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1 Introduction
RAN Notification Area (RNA) is introduced in NR for RRC_INACTIVE UE. When a UE is released to RRC_INACTIVE state, it can be configured by the last serving cell with RNA (list) which covers one or more cells. The RNA (list) size needs to be optimized as there is a trade-off between signalling overhead produced by RNAU and RAN paging.

In email discussion of use cases for RAN-centric DCU, RAN Notification Area Optimization is listed as a potential use case. This paper will discuss the solution of RNA optimization.

2 Discussion
For UE in RRC_INACTIVE mode, its mobility is managed by RAN with a configured RNA (list), when UE moves out of the configured RNA list, it needs to perform RAN notification update to the RAN to update its location. Similarly, for UE in RRC_IDLE mode, its mobility is manged by 5GC with a configured Track Area list, when UE moves out of the configured Tracking area list, it needs to perform Track Area update procedure to 5GC to update its new location.

The solution of RNA optimization can follow the similar way of Track update optimization in LTE which is based on mobility history. Mobility history is collected and stored by UE upon change of cell to another cell or when entering out of service and also collected upon entering E-UTRAN cell while previously out of service and/ or using another RAT, UE indicates network the mobility history availability in RRCConnectionSetupComplete and RRCConnectionSetupComplete, network can request UE to report the mobility history via UEInformationResponse by sending UEInformationRequest to the UE.
Track area optimization can be performed by network according to UE mobility history report as part of track area update procedure.

Observation 1: Tracking Area optimization is based on mobility history, the UE reports as part of tracking area update procedure and does not rely on logged MDT.
If the UE supports storage of mobility history information, the UE shall store its mobility history in RRC_INACTIVE state by collecting visiting RNA list in addition to visiting cell list. UE collects its mobility history in RRC_INACTIVE upon change of NR cell to another NR cell while staying in RRC_INACTIVE state. The mobility history Report includes VistedRNAInforList which further comprises CGI, PCI, ARFCN of each carrier and time spent of each visited cell. This mobility history is sufficient for RNA optimization. 
Proposal 1: RAN Notification Area optimization is based on mobility history the UE reports as part of RNA update procedure 
RRC_INACTIVE state mobility report for RNA optimization can follow the similar way of mobility history report for tracking are optimization. UE indicates to network its availability of RNA mobility history in RRCResumeComplete, network can request UE to report the RNA mobility history via UEInformationResponse by sending UEInformationRequest to the UE. There is no need to specify logged MDT configuration and measurement collection for RNA optimization.
Observation 2: The network may follow similar way as legacy procedure in LTE for mobility history collection and report to optimize RNA based on implementation

Proposal 2: No special procedures for logged MDT are required for RNA optimization.
3 Summary
Observation 1: Tracking Area optimization is based on mobility history the UE reports as part of tracking area update procedure and does not rely on logged MDT
Observation 2: The network may follow similar way as legacy procedure in LTE for mobility history collection and report to optimize RNA based on implementation

Proposal 1: RAN Notification Area optimization is based on mobility history the UE reports as part of RNA update procedure 

Proposal 2: No special procedures for logged MDT are required for RNA optimization 
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