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1. Introduction & Background

In the RAN2#105 meeting, the issue of PLMN mismatch problem between UE and Network for the re-establishment case was identified during online discussion and a LS has been agreed to be sent to CT1 for further consideration on the issue [1].
After discussion in CT1, a NAS based solution which requires the UE going to 5GMM-IDLE after the reestablishment of the RRC connection if the selected cell is a shared cell has been discussed. However, CT1 leaves the final decision on whether to adopt the NAS based solution up to RAN2. Corresponding LS (C1-192807) has been agreed in the CT1#116 meeting and the LS will be sent in this RAN2 meeting [2].
	CT1 has discussed the NAS based solution which requires the UE going to 5GMM-IDLE after the reestablishment of the RRC connection if the selected cell is a shared cell. Some companies in CT1 have also indicated that this would defeat the purpose of the reestablishment.


In this contribution, we analyze this identified issue for the re-establishment case from RAN2 perspective and propose a way forward. 
2. Discussion

According to current TS 38.331 [3], when the trigger condition for re-establishment has been met, the RRC CONNECTED UE will initiate RRC re-establishment procedure and perform cell selection. 
The motivation of performing cell selection is to select a suitable NR cell to initiate transmission of the RRCReestablishmentRequest message. According to 38.304 [4], if a cell is considered as suitable only if the cell is part of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list.
	suitable cell:

A cell is considered as suitable if the following conditions are fulfilled:

-
The cell is part of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list and trackingAreaCode is provided for that PLMN;
-
The cell selection criteria are fulfilled, see subclause 5.2.3.2.

….


According to above observations, if PLMN change happens during cell selection, the selected cell can be categorized into two cases:
Case 1: selecting a non-shared network cell belonging to the Equivalent PLMN (EPLMN)
Case 2: selecting a shared network cell belonging to the Equivalent PLMN (EPLMN)
For case 1, if the selected cell is a non-shared network cell, which means the cell belongs to only one PLMN and only one PLMN identity is broadcasted in SIB1. When a UE initiates RRCReestablishmentRequest message to such cell, there is no ambiguity of the selected PLMN between the UE and the network. The gNB can deduce that the selected PLMN of the UE equals to the broadcasting PLMN identity in the selected cell.
For case 2, if the selected cell is a shared network cell, there may be ambiguity of the selected PLMN between the UE and the network. For example, UE with selected PLMN=3 is configured with an EPLMN list of {PLMN=1, 2, 3} and RLF happens afterwards. Meanwhile, the re-establishment cell is broadcasting a PLMN list of {PLMN=1, 2}. The network cannot figure out which EPLMN (PLMN=1 or PLMN=2) is selected in the UE since the selected PLMN identity is not included in RRCReestablishmentComplete message in current TS 38.331. Consequently, the issue of PLMN mismatch problem between UE and Network for the re-establishment case happens.
CT1 has currently identified following two issues, if AMF and UE-NAS layer are out of sync for selected PLMN ID as following. 
	C1-186994:
1. If the AMF initiates authentication procedure, the AMF will use old allocated PLMN ID(say PLMN ID-1) whereas the UE will use the currently camped PLMN ID(say PLMN ID-2) in the calculation of Kamf. Thus authentication procedure will fail.

2. If the AMF initiates de-registration procedure with cause #11 assuming UE is on PLMN ID-1, whereas the UE is camped on PLMN ID-2 then the UE will move the PLMN ID-2 to the forbidden PLMN lists instead of PLMN ID-1. As a consequence of this UE will not try for service on PLMN ID-2. 


According to above analysis, we have the following observation:

Observation 1: The issues which are relative to AMF and UE-NAS layer out of sync for selected PLMN ID are applied for both RRC inactive state case and the re-establishment case.
In order to avoid the above PLMN mismatch due to selection of a shared cell belonging to an EPLMN, CT1 has discussed the NAS based solution which requires the UE going to 5GMM-IDLE after the reestablishment of the RRC connection if the selected cell is a shared cell. Some companies in CT1 have also indicated that this would defeat the purpose of the reestablishment. CT1 also agrees that it is up to RAN2 to make the final decision.

From our understanding, whether the UE should go to 5GMM-IDLE depends on how serious the issue is if AMF and UE-NAS layer are out of sync for selected PLMN ID. We also assume that the UE pre-empt behaviour, i.e., the UE goes to 5GMM-IDLE after the reestablishment of the RRC connection if the selected cell is a shared cell, can give the better UE experience by avoiding unnecessary failure case in NAS. Therefore, we propose that：
Proposal 1: Respond to CT1 LS to adopt the NAS based solution in order to solve PLMN mismatch problem between UE and Network for the re-establishment case, i.e., the UE goes to 5GMM-IDLE after the reestablishment of the RRC connection if the selected cell is a shared cell. 
3. Conclusion

In this contribution, we mainly discuss the potential PLMN mismatch issue for the re-establishment case from RAN2 perspective and propose a way forward.
Observation 1: The issues which are relative to AMF and UE-NAS layer out of sync for selected PLMN ID are applied for both RRC inactive state case and the re-establishment case.
Proposal 1: Respond to CT1 LS to adopt the NAS based solution in order to solve PLMN mismatch problem between UE and Network for the re-establishment case, i.e., the UE goes to 5GMM-IDLE after the reestablishment of the RRC connection if the selected cell is a shared cell.
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