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1. Introduction
An LS(C4-102846) on SGs association removal from the last CT4#51bis meeting has been sent to CT1, it kindly requires CT1 to analyze the addressed problem and provide feedback. This paper attempts to discuss the scenarios and problems and propose the alternative solutions.
2. Dicussion
2.1 scenarios and problems
We consider the follow scenarios which may cause problem:

Scenario 1: 
CSFB or SMS over SGs is activated in the UE for which the mode of operating is “CS/PS mode 1” and the voice domain preference for E-UTRAN setting is "CS voice preferred, IMS PS Voice as secondary" at first. When the UE performs combined TAU to another MME, for specific reason, e.g. EMM#18(CS domain not available), the target MME will not re-establish the SGs association with the VLR, only the TAU for EPS services is successful. After receiving the TAU Accept message with EMM#18(CS domain not available) and IMS Voice over PS session supported Indication, the UE may transit from CS/PS mode 1 to PS mode 1 and transit from "CS voice preferred, IMS PS Voice as secondary" to “IMS PS Voice only” or “IMS PS Voice preferred, CS voice secondary”, then prefer to keep staying in LTE rather than attempt to select GERAN or UTRAN radio access technology.

Problems: 

In this case, the SGs association in the VLR is still SGs-ASSOCIATED and the "implicit detach timer" has been stopped in the VLR due to a successful EMM combined procedures before. If the UE keeps staying in LTE, the UE can not been detached for non-EPS services, and the resources in the VLR will never be released. Unless there is an incoming MT Call/SMS for the UE, the VLR will inform the stored MME to paging the UE. Upon receiving the paging reject message from the MME which has received the paging request message before, the VLR will restart the “implicit detach timer". When the "implicit detach timer" expires, the UE can be detached for non-EPS services successfully.
Scenario 2: 
CSFB or SMS over SGs is activated in the UE operating in CS/PS mode 2 at first. When the UE performs combined TAU to another MME, for some reasons, e.g. EMM#22(Congestion) or EMM#18(CS domain not available), the target MME will not re-establish the SGs association with the VLR, only the TAU for EPS services is successful. After receiving the TAU Accept message with specific EMM causes, the UE prefers to keep staying in LTE rather than attempt to select GERAN or UTRAN radio access technology.
Problems: It is the same as the above that the UE can not been detached for non-EPS services unless there is an incoming MT-Call or SMS.
According to the discussion above, we can get a conclusion that:
CSFB or SMS over SGs is activated in the UE at first, when the UE performs an inter MME mobility procedure such as combined TAU to another MME, for some reasons, the target MME will not re-establish the SGs association with the VLR, only the TAU for EPS services is successful. However, the UE prefers to keep staying in LTE rather than attempt to select GERAN or UTRAN radio access technology.
In this case, the SGs association in the VLR is still SGs-ASSOCIATED and the "implicit detach timer" has been stopped in the VLR after a successful EMM combined procedures, if the UE keeps staying in LTE (e.g. UE operating in CS/PS mode 2 of operation) and there is no MT call/SMS for the UE, the UE can not been detached for non-EPS services, the resources in the VLR will never be released.
2.2 Solutions
As stated in 3GPP TS 29.118, if the VLR’s implicit detach timer is not running then the VLR shall set and restart the implicit detach timer upon reception of an SGsAP-EPS-DETACH-INDICATION message. So, it is possible to trigger the MME to send an SGsAP-EPS-DETACH-INDICATION message to the VLR in the scenarios discussed in section 2.1. There are two possible solutions to do this:
Solution 1:

The Source MME with a SGs association state different from SGs-NULL shall send an SGsAP-EPS-DETACH-INDICATION message to a VLR if the Source MME receives a Context Acknowledge message or Forward Relocation Response message from the Target MME with the cause indicating "EPS Service available only". "EPS Service available only" cause value is used when the UE performs combined TAU procedure, but only the EPS services are accepted successfully and the SGs association will not be established towards the VLR because of some reasons, e.g. the MME does not support CSFB/SMS over SGs or No CS resources available. 
Evaluation: This solution has been discussed in the last CT4#51bis meeting (C4-102631), but it can not cover all the cases. For example, if the SGs association establishment failure is caused by location update related procedure, the Context Acknowledge message or Forward Relocation Response can not applied for this solution.
Solution 2: 

The Source MME with a SGs association state different from SGs-NULL shall send an SGsAP-EPS-DETACH-INDICATION message to a VLR if the Source MME receives a Cancel Location from the HSS.

Evaluation: 
It is excerpted from the 3GPP TS 29.118 that:

"When a VLR receives an SGsAP-EPS-DETACH-INDICATION message, the VLR shall send an SGsAP-EPS-DETACH-ACK message to the sending MME. The VLR shall check the MME name indicated in the SGsAP-EPS-DETACH-INDICATION message. If the received MME name is not changed comparing to the MME name stored in the VLR, the VLR shall move the state of the SGs association for the UE from any state to SGs-NULL and marks the SGs association as "detached for EPS services" with the reason indicated in the IMSI detach from EPS service type information element. Otherwise, the VLR shall discard the SGsAP-EPS-DETACH-INDICATION message and the state of the SGs association shall not be changed."
Based on the above text, this solution can well utilize the current Explicit IMSI detach from EPS services procedure defined in the TS 29.118 to handle the problems and will not impact the normal SGs association establishment procedures. 
3. Proposal
We kindly ask CT1 to discuss the proposed scenarios and problems, and propose to adopt the solution 2 provided in C1-104647(R8) / C1-104648(R9) / C1-104649(R10).
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