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1. Introduction
At RAN3#101bis, an LS was received from RAN2 [1] following correspondence involving CT1 “on inclusion of NSSAI information during Inactive to connected mode transition”. In the LS, RAN3 was requested to check the possibility of a problem “if the UE in RRC_INACTIVE reselects to an equivalent PLMN, and while performing periodic or mobility triggered RAN update procedure it does not report the selected PLMN because it does not send resume complete message”.
RAN3 analyzed this and concluded that from a RAN perspective, a possible PLMN ambiguity (while in inactive state) should not be an issue since the RNA is a subset of the UE’s TAI list, where in principle the UE’s handling is not PLMN dependent. At most, care needs to be taken when providing a new RNA (e.g. after periodic or mobility update) to ensure that the UE is not given an RNA inconsistent with is present state (cell/PLMN).

An LS reply was sent in [2]. Note that the initial draft of the LS included the paragraph below, but this was not included in the final LS sent as the scenario was not fully acknowledged.
RAN3 also noticed that, in addition to mismatch between UE and RAN/CN while the UE is in RRC_INACTIVE, there could also be a mismatch between AMF and RAN in respect of UE’s serving PLMN even in connected mode, since a Path Switch Request (containing the PLMN received in msg5) may not be sent to the AMF if there is no RAN context relocation. RAN3 requests CT1 to take this possibility into account when analysing this issue.  

RAN3 has now received the reply from CT1 in [3]. CT1 highlights two failure cases it has found, and these are somewhat related to the text above:

1)  Failure of re-authentication procedure due to PLMN mismatch between UE and AMF.

2)  Wrong consequence of a de-registration procedure (UE moves wrong PLM to forbidden list)

Unfortunately, UE mis-read the RAN3 LS to mean that RAN would resolve a PLMN ambiguity, but in any case, the action requested is:
CT1 kindly requests RAN WG3 to confirm that the UE and AMF out of sync issue for the selected PLMN ID is resolved without any NAS involvement as per the LS in C1-186657/R3-186231.

2. Discussion
Both scenarios mentioned by CT1 are the result of NAS procedures triggered by the AMF. The UE will be paged as a result and will transition to connected mode. 

In case the UE responds to paging in a new RAN node, the initial NAS PDU is sent back to the AMF. The (possibly) new PLMN is signalled to the RAN node in msg5 and passed to the AMF in the Path Switch Request procedure. On being aware of the node change, and PLMN change, the AMF should restart the procedure based on the new PLMN. In this scenario, provided the AMF reacts appropriately, the problems cited by CT1 should not occur (noting that the AMF itself had configured a multi-PLMN TAI, and hence may expect this to happen even in normal connected mode, as an inter-PLMN X2 Handover could already have been triggered).

The possible remaining ambiguous scenario is the case where the UE is still accessing a cell of the same RAN node. In other words, the UE changes PLMN but the RAN node may not be able to deduce this from the network configuration and the UE’s RNA. Of course, when the RAN node receives msg5, it will know that the PLMN has changed. The RAN behaviour is not specified for this use case, but it would be reasonable for it to act as if there was a change of node i.e. treat any NAS PDUs as undelivered and initiate a path switch request procedure.
An interesting point is that the same scenario could also happen in case of inter-node connected mode handover that resulted in PLMN change.

Note: we acknowledge that the detail of this scenario depends partly on ongoing discussions regarding RAN sharing. 
From a pure RAN perspective, there are therefore at least two solutions:
Procedural: specify that even if there is no node change, the RAN should handle a change of PLMN as if there was a node change, i.e. not deliver NAS PDUs and trigger a path switch procedure.

Configuration: ensure that all cells of a RAN node are provided in the RNA for a single PLMN only (i.e. there is no inter-PLMN mobility in RRC_INACTIVE if the RAN node does not change). 
Proposal: RAN3 to discuss whether the above (or equivalent) can be acceptable, and if so inform CT1/RAN2; otherwise liaise CT1 and RAN2 to state that the new problem scenarios cannot be solved by RAN in all cases.
3. Summary
Both scenarios mentioned by CT1 are the result of NAS procedures triggered by the AMF. A problem can occur if the RAN sends the received NAS PDU to the UE in spite of a PLMN change (unknown until the RRC resume procedure is completed).

 From a pure RAN perspective, there are therefore at least two solutions:

Procedural: specify that even if there is no node change, the RAN should handle a change of PLMN as if there was a node change, i.e. not deliver NAS PDUs and trigger a path switch procedure.

Configuration: ensure that all cells of a RAN node are provided in the RNA for a single PLMN only (i.e. there is no inter-PLMN mobility in RRC_INACTIVE if the RAN node does not change). 

Proposal: RAN3 to discuss whether the above (or equivalent) can be acceptable, and if so inform CT1/RAN2; otherwise liaise CT1 and RAN2 to state that the new problem scenarios cannot be solved by RAN in all cases.
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