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1	Introduction
The study item on RAN-centric data collection and utilization for LTE and NR has been initiated in RAN3#101bis meeting following RAN plenary approval of [1]. This contribution discusses optimization of RAN Notification Areas and proposes a related update. 
2	Problem description
NR has introduced the concept of RAN Notification Area (RNA). When a UE is sent from RRC_connected to RRC_inactive mode, it can be configured by the last serving cell with a RNA which covers one or more cells. All cells of the configured RNA have to be in the same CN registration area. As long as the RRC_inactive UE is moving towards cells which are part of the configured RNA, it does not have to notify NG-RAN. When it moves towards a cell which is not part of the configured RNA, it has to send an RNA update (RNAU). Furthermore, the UE can be configured to send periodic RNAUs.  
If the last serving gNB receives DL data from the UPF or DL UE-associated signalling from the AMF (except the UE Context Release Command message) while the UE is in RRC_inactive, it pages in the cells corresponding to the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s).
Obviously, the design of the RNA has impact on the overhead produced by RNAUs or paging. The main objective of the use case is to reduce this overhead. Small RNAs will cause a high amount of RNAUs, and large RNAs will cause excessive paging overhead. In the ideal case, only cells along routes which the UEs follow with largest probability should be part of the RNAs. This massively saves RNAUs, while not unnecessarily increasing the paging overhead.
Proposal: Include optimization of the RAN Notification Area as use case in TR 37.816.
3	Solution Space
The classical solutions would optimize the RNAs during the planning phase, or more dynamically via network or element management. However, it is desirable to have a distributed RAN solution  
· which can react better to changing user behavior,  
· which saves the overhead of taking the problem to the network/element management 
· which makes maximum usage of the information which is available in the RAN (e.g. handover counts, RNAU counts, etc.) 
Furthermore, the RNAs have to remain aligned with the CN tracking areas. A change in the tracking area may also impact the RNA, since each RNA has to be inside a single tracking area. Vice versa, if the distributed RNA optimization would indicate that adding a cell outside the current TA would be helpful, it could be advantages to inform network / element management.
4	Conclusion
We have made the following proposal:
Proposal: Include optimization of the RAN Notification Area as use case in TR 37.816.
A text proposal is included in annex of this paper.

TP for 37.816
Add the following use case and solution description:
[bookmark: _Toc527969758][bookmark: _Toc528315157]5.x	RAN Notification Area Optimization
[bookmark: _Toc248178753][bookmark: _Toc527969759][bookmark: _Toc528315158]5.x.1	Use case description
Editor Note: capture the use cases description and benefits of the use cases
NR has introduced the concept of RAN Notification Area (RNA). When a UE is sent from RRC_connected to RRC_inactive mode, it can be configured by the last serving cell with a RNA which covers one or more cells. All cells of the configured RNA have to be in the same CN registration area. As long as the RRC_inactive UE is moving towards cells which are part of the configured RNA, it does not have to notify NG-RAN. When it moves towards a cell which is not part of the configured RNA, it has to send an RNA update (RNAU). Furthermore, the UE can be configured to send periodic RNAUs.  
If the last serving gNB receives DL data from the UPF or DL UE-associated signalling from the AMF (except the UE Context Release Command message) while the UE is in RRC_inactive, it pages in the cells corresponding to the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s).
Obviously, the design of the RNA has impact on the overhead produced by RNAUs or paging. The main objective of the use case is to reduce this overhead. Small RNAs will cause a high amount of RNAUs, and large RNAs will cause excessive paging overhead. In the ideal case, only cells along routes which the UEs follow with largest probability should be part of the RNAs. This massively saves RNAUs, while not unnecessarily increasing the paging overhead.

[bookmark: _Toc527969760][bookmark: _Toc528315159]5.x.2	Solution description
Editor Note: Capture the solutions for the use case, including the procedure for configuration and collection of measurements, necessary procedures and information exchange required for the solution, as well as comparison and evaluation on potential alternative solutions.
[bookmark: _Toc527969761][bookmark: _Toc528315160]A classical solution would typically optimize the RNAs during the planning phase, or more dynamically via OAM (network or element management). However, it is desirable to have a distributed RAN solution:  
· which can react better to changing user behavior,  
· which saves the overhead of taking the problem to the network/element management 
· which makes maximum usage of the information which is available in the RAN (e.g. handover counts, RNAU counts, etc.) 
Furthermore, the RNAs have to remain aligned with the CN tracking areas. A change in the tracking area may also impact the RNA, since each RNA has to be inside a single tracking area. Vice versa, if the distributed RNA optimization would indicate that adding a cell outside the current TA would be helpful, it could be advantageous to inform network / element management.
5.x.3	Conclusion
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