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1
Introduction
As captured in TS 38.300, a UE in the RRC_INACTIVE state can perform independently cell re-selection process and move from one cell to another without exchanging RRC messages with RAN. In that sense RRC_INACTIVE state behaviour is identical to RRC_IDLE. Furthermore, while moving from one cell to another, a UE can also switch from the registered PLMN to other equivalent PLMN(s) without leaving the RRC_INACTIVE state. This behaviour has been already captured in the CT specifications [2]. In addition to that, CT WG1 has also clarified that while moving to RRC_CONNECTED state, a UE should inform a new selected PLMN in the RRCResumecomplete message[3] if the cell belongs to shared network.
As raised and discussed during the RAN2#103 meeting, there exists another use case when the UE triggers RAN area update procedure or periodic RAN update procedure(i.e. there is no pending NAS procedure when UE reselects to EPLMN cell). Thus, if a UE has selected a different PLMN before it performs periodic/triggered RAN area update procedure, the UE will not be able to report the new selected PLMN as there is no opportunity to send the RRCResumecomplete message.

RAN WG2 sent an LS to CT WG1 asking further clarifications for this case [1], for which we present our considerations in this discussion paper.
2
Discussion 

CT1 indicated following in the reply LS C1-184474 to RAN2. 
Question 2: during a resume procedure, is the selected PLMN identity needed in resume complete message?
During a resume procedure on the (same) registered PLMN, the NAS is in connected mode and already registered with the PLMN that can be identified by the GUAMI that is part of the retrieved UE context at the gNB. Hence, the PLMN ID is not needed in the resume complete message for this case.

When the UE in NAS connected mode with RRC Inactive reselects to an equivalent PLMN and performs a resume procedure, the UE provides the selected PLMN ID in the resume complete message if network sharing is supported by the gNB.

The resume procedure does not apply for reselection to a PLMN that is not an equivalent PLMN since the NAS transitions to idle mode in this case
Observation 1: CT1 indicated to RAN2 that UE is required to send “Selected PLMN ID” in the resume complete message when UE reselects to EPLMN and cell supports shared networks.
Further referring to figure 1 below when resume cause is such that it indicates to gNB data or signaling is pending than its expected that UE will send RRCResumeComplete message. However referring to figure 2 there are cases like RAN area update procedure or periodic RAN update procedure the UE will not even send the RRCResumeComplete message hence there is no opportunity for UE to send selected PLMN ID to gNB. 
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Fig 1 (Source: 3GPP TS 38.300:: Figure 9.2.2.4.1-1)
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Figure 2 (Source: 3GPP TS 38.300 :: Figure 9.2.2.5-1)
Observation 2 : If after reselection to new EPLMN cell if UE triggers RAN area update or periodic RAN update procedure(i.e. no NAS layer procedure is initiated) then UE may not send RRCResumeComplete and hence there is no opportunity for UE to send the” Selected PLMN ID” as required in Observation 1 by CT1. 
3 Analysis for above issue:

Case 1:

Before UE reselects to EPLMN in last registration procedure UE NAS receives TAI-List, which belongs to only registered PLMN: 

When UE reselects to new TAI belonging to EPLMN, NAS layer will trigger Registration Update procedure as the new TAI is not part TAI list, thus resume cause will be of type mo-signaling and RRCResumeComplete message will be sent and there is no issue. 

For above to work efficiently if UE moves out of both RAN area update and NAS-TAI list at the same time, AS layer shall wait for NAS to trigger the registration update procedure instead of independently triggering RAN area update procedure. There is already a RAN2 agreement on this as seen in [5]. Hence we can safely assume there is no issue with this case.
Case 2:

Before UE reselects to EPLMN in last registration procedure UE NAS receives TAI-List, which has a combination of both registered PLMN and EPLMN[4].

In this case when UE reselects to new TAI belonging to EPLMN and if this new TAI is part of NAS TAI-List, then NAS layer will not initiate Registration procedure (and no other NAS procedure). Thus as seen in observation 2 there is a possibility that UE just triggers RAN area update procedure and do not send the RRCResumeComplete message. Hence, selected PLMN ID is not available with gNB and consequently not informed to CN. This can create a mismatch between UE and CN from selected PLMN ID perspective. In our view there are two possible ways of solving this using NAS involvement:
Solution 1. 
It is a rare case to have below network configuration:
1. Registered TAI list have a combination of both RPLMN and EPLMN. i.e. served by same AMF.
2. When UE reselects to EPLMN cell, the cell belongs to shared network.  

Thus we propose UE can move to IDLE state in above scenario. This will have least specification and implementation impact. 
Solution 2:
If CT1 believes that UE shall consider to maintain the INACTIVE state then in above situation too UE can initiate a registration procedure, similar to case 1. i.e. if UE moves to a new TAI belonging to EPLMN and the cell is a shared network cell then NAS layer can initiate registration procedure. As NAS procedure is initiated UE is expected to trigger resume request with cause “mo-signaling” and in the process send RRCResumeComplete message.  
4 Conclusion

In this discussion paper we have presented our considerations for a scenario when a UE in RRC_INACTIVE state selects a new equivalent PLMN, which is followed by the periodic/triggered RAN area update procedure. Since the network may respond with re-configuring a UE back to RRC_INACTIVE, there will be no way for the UE to report a new selected PLMN. We presented possible way forward and we request CT1 to discuss the preferred solution. 
Proposal:

We kindly request CT1 to:

1. Discuss solutions for a scenario when a UE selects a new equivalent PLMN(but the TAI is part of registered TAI list) and as a result UE initiates the periodic/triggered RAN area update procedure. i.e. there is no NAS initiate procedure; 
2. indicate the CT1 preferred solution to RAN2 with LS response to R2-1813424. 
3. Based on the agreement in the RAN2 LS response, source company proposes to contribute related CT1 CR’s in the next CT1 meeting.  
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NOTE:
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