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Abstract of the contribution: this contribution discusses aligning AS/NAS SRVCC capability and configuring IMS VoPS indicator. 
1. Introduction 
At the joint meeting among SA2, RAN2, RAN3, CT1 in SA2 88 meeting, SRVCC capability alignment and IMS Voice over PS session supported Indication depending on the specific band supporting was discussed. But the solution was not decided and it is decided to have the further discussion at next SA2 meeting. 
2. Discussion 

2.1 Issues
We have discussed the following three issues.. 
· Issue 1 : one SRVCC NAS capability bit and two AS capability bit alignment 

· Issue 2 : IMS Voice over PS session supported Indication depending on SRVCC capability 
· Issue 3 : IMS Voice over PS session supported Indication depending on the specific band supporting 

For the first issue: NAS/AS capability alignment, we should exclude the network deployment SRVCC from E-UTRAN to UTRAN only or from E-UTRAN to GERAN only. But, the network deployment is possible and hence we should allow that one of AS capability bits is 1 or the other is 0 when one SRVCC NAS capability is one. 
For the second issue, the important thing is that the MME is the entity to decide whether IMS Voice over PS session supported Indication is sent to the UE or not.  Currently, the MME makes a decision only using one SRVCC NAS capability bit and one SRVCC NAS capability bit is not sufficient to solve the issue 2. For the exact decision on issue 2, the MME needs to know the target RATs and the source duplex method (FDD or TDD) where the UE supports the SRVCC. . 
The third issue is related with the network deployment in the special frequency. Hence, we suggest focusing on issue 1 and issue 2 and for two issue we propose focusing on the solutions for EPC, namely from EPC to UTRAN/GERAN. 

2.2 Solutions 
To solve the issues in 2.1, the MME needs to have the exact information on the target RATs and source duplex method. Two approaches are possible – one is UE based solution extending NAS and the other is network based solution extending S1AP. 

2.1 UE based solution extending NAS 
NAS capability can be extended to provide the more information to the MME. 
· UE indicates SRVCC From FDD LTE to GERAN, UTRAN and 

From TDD LTE to GERAN, GERAN Which are aligned with AS capability 
Based on the network capability supporting SRVCC and the UE capability, the network decides whether SRVCC can be used or not. When SRVCC can be used by the UE, the network includes IMS Voice over PS session supported Indication in attach accept/TAU accept message. 

 (-) Cons :

-  NAS protocol impact 
-  Duplicated info in NAS capability and AS capability 
 (+) Pros 

+  MME stores AS capability but does not need to check the AS capability 
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Figure 1. UE based solution using NAS capability extension 
2.2 Network based solution extending S1AP. 
The eNB provides the AS capability to the MME and the MME analyzes the AS capability to decide whether to include IMS Voice over PS session supported Indication or not. 
NOTE: RAN2 are currently discussing AS capability extension including the info related with TDD and FDD. 

In the current specification, the eNB sends radio capability to the MME after finding the radio capability is not included in INITIAL CONTEXT SETUP REQUEST message from the MME. But, when the attach accept message is included in Initial Context setup request message, the MME needs to have SRVCC supporting information before sending the INITIAL CONTEXT SETUP REQUEST message. Also for the TAU without active flag, the MME does not set up UE context in the eNB and sends the TAU accept message using downlink NAS transport message. Hence, we need the way where the MME obtains the AS capability before sending attach accept message or TAU accept message.
Note : Unless the UE is performing an Attach procedure or a Tracking Area Update procedure for the "first TAU following GERAN/UTRAN Attach" or for a "UE radio capability update", the MME already have the stored radio capability and hence use the stored radio capability. 
· The eNB provides the AS capability using Initial UE message to the MME  (Alt-A)
· The MME requests the AS capability before sending the attach/TAU response using the new S1AP message: request UE capability info (S1AP eNB ID,…) and then the eNB obtains the AS capability and sends the AS capability to the MME ( Alt-B). 
· Note 1: the eNB can give SRVCC capability related info only.  

Note2: the detail format of the new S1AP message: request UE capability info is defined by the stage 3. 
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Figure 2 . Network based solution using S1AP extension 

 (-) Cons :
-  The MME needs to check the radio capability 

-  S1AP Protocol impact 
 (+) Pros: 
+  In most cases stored radio capability can be used 
+  No duplication on capability info in AS and NAS capability

3. Solution summary and recommendation 

We can summarize the solutions as seen in the table1. Even if the network-based solution has the impact on the S1AP protocol, in the most case the MME can utilize the stored radio capability. Only when the UE performs Attach or TAU for the "first TAU following GERAN/UTRAN Attach" ,for a "UE radio capability update" or for going in TA out of TA list, the MME should request the information to the eNB separately. Hence, we propose the network based solution Alt-B and provide the CRs related with it. 

Table 1. UE based solution and Network base Solution summary
	
	Impacted Node 
	Impacted protocol

	UE based solution using NAS extension
	UE and MME
	NAS

	Network based solution using S1AP extension
	MME
	S1AP
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