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1. Introduction 
At SA2 87 meeting, LS on SRVCC capability bit setting mismatch in AS and NAS from RAN2 was discussed and SA2 replied that a joint meeting ( including SA2, RAN2, CT1, RAN3) in San Francisco would be beneficial to find a resolution.

2. Discussion 

The issue starts from mismatched setting of SRVCC related capability on NAS (SRVCC to GERAN/UTRAN capability) layer and AS(FGI bit 9 and FGI bit 27) layer. But, this issue is also related with whether the MME provides IMS VoPS =1 or IMS VoPS =0. When the MME confirms that the UE is also IOTed for the RATs where the network supports SRVCC, IMS VoPS should be 1. So, we have two issues. 
· Issue 1 : NAS capability and AS capability should be aligned

· Issue 2 : the MME should know precisely from which RAT to which RAT the UE has the SRVCC capability. 

The issue 1 may be solved by putting it as the requirement to the UE implementation. But, even if the issue 1 is solved as the implementation requirement to the UE, the issue 2 still remains. For the issue2, the MME should know exact RATs where the UE is IOTed and has SRVCC capability before sending Attach/TAU Accept message using S1AP: Initial Context Setup Request message. It is because IMS VoPS indicator is included in Attach/TAU Accept message and the Attach/TAU message is delivered using S1AP: Initial UE Context Request message. Hence, this contribution focuses on the issue2 based on the assumption NAS capability and AS capability is aligned. For solving the issue 2, two approaches are possible.  
Approach -1) extending S1AP message based on AS capability 

· UE configures the SRVCC capability to 1 in MS capability if any SRVCC FGI (9 and/or 27) is set to 1 

· The eNB provides the SRVCC FGIs to the MME 
· The MME analyzes AS: Radio capability and NAS:MS capability and the MME decides IMS VoPS value in Attach/TAU accept message. 

Approach-2) extending NAS capability 
· UE configures the SRVCC capability for each source RAT and target RAT by including the additional SRVCC capability 4 bits in MS capability (i.e. E-UTRAN to GERAN, E-UTRAN to UTRAN, UTRAN to UTRAN, UTRAN to GERAN)

· MME analyzes the extended NAS:MS capability and decides IMS VoPS value in Attach/TAU accept message. 

2.1 Approach-1 S1AP extension based on AS capability 
For the Approach-1, two alternatives are possible
· A: SRVCC FGIs in extended initial UE message

· B: introducing the new S1AP message from MME to eNB to request SRVCC FGIs in Radio capability
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Figure 1 . Solution to use S1AP extension based on AS capability

1) Approach 1-A
As seen in Alt-A in figure 1, the eNB provides SRVCC FGI bits to the MME by including them in the new IE of S1AP: initial UE message. For this, the eNB should obtain the UE capability information by sending RRC:UE capability enquiry before transferring Attach/TAU request message to the MME. The obtained UE Radio capability is included in S1AP: initial UE message with NAS: Attach/TAU Request message to the MME. Optionally, the eNB can duplicate the SRVCC FGIs in the different new IE from UE radio capability in the initial UE message in order to help MME interpret SRVCC FGIs without decoding UE radio capability. The received SRVCC capability in NAS: MS capability and AS: Radio capability are analyzed together in order to decide whether IMS VoPS value. 
(-) Cons :
-  eNB should obtain the Radio capability using RRC: UE capability information before sending S1AP:initial UE message. 
-  S1AP: Initial UE message should be extended to include Radio capability and the RAT where the UE supports SRVCC.-

 (+) Pros: 
 +  no impact on the UE 

2) Approach 1-B
As seen in Atl-B in figure2, the eNB transfers the Attach/TAU request from the UE to the MME. The MME receiving it checks whether SRVCC capability in MS capability is 1 or 0. If it is 1, the MME requests UE radio capability to eNB using the new S1AP message. Then the eNB returns Radio capability including SRVCC FGIs using the S1AP: radio capability info indication. Optionally, the S1AP: radio capability info indication message may duplicate SRVCC FGIs in the different new IE in order to help MME interpret SRVCC FGIs without decoding UE radio capability. After checking UE Radio Capability, the MME decides whether IMS VoPS is configured 1 or 0 in Attach/TAU accept message to the UE.
(-) Cons:  
-  MME should obtain radio capability by sending new S1AP message and decode the Radio capability to check the exact destination RAT where the UE supports SRVCC 

- new S1AP procedure should be introduce to enable the MME to obtain radio capability. 

(+) Pros:
+  no impact on the UE

2.2 NAS capability extension 
The following figure 2 shows the second solution. The UE sends the additional MS capability including explicitly indicating that SRVCC is supported from which RAT to which RAT in MS capability. This extension should include 4 bit to specify each the source RAT and each destination RAT (i.e. E-UTRAN to GERAN, E-UTRAN to UTRAN, UTRAN to UTRAN, UTRAN to GERAN). It is because the capability is generally static, the UE should not be supposed to signal the different values on SRVCC capability dynamically, i.e. depending on the camping RAT. In addition, this extension should not impact on the UEs which have the existing SRVCC to GERAN/UTRAN capability is 0. Hence, only if existing SRVCC to GERAN/UTRAN capability is 1, new additional SRVC capability needs to be signalled to specify each the source RAT and each destination RAT (i.e. E-UTRAN to GERAN, E-UTRAN to UTRAN, UTRAN to UTRAN, UTRAN to GERAN). 

(-) Cons :
- SRVCC capability extension is required to MS capability and this causes the impacts the NAS protocol 
(+) Pros 
+  no impact on S1AP extension 
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Figure 2. Solution to use MS capability extension in NAS message 
3. Conclusion and recommendation 

Considering the impact on the UE, we suggest the Approach 1A or Approach 1B as the way forward. If the way forward is agreed and the applied release is decided, Samsung will provide the CRs. 
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