet deployment plans, put a UE on the market with only certain SRVCC handover types IOT-ed, and set the NAS SRVCC capability bit to 1 so that these SRVCC handover types can be exercised. This would mislead the network into thinking the UE has IOT-ed all SRVCC handover types. When later on the operator deploys some of the remaining SRVCC handover types (non IOT-ed on that UE), the network might direct the UE to perform one of them, potentially leading to VoIP call drops and poor user expericence.

Since neither alternative is acceptable, it is necessary to enable a phased approach to SRVCC deployment by allowing the UE to signal to the network exactly which ones of these SRVCC handover types it supports and has IOT-ed. 

In E-UTRAN, FGI bits 9 and 27 in the AS layer indicate whether the UE supports and has tested SRVCC from E-UTRAN to, respectively, GERAN and UTRAN. However this info is currently not accessible to the MME since it does not process the UE radio capabilities.
In UTRAN, as mentioned in S2-115180,  no AS capability bits are defined for SRVCC from UTRAN HSPA to UTRAN/GERAN. But even if such bits were defined, the SGSN would not be able to take them into account when setting up a VoIP call since it does not store UE radio capabilities and therefore cannot peek at the info contained within.
As a result, the MME/SGSN only have access to the single NAS SRVCC capability bit, which does not allow to distinguish between the 4 (or 10 if distinguishing between FDD and TDD) different SRVCC handover types listed above. This can lead to 2 problems:

1. The network might initiate an SRVCC handover that the UE does not support/has not tested, which will cause the VoIP call to drop.

2. The network cannot set the IMS VoPS indicator accurately in the Attach/TAU/RAU Accept as it does not accurately know which SRVCC handover types the UE supports and has tested

2.2 Possible solutions

To solve these problems, the following solutions can be considered:
· Solution 1:  
The MME processes the UE Radio Capability IE to extract the info in AS FGI bits 9 and 27. There is no equivalent solution for the SGSN since it does not store the UE Radio Capability IE. This was solution 1 in S2-115070 and solution 2 in S2-115180.
· Solution 2: 
The eNB provides the UE SRVCC AS FGI bit info to the MME over the S1 interface. For this solution to work in UTRAN also, new SRVCC AS bits would need to be added in RRC and RANAP. This was solution D in S2-114796,  approach 1 in S2-114874, solution 2 in S2-115070, and solution 3 in S2-115180.
· Solution 3: 
Adding new NAS SRVCC capability bits in the MS Network Capability IE so that support for each SRVCC handover type can be signaled individually at the NAS layer:

· If there is no need to distinguish between FDD and TDD, 3 more NAS bits would be needed

· If there is a need to distinguish between FDD and TDD, 9 more NAS bits would be needed

This was solution 2 in S2-114874, solution E in S2-114796 and solution 4 in S2-115180.


2.3 Evaluation of solutions
2.3.1 Solution 1 (MME processes the UE Radio Capability IE to extract AS FGI bit info)
· Pros:

· No UE impact
· Cons
· Does not solve the issue for SRVCC from UTRAN HSPA
· Layer violation since it requires the MME to process AS info
· Does not allow to distinguish between FDD and TDD
· Requires significant changes at the MME

· The MME will not be able to accurately set the IMS VoPS indicator in the Attach Accept message, or TAU Accept message for first TAU following GERAN/UTRAN Attach:

· For instance in the case of the Attach procedure, the Attach Accept message containing the IMS VoPS indicator is sent inside the S1 Initial Context Setup Request message. However when sending that message, the MME doesn’t yet have UE’s Radio Capability (see Figure 2.3.1-1)
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Figure 2.3.1-1

2.3.2 Solution 2 (eNB/NB provides UE SRVCC AS FGI bit info to MME/SGSN)
· Pros:

· Solves the issue for both SRVCC from E-UTRAN and SRVCC from UTRAN HSPA
· No UE impact for SRVCC from E-UTRAN
· Cons

· Requires significant changes at the MME, eNodeB and SGSN

· Requires new AS bits in RRC and RANAP for SRVCC from UTRAN HSPA
· Requires UE change for SRVCC from UTRAN HSPA to support new AS bits
· Does not allow to distinguish between FDD and TDD

· The MME will not be able to accurately set the IMS VoPS indicator in the Attach Accept message, or TAU Accept message for first TAU following GERAN/UTRAN Attach:

· For instance in the case of the Attach procedure, the Attach Accept message containing the IMS VoPS indicator is sent inside the S1 Initial Context Setup Request message. However when sending that message, the MME doesn’t yet have UE’s Radio Capability (see Figure 2.3.2-1)
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2.3.3 Solution 3 (adding new NAS SRVCC capability bits)
· Pros:

· Fully solves the issue for both SRVCC from E-UTRAN and SRVCC from UTRAN HSPA by allowing the UE to unambiguously signal which SRVCC handover types it supports at the NAS layer

· Allows to distinguish between FDD and TDD

· Minimal MME/SGSN impact 

· Cons
· Requires UE change
2.3.4 Conclusion
From the pros and cons for each solution in the previous sections, it can be seen that Solution 1 does not fully address the issue under consideration since it cannot be applied in UTRAN and does not allow to distinguish between FDD and TDD if needed. Moreover it entails a layer violation at the MME, and a delay in the ability of the MME to accurately set the IMS VoPS indicator until after UE Radio Capability acquisition.
Solution 2 requires significant changes on the network side, with UE impact in UTRAN, and does not allow to distinguish between FDD and TDD. It also entails a delay in the ability of the MME to accurately set the IMS VoPS indicator until after UE Radio Capability acquisition.
Solution 3 fully solves the issue in both E-UTRAN and UTRAN while minimizing the changes on the network side, and does allow to distinguish between FDD and TDD if needed. It is the cleanest and most staightforward solution, and therefore should be considered as the long-term solution. Since it requires changes at the UE and Rel-8/9 UEs are already in the field, it can be considered from Rel-10 onwards.
3
Proposal
It is proposed to agree on solution 3 ie adding new NAS SRVCC capability bits in the ‘MS Network Capability’ IE. This change would be applicable from Rel-10 onwards. The number of bits to be added would be 3 if there is no need to distinguish between FDD and TDD, and 9 if there is such a need.
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When setting the value of the IMS VoPS indicator in the Attach Accept, the MME does not yet have the UE Radio Capability information.




















Per 23.401 clause 5.11.2, MME deletes any UE Radio Capability information that it has stored.
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Only at this point can the MME set the IMS VoPS accurately taking into account the UE’s SRVCC capability.
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eNB uploads SRVCC AS FGI bit info to MME





Per 23.401 clause 5.11.2, MME deletes any UE Radio Capability information that it has stored.





When setting the value of the IMS VoPS indicator in the Attach Accept, the MME does not yet have the UE Radio Capability information.
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MME processes the UE Radio Capability IE to extract SRVCC AS FGI bit info.


Only at this point can the MME set the IMS VoPS accurately taking into account the UE’s SRVCC capability.








