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Also, it has specified in the subclause 5.4.2.3 of the current spec that

“If no SGsAP-EPS-DETACH-ACK message is received by the MME in response to a previous SGsAP-EPS-DETACH-INDICATION message before timer Ts8 expires, the MME shall repeat the SGsAP-EPS-DETACH-INDICATION message a maximum of Ns8 times.”

Hence, in the cases that the state of an SGs association for a UE is SGs-NULL in the VLR while is not SGs-NULL in the MME (e.g. in the case of VLR failure), if the MME has sent an SGsAP-EPS-DETACH-INDICATION message to a VLR, the VLR shall always ignore this message and no ack to the MME. Then, at expiry of timer Ts8, the MME shall retransmit the SGsAP-EPS-DETACH-INDICATION message for predefined times, but all of these messages will be ignored by the VLR. This will result in unnecessary signaling load on the SGs interface.

Furthermore, the goal of the IMSI detach from EPS services procedure is to deactivate the SGs association for the EPS detached UE (i.e. to change the state of the SGs association for that UE to be SGs-NULL). It is a good logic for the VLR to accept the detach request to deactivate the SGs association for that UE at the MME even if the state of the SGs association for that UE at the VLR was already SGs-NULL.
One proposal for this issue is to change the action at the VLR. The VLR can accept the received SGsAP-EPS-DETACH-INDICATION message even if the state of the SGs association to the MME for that UE is SGs-NULL, and reply with the SGsAP-EPS-DETACH-ACK message to the sending MME. This proposal will avoid the retransmission of SGsAP-EPS-DETACH-INDICATION message in the above cases. 
This CR proposes the VLR does not ignore the received SGsAP-EPS-DETACH-INDICATION message even if the state of the SGs association to the MME for that UE is SGs-NULL.
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* * * * First Change * * * *

4.2.2
States at the VLR

SGs-NULL

There is no SGs association with an MME for the UE and therefore the VLR considers that the UE is IMSI detached for EPS services. In this state no SGsAP-MM-INFORMATION-REQUEST messages are sent to the MME. The VLR may initiate paging on the SGs interface if the "Confirmed by Radio Contact" restoration indicator in the VLR is set to "false" (see 3GPP TS 23.007 [4]). Any message from the MME is ignored except SGsAP-LOCATION-UPDATE-REQUEST, SGsAP-IMSI-DETACH-INDICATION and SGsAP-EPS-DETACH-INDICATION.

LA-UPDATE-PRESENT

The VLR has received an SGsAP-LOCATION-UPDATE-REQUEST message from the MME. In this state, the VLR may be waiting for the outcome of the Update Location procedure from the HSS, if the IMSI is not known in the VLR. For UEs which are configured to use CS fallback and SMS over SGs, or SMS over SGs only, the VLR shall send SGsAP-PAGING-REQUEST messages only via the SGs interface.

SGs-ASSOCIATED

The VLR considers that the UE is attached to both EPS and non-EPS services. For UEs which are configured to use CS fallback and SMS over SGs, or SMS over SGs only, the VLR sends SGsAP-PAGING-REQUEST messages only via the SGs interface. The VLR can perform the MM information procedure.
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NOTE:
Receipt of an SGsAP-RESET-INDICATION message from the MME may change or not the state of the SGs interface of all the associations associated to the restarted MME, see subclause 5.8.3.

Figure 4.2.2.1: State diagram at the VLR
* * * * Next Change * * * *
5.4.3
Procedures in the VLR

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". Otherwise, the VLR shall not change the state of the SGs association.
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. If the VLR’s implicit detach timer is running (the state of the SGs association was already SGs-NULL) then the reception of an SGsAP-EPS-DETACH-INDICATION message shall not affect VLR’s implicit detach timer.
* * * * End of Change * * * *
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