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Abstract of the contribution: This paper continues the discussion for the issues with deactivation of ISR for CSFB.
1. Introduction

According to the discussion in SA2#88e meeting, it seems that we need some more time to investigate the problem and find out whether the problem indicated by CT1 LS is corner case or not. Furthermore, if we tend to agree to need a solution, then we need to investigate the network based solutions as there is no enough support for UE based solution. 

For detailed information please see S2-114191 and C1-111853 and C1-100844/S2-101492.
2. Discussion

2.1 Issues with deactivation of ISR
According to the current stage 2 principle for ISR maintenance in CSFB, during the combined RA/LA update procedure, the SGSN deactivates ISR if the UE is configured to use CSFB/SMSoSGs and the “EMM Combined procedures capability” bit in “MS Network Capability” IE is indicated. 
In other words, SGSN now interprets the “EMM combined procedure capability” as follows:
· CSFB and/or SMS over SGs is enabled 
· And there exists SGs association between MME and MSC Server (although there may not exist SGs at all).
However, per stage 3 spec, “EMM Combined procedures capability” is a static capability for the UE and shall always be provided to the SGSN. In other words, the value for this indicator is set statically, e.g. by the manufactory or the operator, it can not be updated based on the status of SGs association that decreases the ISR efficiency as SGSN may deactivate ISR unnecessarily. 
It is important to note that the main reason to deactivate ISR is to re-establish the SGs association when the UE returns to E-UTRAN due to the SGs association has been removed as a result of a successful combined RA/LA updating procedure. 
However, even if “EMM Combined procedures capability” bit is set to true in UE, in some cases there is no SGs at all and then deactivating ISR is not needed. For example:
a) The UE is configured with the setting of "prefer IMS PS Voice with CS Voice as secondary" and LTE and 3G are both VoIP capable, the SGs association does not need to be established.

b) The UE is configured with the setting of “IMS PS Voice only with data centric”, the SGs association does not need to be established.
c) When the UE roams from CSFB capable LTE network to non-CSFB capable LTE network, the SGs association can not be established.

d) If the combined EMM procedure is successfully for the EPS services only due to some error cases in the MSC sever (e.g. network failure or congestion), the SGs association can not be established.

e) …..
2.2 Problem analysis
Based on online/offline discussion in SA2#87/88e, there at lease exist two voices so far:
1) One voice is that network based solutions should be investigated (as there is no enough support for UE based solution). We can see that the root problem is that the existing solution is the “EMM combined procedures capability” static and cannot be updated based on SGs establishment status. The existing solution is sort of UE based solution and is not optimal and results in unnecessary signalling load to operators’ networks (tracking area updating procedures). 
2) The other voice is that, regarding the CSFB/SMSoSGs enabled UE, even if the UE is configured to use IMS service for voice rather than CSFB, the UE probably also uses SGs for SMS unless it wants and can use SMS over IMS. Therefore the use case without SGs association is corner case and there is no need to have the solution. 
Question 1: whether this is corner case or not 
2.3 Possible network based solutions

(1) Alternative solution 1:
One can wonder whether the SGSN decides to deactivate ISR by reusing voice domain preference and UE's usage setting. This seems workable but there may exist problem if we go into details. 
Take A.2.1 in 23.221 for example:
A.2.1
EPS Attach

The following figure A.2.1-1illustrates the UE behaviour when performing non-combined EPS/IMSI attach, with the setting of: "prefer IMS PS Voice with CS Voice as secondary".
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Figure A.2.1-1: UE behaviour for IMS PS Voice preferred with CS Voice as secondary, non combined EPS/IMSI attach
If we go with the path as highlighted in red, then:
1) The UE first perform Attach in LTE and stay in LTE and use CSFB for voice/SMS.
2) When the UE perform combined RAU/LAU, the serving SGSN is to activate ISR as SGSN misunderstand that the UE shall use IMS PS voice and there is no SGs for the UE.
3) However, SGSN should not activate ISR as there is SGs between MME and MSC Server.
(2) Alternative solution 2:
One can also see that the SGSN can decide to whether or not deactivate ISR based on SGs establishment status: 
1) On combined EPS-attach, the MME stores the fact that a SGs association was set up for the UE. 
2) When the UE enters into GERAN /UTRAN, 
a) The UE sends a combined-RAU and the SGSN sends the context-request to the MME 

b) The MME respond with the context response along with the ISR capability and the additional indication of “SGs association established”.
3) If the indication of “SGs association established” is set to “true”, then SGSN deactivate ISR for the UE. Otherwise, then SGSN activate ISR for the UE.
(3) Alternative solution 3:
One can also see that, based on SGs establishment status, the MME itself can decide to deactivate/activate ISR and inform SGSN of the outcome by reusing ISR capability. 
1) On combined EPS-attach, the MME stores the fact that a SGs association was set up for the UE. 
2) When the UE enters into GERAN /UTRAN, 
a) The UE sends a combined-RAU and the SGSN sends the context-request to the MME 

b) The MME responds with the context response along with the ISR capability but with following enhancement:
i. MME set ISR capability to false if the SGs association has been established 

ii. If not, MME follow normal behaviour to set ISR capability.
3) According to ISR capability, then SGSN follow normal behaviour to activate/deactivate ISR accordingly.
Question 2: Which solution is to be selected?
3. Conclusion

It is proposed to discuss the above and decide whether or not we need network based solution. 
According to the discussion outcome, Huawei is very happy to provide the associated CR (if needed)/LS out. 
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