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Introduction
In the last RAN3#95bis meeting, companies have discussed how to configure RAN-based notification area (RNA) to the UEs in INACTIVE mode of operation, whether by the list of cells or by the RAN area IDs or by both. No conclusion was reached due to diverted opinions. Regarding this issue, this contribution provides our view.
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Discussion

RAN2 NR study item report in TR 38.804 has captured the followings on how the RAN-based Notification Area (RNA) can be configured [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.
NOTE 1:
It will be decided in the work item phase whether to support both options, list of cells and RAN area ID, or only one of them.
NOTE 2:
A list with cells may contain only one entry implementing RAN-based notification area comprising one cell.


The three choices of (a) list of cells; (b); the list of RAN area IDs; (c) both are left open. As noted in [2] we also believe that RAN3 should be involved in the decision making.

As analysed in [2][3], the list of cells option has an advantage that can be tailored to UE specific characteristics/behaviours and also considering the Xn availability as well. Moreover, it has a flexibility to be configured from a single cell and to a number of cells, whereas the RAN area ID has an inherent limitation to be configured as only a single cell. Furthermore, the ‘cell’ identity (28 bits) has already been agreed by SA2 to be broadcasted as part of the system information. Unlike the RAN area ID, there is no additional burden in system information to make UE aware of whether the serving cell is within the configured RNA or not.

In fact, RAN area ID can be more flexible and tailored to the UE if a cell could belong to several RAN areas. However, as noted in [3], this will increase more overhead to system information of a cell as it needs to broadcast many RAN area IDs (not just one ID).

Observation 1: For RAN-based Notification Area configuration, the list of cells option has many advantages over the RAN area ID option.

On the other hand, as noted in [2], going with the list of cells option can be cumbersome to configure a large area (few hundreds of cells) to the UE from the signalling perspective. However, when it is required to configure a large area, there is already a mechanism very similar to the RAN area ID option that relies on the broadcast information and the area update procedure is performed in both CONNECTED and IDLE modes: The CN Location Area. This area is configured by a list of codes, where each code typically maps to a number of ‘cells’. The serving cell of the UE broadcasts this location area code (16 bits) where it belongs to in system information. Due to the similarity and the agreement that the UE in INACTIVE mode is reachable via RAN-initiated paging and CN-initiated paging [1], RAN2 is considering a possibility to rely on the CN location area and the corresponding update procedure for the UEs in INACTIVE mode [4]. Namely, there is a chance that the large area issue for the list of cells option can be resolved by the CN Location Area without having to rely on the RAN area ID option.

Observation 2: From the technical perspective, the large area issue for the list of cells option can be resolved by the CN Location Area without having to rely on the RAN area ID option.

Therefore, RAN3 should first agree to configure RNA by the list of cells as baseline. Unless there is any strong motivation from operators on their deployment needs, we suggest not to consider the RAN area ID.

Proposal 1: RAN3 to agree to configure RAN-based Notification Area by the list of cells option as baseline. FFS for the RAN area ID option.
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Conclusions and proposals

In the present contribution we make the following observations:

Observation 1: For RAN-based Notification Area configuration, the list of cells option has many advantages over the RAN area ID option.

Observation 2: From the technical perspective, the large area issue for the list of cells option can be resolved by the CN Location Area without having to rely on the RAN area ID option.
Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: RAN3 to agree to configure RAN-based Notification Area by the list of cells option as baseline. FFS for the RAN area ID option.
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