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Introduction
The RAN area configuration was discussed at the RAN2#98 meeting but no consensus could be reached.
This contribution, which is an updated version of R2-1707301, discusses the RAN area concept and the different options how to configure a RAN area.
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As a background, following text related to RAN-based notification area management is captured in the 3GPP TR 38.804 [1].
A UE in the RRC_INACTIVE state can be configured with the RAN-based notification area, whereupon:
-	a notification area can cover a single or multiple cells, and can be smaller than CN area;
-	a UE does not send any "location update" indication when it stays within the boundaries of the notification area;
-	leaving the area, a UE updates its location to the network.
There are several different options on how the RAN-based notification area can be configured:
-	List of cells;
-	A UE is provided an explicit list of cells (one or more) that constitute the RAN-based notification area.
-	RAN area.
-	A UE is provided (at least one) RAN area ID;
-	A cell broadcasts (at least one) RAN area ID in the system information so that a UE knows which area the cell belongs to.

Given the RAN2#96 agreement that the identity of each NR cell is determined based on information provided in system information (“there will be a unique global Cell ID broadcast in system information of NR Cell”), a RAN area based on a list of cell identifiers provides a flexible means to compose a UE-specific notification area that can be aligned with the traffic and mobility pattern of each UE, e.g. based on a RAN function for UE statistics collection.
The alternative option in which a RAN area identity is included in system information of each NR cell can be seen as an optimization of the cell list solution, at the cost of additional broadcast signaling and complexity to keep the broadcasted information up to date and consistent in the network. In other words, the RAN area identity option will most likely increase the deployment complexity in the network and increase the load on system information in each NR cell.
Also, considering the RAN area identity need to be planned and configured in advance (configured in OAM and broadcast in each NR cell), it is obvious that the RAN area identity option will not provide the UE-specific flexibility as in the “cell list” option. Even if each NR cell is pre-configured with several RAN area identities, the configuration of RAN areas will be rather on a “UE-group” basis than on a per UE basis, limited by the number of pre-defined RAN area identities in the network and per NR cell.
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At the RAN2#98 meeting another RAN area option was discussed, namely the re-use of the TA-list already known in the UE for CN Tracking Area updates according to the following RAN2 NR#1 adhoc agreement.
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)

Notice that the support of the cell list (or a RAN area identity) does not preclude the usage of the TA-list. That is, the network can implicitly or explicitly assign a RAN area to the UE that is equivalent to the UE registered TA-list. It shall also be noticed that the same agreement has been made for LTE Light Connection.
In fact, a RAN area that is equivalent to the TA-list in combination with a network function that will collect paging assistance data in order to increase the granularity of the paging strategy down to cell level, will bring an efficient paging concept with a minimum of uplink signalling from the UE (RAN area and CN Tracking Area updates).
As the UE moves between cells in RRC_INACTIVE, the UE sends a RAN area update to the network when the cell identity of the new serving cell is not part of the UE specific RAN area. But in case the RAN area is equivalent to the UE registered TA-list, the UE will only perform a CN Tracking Area update when it moves into a cell that belongs to a new CN Tracking Area (i.e. which is not part of the UE registered TA-list). As according to the agreement above from the RAN2 NR#1 adhoc meeting, the UE do not need to send an explicit RAN area update since the RAN will implicitly be informed of the UE location from the RRC signalling when the UE performs the CN Tracking Area update.
By means of e.g. a RAN function for collection of paging assistance data the location of the UE may however be known on a cell level, thus the RAN paging message is then sent in a much smaller area than in the entire CN Tracking Area. If the initial RAN paging fails due to the UE has unpredictably moved to another cell within the Tracking Area, the RAN paging message can be re-sent in a wider area, ultimately up to the size of the entire Tracking Area.
Since the UE registered TA-list is only expected to be known at NAS-level, the CN need to send the TA-list to the gNB together with other paging related information such as, negotiated idle mode DRX-cycle, UE identity for Paging Occasion calculation etc. The gNB can then indicate the use of the TA-list as the UE configured RAN area by simply excluding the cell list in the RRC message requesting the UE into RRC_INACTIVE state.
Although a decision need to be taken based on RAN2 internal discussions, it shall be noted that RAN3 has already agreed to include a TA-list in the Paging Assistance Information IE when paging assistance information is provided to the gNB for RAN paging [2].
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Conclusion
In this paper we propose the following:
Proposal 1	A configurable cell list provided to the UE in dedicated signaling should be the baseline for the RAN area configuration.
Proposal 2	As an option to a cell list, the UE can be assigned a RAN area that is equivalent to the UE registered TA-list. In this case, the gNB will be updated of the UE location when the UE performs the CN area (TA) update.
Proposal 3	Paging granularity can be improved by means of paging assistance data collected in the network.
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