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1. Introduction
In CT1#80 Prague meeting, a CR [1] was tabled for SGs removal for non-combined request but was postponed due to the guidance was required from SA2 and an LS [2] was sent to SA2 at that meeting. Then in CT1#81 New Orleans meeting, the CR [3] was resubmitted but still postponed due to the reply from SA2 was delayed. After the last SA2#94 meeting, the SA2 reply LS C1-130062(S2-124912) [4] was email approved and concluded it was an error case, but the ball was kicked back to CT1 for the final decision.

This discussion paper attempts to provide more history information on SGs removal related discussion happened in past CT1 and SA2 meetings, and to conclude that no explicit SGs removal procedure needs to be triggered by the MME for the non-combined request with an active SGs association.
2. Discussion

2.1 The proposal in CR C1-124289
The main motivation of the CR C1-124289 was to fill the hole in the procedural text to align the SGs state transfer (red highlighted below) showed in Figure 4.3.3.1 in TS 29.118.
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NOTE:
A normal attach request or attach request for emergency bearer services causes the same state transition as a normal tracking area update request.

No text in the procedural subclause describes that the MME needs explicitly to initiate a detach procedure to the VLR to remove the SGs association at the VLR side. This means the MME will only remove the SGs association locally. Then the result was the state of the SGs association was misaligned between the MME and the VLR for UE who initiated a non-combined attach/TAU procedure but has an active SGs association. As indicated in the cover page of the CR C1-124289, this state misalignment may lead to failures at paging for CS services and delayed the state alignment for CS services, e.g. CSFB.
Based on the above fact, the CR proposed the MME explicitly to initiate an SGs detach procedure to the VLR to remove the SGs association at the VLR side when the MME receives a non-combined attach/TAU request from a UE for which an active SGs association exists.

Note that this proposal does not align with the SGSN action at the Gs interface when a non-combined request received. See 3GPP TS 23.060, subclause 6.3.1:

“When the MSC/VLR receives an LA update via the A or Iu interface from an MS or establishes a SGs association with an MME for which a Gs association exists for that MS, the MSC/VLR shall remove the association without notifying the SGSN. When the SGSN receives a (non-combined) RA update from an MS for which an association exists, the SGSN shall remove the association without notifying the MSC/VLR. When the MSC/VLR receives a BSSAP+ MS Unreachable message from the SGSN indicating that PPF is cleared, the state of the association shall not be changed at the MSC/VLR.”
2.2 History on SGs removal discussion
The SGs state misalignment can also happen in other scenarios rather than the case in CR C1-124289. By recalling the discussion triggered by an incoming LS (C4-102846 [6]) from CT4 in CT1#68 meeting in 2010  (C1-104646 [5]) and in SA2#83 meeting, the SGs state misalignment can also happen due to inter-MME mobility from an SGs supported MME to an SGs non-supported MME. During that discussion cycle, it was confirmed in CT1 and SA2 that another similar case could also happen, i.e. the MSC/VLR cannot release CS resource happens when the UE moves from GERAN/UTRAN with Gs association (i.e. NMO I) to E-UTRAN without SGs support (e.g. provision of VoIMS).
In all the above two cases, the CS resource for the UE was remained in the VLR while no related SGs association established at the MME side. This was actually the problem highlighted in the CR C1-124289. However, during the discussion in CT1#69 meeting for the CR (C1-110196 [8]), it was commented to do nothing for this problem or have a VLR internal solution without change the MME side. See the quoted comments below from the CT1#69 meeting report:

“Nokia Siemens Networks commented that if there is a problem on the VLR side then this should be corrected there.

Hitachi commented that they would suggest to do nothing.”
Furthermore, SA2 also thought it is not necessary to solve this problem and showed several reasons in the reply LS (C1-111646 [7]), e.g. quoted:
“b) According to the current principle, the MSC/VLR is allowed to keep the CS context of the detached UE for a while, so that it can be reused later without accessing the HLR when the UE returns back to GERAN/UTRAN and registers into the same MSC/VLR.

…
e)In addition the MSC can use existing mechanisms to purge long term inactive subscriber records.”
Also, in the latest reply LS C1-130062(S2-124912) [4], SA2 indicated this is an error case and that should normally not occur.
Based on the above history discussion and the latest feedback from SA2, the SGs state misalignment happened due to non-combined attach/TAU request from a UE with an active SGs association is an error case and normally will not happen. Even this could happen, it is not necessary to solve this problem by providing a solution at the MME side. The existing mechanisms at the VLR are enough.
3. Conclusion

This paper provided detail history information on SGs removal related discussion happened in past CT1 and SA2 meetings.
Based on the discussion in section 2, it proposes CT1 to simply note the reply LS C1-130062(S2-124912) [4] from SA2 without any CR action.
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