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1.
Introduction
In this discussion paper, we present our view on PLMN selection for a UE while in RRC_INACTIVE.

2.
 
Discussion
With INACTIVE state, the UE and the network can alleviate frequent RRC signalling due to RRC connection setup and improve the end user experience via shorter call setup latency. Therefore, it seems reasonable to support RRC_INACTIVE state for UEs in HPLMN / EHPLMN as well as VPLMN.
Proposal 1. INACTIVE state is applicable to UEs in HPLMN / EHPLMN as well as VPLMN.
Based on these consideration, RAN2 made an agreement as LTE procedures for AS support for PLMN selection is taken as a baseline in NR and AS support for PLMN selection (i.e. providing available PLMNs to NAS) for a UE in RRC_INACTIVE if SA2/CT1 confirm that PLMN selection is supported. However, as PLMN selection are only applicable to EMM_IDLE and RRC_IDLE, in principle PLMN selection cannot be applied to RRC_INACTIVE because a UE in RRC_INACTIVE is in EMM_CONNECTED. Therefore, to support PLMN selection (i.e. providing available PLMNs to UE NAS) in EMM_CONNECTED and RRC_INACTIVE, an enhancement of both the UE AS and the UE NAS is required compared to LTE.

Observation 1. To support PLMN selection while in RRC_INACTIVE, an enhancement of both the UE AS and the UE NAS is required.

RAN2 has not yet discussed an indication to the UE NAS for state transition to or from RRC_INACTIVE. However, if the UE NAS does not know if the UE AS is in RRC_INACTIVE or in RRC_CONNECTED while the UE NAS is in ECM_CONNECTED, the UE NAS could not decide whether it is possible to request the search of higher priority PLMN or not. In addition, the UE AS may be requested to report available PLMNs to the UE NAS on request from the UE NAS while there are on-going data transmission/reception, which may lead degradation of throughput and service quality to the user. Therefore, to support PLMN selection while in RRC_INACTIVE, the UE NAS should be able to recognize that UE is in RRC_INACTIVE. With this indication from the UE AS, the UE NAS can request PLMN selection to AS, even if the UE NAS is in ECM_CONNECTED.

Proposal 2. The UE AS informs to UE NAS when the UE moves to RRC_INACTIVE and when it exits from RRC_INACTIVE.
One thing we cannot overlook is there may be MO/MT while searching PLMNs in RRC_INACTIVE. For example, the following cases may occur:

· when RAN-initiated / CN-initiated paging is received while searching PLMNs

· when the MO data/signalling arrives at UE AS during searching PLMNs

From the end user perspective, in the above cases, it is reasonable to prioritize to process data just arrived or just tried to transmit rather than returning to higher priority PLMN. Therefore, the searching PLMNs while in RRC_INACTIVE can be stopped in order to process RAN-initiated / CN-initiated paging or to transmit data/signalling, and the UE AS informs the UE NAS about the failure of PLMN search request.
Proposal 3. The searching PLMNs while in RRC_INACTIVE is stopped when the UE receives RAN paging or detects data/signalling to transmit, and the UE AS informs the UE NAS about the failure of PLMN search request.
When the UE NAS receives the available PLMN list from the UE AS, the UE NAS evaluates the report, and may request the UE AS to select a cell belonging to the particular PLMN which was automatically or manually selected accordingly. Therefore, RAN2 needs to consider how the UE will operate when the UE NAS triggers to move to higher priority PLMN based on the available PLMN list reported from the UE AS during RRC_INACTIVE. There could be two ways to move to the selected PLMN as below:

· Option 1. Perform mobility to selected PLMN while in RRC_INACTIVE 

· Option 2. Perform mobility to selected PLMN after transition to RRC_IDLE

If it is possible to move to other cell belonging to other PLMN while maintaining RRC_INACTIVE, it can be beneficial for UE. In order to do this, either cells belonging to different PLMN is included in the same RAN notification area or an interface (it could be a direct interface or non-direct interface) between two cells belonging different PLMNs should be possible. If any of the above conditions are not supported, the UE and the network cannot gain anything from staying RRC_INACTIVE because the UE always fails the resume procedure. However, firstly RAN2 needs to confirm from SA2 whether it is possible to configure a RAN notification area consisting of cells of different PLMNs. Even if it is possible, it would be very complex for the gNB to receive the information of the cell list belonging to another PLMN and to configure as the same RAN notification area. In addition, an interface (it could be a direct interface or non-direct interface) between cells in different PLMN cannot be guaranteed. Therefore, option 2, which minimizes the effort on the specification and simplifies the UE operation, seems reasonable, and when the UE NAS requests the UE AS to select a cell belonging to a selected PLMN, the UE AS will move to RRC_IDLE and perform the cell reselection procedure.
Observation 2. The UE NAS may request the UE AS to select a cell belonging to the particular PLMN which was automatically or manually selected while in RRC_INACTIVE.
Observation 3. In order to perform mobility to selected PLMN while in RRC_INACTIVE, either cells belonging to different PLMN is included in the same RAN notification area or an interface (it could be a direct interface or non-direct interface) between two cells belonging different PLMNs should be possible. However it is not desirable as it requires complicated network implementation or increases the complexity of RAN area configuration.
Proposal 4. When the UE NAS requests the UE AS to select a cell belonging to the particular PLMN in RRC_INACTIVE, the UE AS release stored UE context and transits to RRC_IDLE.
Proposal 5. Send LS to CT1 regarding PLMN selection in RRC_INACTIVE.
3.

Conclusion
In this discussion paper we have presented our views and considerations about the PLMN selection while in RRC_INACTIVE.

Proposal 1. INACTIVE state is applicable to UEs in HPLMN / EHPLMN as well as VPLMN.
Observation 1. To support PLMN selection while in RRC_INACTIVE, an enhancement of both the UE AS and the UE NAS is required.

Proposal 2. The UE AS informs to UE NAS when the UE moves to RRC_INACTIVE and when it exits from RRC_INACTIVE.
Proposal 3. The searching PLMNs while in RRC_INACTIVE is stopped when the UE receives RAN paging or detects data/signalling to transmit, and the UE AS informs the UE NAS about the failure of PLMN search request.
Observation 2. The UE NAS may request the UE AS to select a cell belonging to the particular PLMN which was automatically or manually selected while in RRC_INACTIVE.
Observation 3. In order to perform mobility to selected PLMN while in RRC_INACTIVE, either cells belonging to different PLMN is included in the same RAN notification area or an interface (it could be a direct interface or non-direct interface) between two cells belonging different PLMNs should be possible, but it is not desirable as it requires complicated network implementation or increases the complexity of RAN area configuration.
Proposal 4. When the UE NAS requests the UE AS to select a cell belonging to the particular PLMN in RRC_INACTIVE, the UE AS release stored UE context and transits to RRC_IDLE.

Proposal 5. Send LS to CT1 regarding PLMN selection in RRC_INACTIVE.
