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Abstract of the contribution: Discuss about the UE/Network voice continuity capability issue and propose how to move forward on this issue.
1 Introduction
Voice can be deployed on the PS domain if the radio access is LTE or HSPA. However it may be not possible to continue voice in the PS domain due to the LTE/HSPA coverage issue. Two solutions have been considered to solve this issue, 

A) SRVCC to change the voice from PS domain to CS domain. 

B) Special frequency band usage, especially for LTE case.   

These two methods all require that UE/Network radio capabilities are matched each other. The recent discussion reveals that from NAS layer the MME/SGSN are not able to judge whether the radio capabilities are matched or not. This may lead to UE make a wrong Voice domain selection. In this contribution we try to analyze this issue and give the way forward. 
2 Discussion
2.1 UMTS domain
There are no SRVCC indicator on the AS layer. Instead the RNC detect whether the UE support SRVCC from the indication given by SGSN. And the SGSN detects whether the UE supports the SRVCC capability via the NAS layer information (i.e. Classmark). However due to the information of SRVCC to UMTS is overlapped with that to GERAN, it is not possible for SGSN to detect whether UE only support SRVCC to GERAN or SRVCC to GERAN/UTRAN both. 
C1: For the UMTS domain the existing UE (i.e. Pre-R11) should either support SRVCC to UMTS only or support both if they support SRVCC. Also if we want to only support part type of SRVCC, e.g. only to GERAN, the enhancement on UE is need. 
2.2 EPS domain

Several options have been discussed before. They can be classified into two types of solutions, i.e. UE based or Network based. 
2.2.1 UE based solution
a) Enhanced the NAS bit
This option is to enhance the UE Core Network capability bit to let MME can detect the voice continuity capability supported by the UE (i.e. SRVCC and/or special frequency band).
1) Only the new type of UE can support it. So for the Pre-R11 UE this method does not solve the problem. 
2) If there are some extension on the radio access capability, e.g. a new frequency band, this method will also impact the MME. 
b) Different types of SRVCC supported at the same time. 

This option asks UE to support the different types of SRVCC at the same time, i.e. if UE support one type of SRVCC they should also support (including IOT:ed) other types of SRVCC simultaneously.
One liaison from RAN plenary (RP-111769) seems indicates that UE vendors are still allowed to not introduce SRVCC to UMTS even UE support UMTS. 

2.2.2 Network based solution
c) Cross layer Radio capability analysis on the MME. 
This option asks MME to do the radio capability analysis, i.e. derive the SRVCC type supported information from the UE radio capability container. And the MME get that capability information via two possibilities, i.e. via UE or via eNB. However this solution needs a quite big change. 
1) MME need to do the cross layer analysis which is not suitable as this means that if the AS layer radio capability IE encoding changes the MME will also be impacted. 
2) How the MME get the UE radio capability. 
· If it is sent by the UE, it need change the current design as the RADIO capabilities are reported via the eNB to the MME not directly via the UE. 
· If it is sent by the eNB, the new procedure need be defined as the RADIO capability can not be reported back to the MME before ATTACH accept message. 
d) MME query Radio capability from the eNB
This option is an enhancement on the option 3). The radio capability is not conveyed in the RADIO container, instead in the S1-AP IE. When the MME detect that radio capability analysis is necessary, it query the eNB (refer to [4]). Based on that, MME can send the correct VOICE indicator back to UE. 
This method require, 

1) A new S1 procedure need be introduced between eNB and MME. 

2) In most of case all of the UE will be asked to do this query even this query may not need as the mismatch should only be small amount of user. 

e) Using the RFSP to change UE camping policy
Comparing to all of above approach, another approach is that in most of case this voice continuity capability mismatch will happen only for a small amount of user, e.g. the incoming Roamer. This is due to there are no reasons for operator to give a mismatched capability handset to its user. It is possible for part of user to use a different type of handset, e.g. not use the operator customized handset. However that type of user should not be too much. As such we think in most of the case the VOICE indicator sent to UE is correct. Only in some case network need do some adjustment to help that mismatched user to select the correct voice domain if the indicator sent to user is incorrect.  
If the capability mismatched happen UE should be forced to use CSFB not VOIP. If UE would like to use CSFB one recommendation considered before is selective camping, i.e. let UE camp on the UMTS/GERAN network which can also reduce the establishment delay. So the possible method is even the VOIP indicator are sent to UE incorrectly, the network can still use the RFSP method to force UE back to the GERAN/UMTS domain. Then in that domain the SGSN can set the correct VOIP indicator. Thus the problem can be solved. 

The simplified procedure can be explained as below,

[image: image1]
When MME receive the Attach Request message it do an initial judgment per NAS indicator. If UE does not support SRVCC, the VOIP indicator will not be set in the ATTACH ACCEPT message.

When the eNB send the Initial Context Setup Response Message back to the MME, the additional VOICE continuity supported indicator will be included. Based on that indicator MME can further judge whether the VOIP indicator sent to UE before is correct or not. If it is incorrect, the MME can adjust the UE camping policy. For example, if the SRVCC capabilities are mismatched, the MME can choose the RFSP to steer UE camping on the UMTS/GERAN network and release the S1 connection. 

This method require, 

1) A new IE need be populated by the eNB.
2.3 Solution analysis  

From the above possible solutions we can see that the enhancement NAS approach (option A) can assure the VOIP indicator set correctly. So if only new UE need be considered and no future extension requirement issue, then this option can be considered first. 
In case the option A) is not suitable due to legacy UE also need to be considered or some other reasons, then the RFSP based solution (option E) can be considered. 

C2: Option A) or Option E) are all possible solution. These two solutions can be considered further. 
3 Conclusion
Based on above analysis we think that option A or option E are all possible solutions. Option A has light change on network side, a preference on the option A. As this option is very clear, the related CRs are not shown. The related CR on option E which helps to understand that approach is also provided. 
We propose SA2 to discuss this issue and make a choice on which options should be adopted.  
4 Reference
[1]
R2-114808, LS on SRVCC capability bit setting mismatch in AS and NAS, RAN2

[2]
S2-114702, Reply LS on SRVCC capability bit setting mismatch in AS and NAS, SA2

[3]  S2-114796, Mismatch between SRVCC capability indicator and FGI bits and related issues, Ericsson, ST Ericsson

[4]
S2-114874, AS/NAS SRVCC capability, Samsung

[5]
S2-115070, AS/NAS SRVCC capability bits and voice domain selection, NTT DOCOMO

[6]
S2-115180, SRVCC Capability and FGI setting in NAS and AS, Nokia Siemens Networks
[7]  RP-111769, LS on FGI 27 in LTE and Single Radio VCC, RAN plenary



















































































































































































































































































































































































































































































































































MME do initial judgement based on NAS indicator
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Per Voice continuity indictor informed by eNB


If alignment indicated by the eNB, continuity current procedure, 


If not aligned indicated by the eNB, MME may release RRC connection and request UE to camp on the UTRAN/GERAN.
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