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Abstract of the contribution: Proposal to resolve the mis-match between NAS/AS capabilities to enable correct decision of VoLTE or CSFB by knowing the necessary access capabilities.
1. Introduction

During SA2/RAN2/RAN3/CT1 joint meeting in SFO (SA2#88) on the issue related to “SRVCC AS/NAS signalling” discussion, the result was to continue the discussion within SA2. Pls see the following reference for background info:

http://www.3gpp.org/ftp/tsg_sa/WG2_Arch/TSGS2_88_San_Francisco/Report/JMB-SFO-11-2011_v2.zip
2. Discussion
The issue is stemmed from SRVCC with FGI/NAS mis-match then, an unexpected consequence (i.e., voice session might be dropped) can occur when the network and the radio capabilities are not correctly exchanged. 
For example, there are something like ~25 bands defined for FDD and ~11 bands for TDD in LTE. If the LTE voice coverage is based on certain combination within FDD or TDD bands, or a mix combination of FDD and TDD bands then it is crucial that the NAS level indication “IMS voice over PS Session Supported” from MME is given based on the radio network layer topology and the UE’s radio capabilities. Otherwise, the continuation of VoLTE session using PS HO may not be possible (e.g., see the sad face in Fig-1).
Another example is related to VoLTE session with inter-RAT PS HO to UTRAN. It is possible that the UE only supports IMS voice over LTE but not on UTRAN (see discussion paper S2-120745). This is another use case that the NAS level indication “IMS voice over PS Session Supported” from MME should be given based on the UE capabilities to perform IMS voice over UTRAN and the PS voice radio coverage dependency (i.e., overlapping 3G and LTE), see the right image of Fig-1.
This figure shows above mentioned scenarios that the same MME have to respond differently as the UE enters a new TA during a TAU with respect to the “IMS voice over PS Session Supported” indication for the same UE depended on how the voice session coverage is handled (e,g PS voice coverage conditions have changed in each of these areas (i.e., TAI list)).
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Fig-1: illustration of different response on IMS voice over PS session Supported indication from MME.

Therefore, following parameters need to be taken into account when determining the correct setting of “IMS voice over PS session Supported indication”

1) UE feature capabilities:

a) SRVCC from LTE to 3G
b) SRVCC from LTE to 2G
c) IMS Voice supported over LTE  d) IMS Voice   supported over UTRAN 
e) PS-PS HO to 3G/2G
2) UE radio capabilities:

a) FDD bands  b) TDD bands  c) PS HO between LTE FDD to LTE TDD or vice versa

d) PS HO between LTE FDD/TDD to 3G TDD/FDD or vice versa
3) Radio network mobility strategy for the voice coverage at the UE location

a) based on SRVCC to 2G   b) based on SRVCC to 3G (TDD and/or FDD)   c) based on PS-PS HO to  other LTE band (FDD and/or TDD)  d) based on PS-PS HO to UTRAN (FDD and/or TDD)
3. Proposal
Respect the NW type based solution and in order to resolve the above stated issues (i.e., consider sufficient UE and radio network capabilities), it is proposed to adopt the following principles:

1. UE Release Aspect: Legacy (such as from Rel-9) LTE UE to be supported. 

2. Support of RAT type: UE can support IMS PS voice over LTE and UTRAN separately. 

3. AS/NAS Task Separation: MME is not required to know about the radio network mobility strategy (i.e., Intra or Inter-RAT PS HO band or FDD/TDD, SRVCC to 2G or 3G, etc).

We propose a potential scheme to meet the above principles by allocate the radio related tasks to be handled by the eNB and define a new eNB-MME procedure (Information Element) that allow the MME to accurately reflect the “voice over PS session Supported” indication after “consulting” with eNB.

Following Fig-2 illustrates the overall high level procedures based on this approach:
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Fig-2. High level procedure for NW based solution 
1-2 MME sets the “voice over PS session Supported” indication based on existing information from the current UE and MME policy.
3a. MME includes the “voice over PS session Supported” indication in S1-AP: Initial Context Setup to eNB so eNB aware of the initial decision made by MME (whether it is Y/N). In this message, SRVCC possible indication is also given as according to TS 23.216. 
3b-4, based on existing procedure

5. If MME has set the “voice over PS session Supported” indication to Yes then eNB needs to check the radio level possibility to meet such requirement. i.e., can voice session be handedover to target cell based on SRVCC or PS-PS HO and its underlying FDD/TDD radio topology. 

If MME has set the “voice over PS session Supported” indication to No then no further new procedure is required on eNB.

6. After eNB evaluates its mobility strategy and the UE’s radio capabilities, if it determines that the PS Voice can’t be supported then it sends a “PS Voice not possible” indication to MME via Initial Context Setup Response or UE CAPABILITY INFO INDICATION INFO or new S1 AP message (Note: RAN3 to decide).
7. when MME gets this indication from eNB, MME can send the correct NAS level “voice over PS session Supported” indication to UE by forcing the UE to perform reattach to LTE and MME sends the correct “NO” indication in the next Attach Accept message.
For signalling only procedure such as a periodic Tracking Area Update, the INITIAL CONTEXT SETUP REQUEST message is not used. It means that “voice over PS session Supported” indication for some UE will not get corrected until the EPS bearer is invoked. 
As an additional improvement for newer UE, the NAS Attach message can be enhanced (e.g., in step1 above) to include the UE features (e.g., SRVCC to 3G, SRVCC to 2G, etc). This allows the MME to have a better visiability for setting the initial “voice over PS session Supported indication”; thus, minimzing the adjustment procedure by eNB (above step 3a-6). Note: MME already receives IMS voice over LTE support indication today from UE. 
Other considerations:

If UE supports SR-VCC from LTE FDD to UTRAN but not SRVCC from LTE TDD to UTRAN, one solution is to perform an intra LTE TDD to FDD handover as first step and then perform SRVCC to UTRAN as second step. Same logic can be done for vice versa case. This decision can be performed by eNB. 

To handle the case when an IDLE mode UE is crossing radio coverage areas with different capabilities (i.e, the PS voice can’t be continued if handover is required) then it is important that the UE would perform TAU when crossing different radio coverage areas. This can be done by setting the TA list in a way that all TA and target cell radio have the same capabilities required for voice session continuity.
Note on the Applicability:

We assume the above procedure actually happen considered to be rare. Because, the majority of UEs will be in the IOTed RAT environment, considering the normal VoLTE service release. Hence, although it depends on the RAT configuration of operators, the majority of UEs would not directly affected by the mentioned procedure.
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