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Abstract of the contribution: This paper is to give some background information for what have been discussed in CT1 for the issues with deactivation of ISR.
1. Introduction

The existing mechanism for deactivation of ISR is based on a UE-based solution in which the UE informs the network about its support of EMM combined procedures (static capability), which decreases the ISR efficience as SGSN can not activate ISR for any CSFB/SMS over SGs capable UE. 

During CT1#72 meeting, CT1 has discussed two potential solutions (i.e. UE-based solution and network-based solution) and it would be beneficial to further investigate network-based solution as way forward as the UE-based approach had not enough support in CT1 and was not agreed. 
2. Discussion

2.1 Analysis of deactivation of ISR
The SGSN (in a network which supports CSFB) has to deactivate ISR by checking the EMM combined procedure capability bit included in the MS Network Capability IE. Quote of the section 4.7.5.2.3 of 3GPP TS 24.008 [3]:

If the network supports CS Fallback, and the mobile station has indicated support of EMM combined procedures in MS network capability, the network shall indicate in the Update result IE in the ROUTING AREA UPDATE ACCEPT message that ISR is not activated.
The current CT1 text results in undesirable effects since the network deactivates ISR for UEs which implement CSFB and/or SMS over SGs but are not configure to use it. Therefore, ISR is deactivated for UEs with SRVCC capability which is able to perform combined procedures (but not configured for CSFB and/or SMS over SGs). On one hand, this is not optimal and results in unnecessary signalling load to operators’ networks (tracking area updating procedures) for UEs that return to E-UTRA when the ISR is available in the network.
On the other hand, the above text in 3GPP TS 24.008 [3] is also against the stage 2 where the current stage 2 text clearly avoids the deactivation of ISR for non CSFB and/or SMS over SGs enabled UEs, quote of section 5.5. of 3GPP TS 23.272:

CSFB and/or SMS over SGs enabled UE includes the "combined EPS/IMSI attach capability" indication as part of the "UE Network Capability" in the Attach, RAU or combined RAU/LAU Request message, if the UE has been configured to use CSFB service or SMS over SGs. SGSN stores the "combined EPS/IMSI attach capability" indication for ISR operation. If the UE has not been configured to use CSFB or SMS over SGs, the CSFB/SMS over SGs capable UE shall not include the "combined EPS/IMSI attach capability" indication in the Attach, RAU or combined RAU/LAU Request message to SGSN
It is important to note that the main reason to deactivate ISR is to re-establish the SGs association between the MME and the MSC/VLR when the UE returns to E-UTRA due to the SGs association for this particular UE has been removed as a result of a successful combined RA/LA updating procedure. However, in the cases that the SGs association between the MME and the MSC/VLR is not established for this particular UE, then deactivating ISR is not needed.
For IMS/CSFB/SMS over SGs capable UEs, the SGs association is not established in the following scenarios:

a) In case that the UEs are 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) When the UE roam from CSFB capable LTE network to non-CSFB capable LTE network, the SGs association can not be established.
c) 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.
So, the existing solution is based on a UE-based solution in which the UE informs the network about the support of EMM combined procedures (static capability). The existing solution is not optimal and results in undesirable effects as described previously. Therefore, solutions should be investigated.
2.2 Possible solutions

(1) UE-based solution (C1-111853; CT1#71):
One can wonder whether the indication of the UE of the EMM combined procedures capability bit is static. We can conclude that as per other capabilities included in the MS Network Capability IE the EMM combined procedures capability should be static and not configuration or success/failure of a previously performed combined procedure in E-UTRA.
The UE-based solution just proposes to make the setting of the EMM combined procedures capability bit dynamic in a similar way as the enabling/disabling of the E-UTRA capability. 
(2) Network-based solution(as per Solution 4 in S2-101492 / C1-100844 discussed back in February 2010; SA2#78 / CT1#63):
One can also see that whether the SGSN decides to deactivate ISR for a particular UE should then be based on whether the SGs association is established for this UE and not based on the UE’s capability included in the MS Network Capability IE, which is a static capability anyway. 
The detailed procedures are:
(1) On combined EPS-attach, the MME stores the fact that a SGs association was set up for the UE. In UTRAN, when the UE sends a combined-RAU, as part of the normal procedures, the SGSN sends the context-request to the MME, and the MME includes the indication of “SGs association established” in the context response (along with the already sent ISR capability).
(2) If the indication of “SGs association established” is set to “true”, then SGSN is not to activate ISR for the UE. If the indication is set to “false”, then SGSN is to activate ISR for the UE.
Here we just provide some high-level background information and for detailed information please see C1-111853 and C1-100844/S2-101492.
3. Conclusion

We believe that in order to provide an optimal solution for ISR a network-based solution is the way forward for solving the issue. Moreover, in our view the principle of using the MS Network Capability IE for advertising static UE capabilities should remain as much as possible (with the exception of the ISR capability).
So, it is proposed here to adopt network-based solution i.e. changes are needed for the SGSN to know whether an SGs association is established for the UE, which would be retrieved from the MME (new indicator of whether SGs association is established should anyhow be added). 
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