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1. Introduction
RA3 has received an LS from RAN2 [1] following correspondence involving CT1 on “on inclusion of NSSAI information during Inactive to connected mode transition”. In the LS, RAN3 is requested to check if there is any 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”.
This document considers this question.

2. Scenario analysis
If the UE is provided a RNA with multiple PLMN support (i.e. more than one of the UE’s EPLMNs is available in the cells of the RNA, and the current serving PLMN is not available in all cells), then there is a possibility that the UE will reselect PLMN while in inactive state. Obviously, this possibility depends on network configuration of the RNA (and the UE’s registration area would have been set to enable a change of PLMN).
Once this happens, there is a temporary mismatch between the UE’s selected PLMN, and the current serving PLMN in RAN and CN. As RAN2 mentions, the mismatch is not resolved during periodic RNAU because there is no msg5.
Observation 1: By setting up a multi-PLMN registration area and RNA, the network allows the possibility of temporary PLMN mismatch after UE re-selects to a new PLMN and before there is an event that includes msg5 (e.g. transition to connected mode).
The mismatch may therefore continue if the UE stays in inactive state (obviously if the network sends the UE to idle, the problem disappears since PLMN synchronization should occur at registration update or other activity that brings the UE to connected mode).

In some cases, the PLMN selection could be implicitly derived by the RAN even in the RNA update case. For example, if the RNA is constrained such that only one of the UE’s EPLMNs is available in all cells, then the RAN can know the serving PLMN based on the cell that the UE has accessed.
Observation 2: If the RNA is defined such that only a single PLMN is available to the UE in each of the RNA’s cells, then the RAN can be aware of the serving PLMN even without msg5.

But even if this is not the case, there does not seem to be an issue from RAN perspective, since the procedures while the UE stays in inactive include e.g. RAN paging or handling RNA updates, and these should not be PLMN dependent, given also that the RNA was defined in that way.

Note that in some cases, there may be context relocation (after RNA periodic update) without msg 5 reception, which means that the mismatch continues even in this case. However regardless of whether there is relocation or not, the UE stays in inactive, and the above applies.

One possible scenario of concern is the configuration of a new RNA to the UE during an update. This can happen in periodic RNAU, but also in some cases of mobility RNAU. Theoretically, every time that a new inactive configuration is provided to the UE when there is a PLMN mismatch, it is possible that the RNA provided does not contain the PLMN/cell (or PLMN/RAC) combination that the UE is currently in. This should be avoided, as discussed further in the next section.
Observation 3: RAN handling of the UE in inactive (e.g. updates, paging) should not be PLMN dependent if a multi-PLMN RNA was provided, hence the scenario does not seem problematic. The only concern is the case of provision of a new RNA, if the new RNA itself is inconsistent with the current PLMN at the UE.
The remaining issue is the synchronization of serving / selected PLMN when the UE does move to connected state. Based on RAN2’s explanation, the selected PLMN would be visible to the RAN when receiving msg5, so from this point on, it is possible to apply different policies if needed, bearing in mind that anyway there is no change of AMF.
Observation 4: When the UE moves to connected mode, msg5 is received by the RAN, and the RAN is able to detect the UE’s PLMN explicitly, if it cannot do so implicitly based on the intersection of the cell’s PLMNs and the EPLMNs in the UE’s context.

A final aspect is the synchronization of the serving PLMN at the AMF. If the transition to connected mode coincides with a change of gNB (anchor relocation), then there will be a Path Switch Request, and the gNB should indicate the PLMN via the User Location Information IE. There is a possible case where no context relocation is required, and so potentially there would now be a RAN/CN mismatch. It is up to SA2 and CT1 to decide if this is a problem given that the UE has a multi-PLMN registration area.
Observation 5: In addition to the possible UE/CN mismatch while the UE is in INACTIVE mode, it is also possible that there will be AMF/RAN PLMN mismatch in connected mode (in the case of PLMN change without anchor relocation); whether this is problematic is up to CT1/SA2 to decide.
3. Discussion
From the above analysis, we can see that there is potentially only one RAN problem scenario – when the gNB keeps the UE in inactive state, but changes the configuration, and the new configuration itself is inconsistent with the current PLMN selected by the UE. Avoidance is possible by one of the below:

· Configuration: not provide a RNA which has more than one UE-usable PLMN in each cell OR if UE has more than one EPLMN in a particular cell of the RNA, make sure that all EPLMNs are allowed by the new RNA.
· Always trigger msg5 i.e. move UE to connected mode if there is potential PLMN ambiguity (based on UE’s context and cell’s PLMNs)

· For periodic RNAU, avoid changing the inactive configuration if there is a PLMN ambiguity in the cell that the UE accessed

Whether this needs to be captured e.g. in stage 2, and if so how, can be discussed further.

Otherwise the only other possible problem detected is a mismatch between CN and RAN when the UE is moved to connected mode, and the RAN is made aware of the new PLMN in msg5, but the RAN does not need to trigger a path switch request. CT1 should check this type of scenario.

It is proposed to respond to RAN2 outlining the RNA configuration aspect. The AMF/RAN mismatch may also be mentioned but this is anyway pending on CT1 or SA2 analysis. A draft LS is provided in [2].
4. Conclusions

The main conclusions of the analysis are summarized below. It is proposed to respond to RAN2 outlining these aspects. A draft LS is provided in [2]. For the first aspect, a note in stage 2 should be sufficient. For the second aspect, RAN3 should wait for CT1/SA2 analysis.

· There is only one RAN potential problem scenario – when the gNB keeps the UE in inactive state, but changes the configuration, and the new configuration itself is inconsistent with the current PLMN selected by the UE. Avoidance is possible by one of the below:

· Configuration: not provide a RNA which has more than one UE-usable PLMN in each cell OR if UE has more than one EPLMN in a particular cell of the RNA, make sure that all EPLMNs are allowed.
· Always trigger msg5 i.e. move UE to connected mode if there is potential PLMN ambiguity (based on UE’s context and cell’s PLMNs)

· For periodic RNAU, avoid changing the inactive configuration if there is a PLMN ambiguity in the cell that the UE accessed

· Otherwise the only other possible problem detected is a mismatch between CN and RAN when the UE is moved to connected mode, the RAN is made aware of a path switch request, but the RAN does not need to trigger a path switch request. CT1 should check this type of scenario.
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