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1
Introduction

At RAN2 #75 meeting, an operator raised an issue related to SRVCC capability setting in NAS layer and SRVCC FGI setting in the AS layer and RAN2 sent an LS to CT1 and SA2 in R2-114808. And RAN2 received S2-114702 as a reply. This contribution discusses the issue in S2-114702 and suggests a way forward. 

2
Discussion
As already discussed based on R2-114134, if UE does not set the SRVCC capability in the NAS layer and SRVCC FGI bits in AS layer consistently, VoLTE call may drop at the LTE coverage border. Also during the discussion, it was clarified that NAS layer has one bit to indicate whether UE supports SRVCC or not while AS layer has two FGI bits, one for SRVCC to UMTS and the other for SRVCC to GSM. This is because that the usages of indications are different. In NAS layer, as the state machine will be common regardless the target system, it does not need two bits while in AS layer two bits were defined because UMTS and GSM are independent RAT. 
Even though SA2 agreed on following two points, they could not agree on details to solve the problem raised in R2-114808.

· UE shall not indicate support for SRVCC in NAS to an MME unless the UE vendor has IOT:ed SRVCC HO for at least one combination of RATs  (e.g. one of LTE to UMTS; LTE to GSM).

· UE shall not indicate support for SRVCC in NAS to a SGSN unless the UE vendor has IOT:ed SRVCC HO for at least one combination of RATs  (e.g. one of UMTS to GSM; UMTS to UMTS).

It should be noted that for SRVCC from UMTS to UMTS/GSM, no FGI bits are defined. Therefore, RNC will just try SRVCC at the end of UMTS VoIP coverage and VoIP call will drop if UE has not tested either SRVCC from UMTS to UMST or SRVCC from UMTS to GSM. And there is no way that SGSN would take into account this fact when it sets up a VoIP call unless this parameter is added in NAS or RRC + Iu interface. Unlikely MME, SGSN does not store UE radio capabilities. Thus SGSN will not be able to peek into UE radio capabilities.

To solve this problem, multiple solutions can be considered.

Solution 1) In case of triple mode UE, (i.e, supporting LTE, UMTS and GSM) UE shall always support for SRVCC both to UMTS and to GSM (i.e, both FGIs are set to “true”) if it indicates SRVCC support in NAS.
Solution 2) MME analyzes UE radio capabilities and FGIs but there is no similar solution for SGSN.

Solution 3) eNB provides whether SRVCC to UMTS and/or SR-VCC to GSM are tested or not to MME over S1 interface. For SRVCC from UMTS to UMTS/GSM, new bits should be added both in RRC and RANAP.
Solution 4) New NAS level capability is added to separately indicate the support of SRVCC to UMTS and/or to  GERAN.
Solution 5) No changes to the specification and we rely on best effort method. Thus at the LTE coverage borders, the voice call may just drop for UEs that did not have performed IOT for SRVCC to required RAT. 

Before discussing a solution, it should be first considered how long this problem will last and how severe the problem is. As written in 36.331, the features listed under FGI are not optional features. They are mandatory but may not be able to be tested due to the network implementation schedule. That was the orginal intension of introducing FGI bits.

--------------------------------------------------- Start of extraction from TS36.331---------------------------------------------------

Annex B (normative): Release 8 AS feature handling

B.1
Feature group indicators

This annex contains the definitions of the bits in field featureGroupIndicators. 

In this release of the protocol, the UE shall include the field featureGroupIndicators in the IE UE-EUTRA-Capability. All the functionalities defined within the field featureGroupIndicators defined in Table B.1-1 are mandatory for the UE, if the related capability (frequency band, RAT or SR-VCC) is also supported. For a specific indicator, if all functionalities for a feature group listed in Table B.1-1 have been implemented and tested, the UE shall set the indicator as one (1), else (i.e. if any one of the functionalities in a feature group listed in Table B.1-1, which have not been implemented or tested), the UE shall set the indicator as zero (0).

--------------------------------------------------- End of extraction from TS36.331---------------------------------------------------

Unless UE vendors misue the FGI bits to make the features optional, the problem should not last long if exist at all. For instance, the biggest efforts to support SRVCC in network are in EPC and MSC side. From eNB point of view, SRVCC is quite similar to normal PSHO. Therefore once EPC and MSC are upgraded to support SRVCC to one RAT (i.e, either to UMTS or to GSM), supporting SRVCC to the other RAT is relatively straight forward. Considering the fact, it seems that UE supporting SRVCC to only one RAT is more UE roadmap issue than IOT environment issue and this cannot justify having a new solution in the network. 

Even though some operators have only UMTS coverage without GSM coverage and LTE will be deployed on top of UMTS coverage in that network, this cannot be a general assumption that only SRVCC to UMTS will be needed. In some coutries, GSM coverage is much bigger than UMTS coverage and some operators want to have rather SRVCC to GSM than SRVCC to UMTS. 

Thus to reduce the efforts to standardize and implement a solution to cope with a temporary situation, it is proposed to agree on Solution 1). 

Proposal 1: It is proposed to agree that in case of triple mode UE, UE shall always support and has tested for SRVCC both to UMTS and to GSM (i.e, FGI9 & FGI27 = true) if it indicates SRVCC support in NAS.

It is true that solution 1) prevents cherry picking if some UE is intended for LTE/UMTS market with SRVCC like in Japan. But the root problem is caused by UE, UE itself can solve the problem with a simple trick like disabling GSM capabilities completely if UE wants to activate SRVCC to UMTS in Japan.

In the LS from SA2, SA2 raised some more issue as below.

A network may rely on UE support for certain frequency bands to achieve PS voice coverage, rather than relying on SRVCC when coverage is lost (e.g. the network may be planning to use a UMTS 900 or LTE 800 coverage layer to provide VoIMS without SRVCC, but may face issues with UMTS terminals that do not support UMTS 900)

Considering too much radio capabilities in MME violates layer independency as MME should be radio agnostic. And over all, VoIP call continuity can be ensured by either PSHO or SRVCC and eNB can decide either to perform PSHO or SRVCC depending on operator’s policy. Therefore, sticking to only PS HO to a certain frequency band as a VoIP continuity solution and MME has to consider this fact during VoIP call setup phase is too big restriction. As mentioned in SA2 LS, UE radio capabilities may not always be available in MME. Especially for inter-MME idle mode mobility, UE radio capabilities are not available in the target MME. Also during the attachement, UE radio capabilities will not be available in the MME. Thereforer, MME peeking UE radio capabilities may not always work. If the scenario is especially for roamer, one possibile solution is that roamers will do CSFB always.

Proposal 2: It is proposed to agree that MME does not need to consider supported bands by UE when sets up a VoIP call and rely on SRVCC if the PSHO for VoIP is not possible. 
3
Conclusion

This contribution discussed SRVCC NAS capability and AS FGI bit setting issue and made the following proposal.
Proposal 1: It is proposed to agree that in case of triple mode UE, UE shall always support and has tested for SRVCC both to UMTS and to GSM (i.e, FGI9 & FGI27 = true) if it indicates SRVCC support in NAS.

Proposal 2: It is proposed to agree that MME does not need to consider supported bands by UE when sets up a VoIP call and rely on SRVCC if the PS-HO for VoIP is not possible
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