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1. Introduction
During study item for NR, some agreements were made with regard to the RAN based area and RAN based area update in the scope of RRC_INACTIVE state:

· At RAN2#95[1],

4 For the UE in the “new state”, RAN should be aware whenever the UE moves from one “RAN-based notification area” to another. 

FFS how CN location updates and RAN updates interact, if needed

· At RAN2#95bis[2],

4:
In the RRC_INACTIVE state, a UE location can be known at the RAN based area level where that area may be a single cell or more than one cell. Area is determined by the network.

· At RAN2#96[3],

Agreement

1.
RAN2 assumes that UE performs CN level location update when crossing a TA boundary when in inactive (in addition to RAN updates based on RAN areas). 

· At the 1st NR ad-hoc meeting[4],

Agreements:

1
RAN2 understanding is that the UE will perform RRC signalling in order to perform a CN update whenever it leaves its registered TA (as a consequence of the RRC signalling the RAN is aware of the UE's location)

Based on these agreements, some potential solutions and proposal on the RAN-based area update are provided in this contribution.
2. Discussion
At RAN2#95 meeting [1], it was agreed that “for the UE in the “new state”, RAN should be aware whenever the UE moves from one “RAN-based notification area” to another.” When the UE in RRC_INACTIVE state moves to the boundary of the RAN-based notification area configured for the UE by the network, the UE may select one cell which does not belong to the configured area. In this case, one RRC signalling procedure is required for the UE in RRC_INACTIVE to notify the network that the new cell is selected and the UE comes from the different “RAN-based notification area”.
Observation: one RRC signalling procedure is required for the UE in RRC_INACTIVE to notify the network that the UE comes from the different “RAN-based notification area”.

Herein, we call the procedure as RAN base area update procedure.
In the following sections, we will provide some general principles for the RAN-based area update procedure.
2.1. Relationship with CN-based area update

During NR SI, RAN2 agreed it is needed for further study on how CN location updates and RAN updates interact, if needed. At RAN2#96 meeting, RAN2 assumes that UE performs CN level location update when crossing a TA boundary when in inactive (in addition to RAN updates based on RAN areas). And then it is further clarified that RAN2 understanding is that the UE will perform RRC signalling in order to perform a CN update whenever it leaves its registered TA (as a consequence of the RRC signalling the RAN is aware of the UE's location). 
Based on these agreements, it can be observed that both standalone CN level location update procedure and hybrid procedure involving CN and RAN based area update should be supported when the UE moves from one CN based area to another. That means RAN based area update and CN area update can be performed by one procedure.
Proposal 1: RAN based area update and CN area update can be performed by one procedure.

2.2. RRC state

During NR SI, whether UL/DL data is transferred with or without state transition from RRC_INACTIVE to RRC_ACTIVE state was discussed. Regarding RAN based area update procedure, the same issue should be handled as well.

Two use cases should be taken into consideration:
1) There is no available data for transmission when RAN based area update procedure is triggered

2) There is available date for transmission when RAN based area update procedure is triggered

In use case 2), whether state transition from RRC_INACTIVE to RRC_ACTIVE state depends on the principle or mechanism for data transmission. While for use case 1), we should reconsider this issue for RRC based area update procedure independently.
In case UE enters RRC ACTIVE state after RRC based area update procedure, the network should commend the UE to enter RRC INACTIVE state again at once. In this case, state transition from RRC INACTIVE to RRC ACTIVE is unnecessary and it is better for UE to stay in RRC INACTIVE state. On the other hand, the network can commend the UE to leave RRC INACTIVE state in some cases, e.g. the network is overloaded. 
Therefore, RRC state of the UE who initiates RAN based area update procedure can be configured by the network considering, e.g., network situation, AS context availability.
Proposal 2: Any RRC state of UE can be configured by RAN based area update procedure.

3. Summary
In this contribution, some considerations on RAN based area update procedure are provided and the following proposals are made:
Observation: one RRC signalling procedure is required for the UE in RRC_INACTIVE to notify the network that the UE comes from the different “RAN-based notification area”.

Herein, we call the procedure as RAN base area update procedure.
Proposal 1: RAN based area update and CN area update can be performed by one procedure.

Proposal 2: Any RRC state of UE can be configured by RAN based area update procedure.
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