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1   Introduction
RAN2 has agreed that a UE location can be known at the “RAN based area level” and that the RAN should be aware whenever the UE moves from one “RAN-based notification area” to another” as per section 5.5.2.1 of [5]:

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.
Two possible options are currently listed in [5] to define RAN-based notification areas: list of cells and RAN area (i.e. RAN Paging Area). We believe that RAN3 should be involved in the decision making.
In this paper we elaborate on criteria to define the most suitable RAN-based notification areas.

2   Description
The RAN based notification area determines the granularity at which the RAN knows the UE location during RRC_INACTIVE state.

Two possible options are currently envisioned by RAN2 to define RAN-based notification areas as per section 5.5.2.1 of [5]: 
-
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.
The decision has not been taken by RAN2 according to the two following notes:
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.

One can see that three choices are left open as far as 3GPP standardization is concerned: either list of cells, either list of RAN Paging areas, or both.

List of cells and RAN Paging area however serves different use cases:
The list of cells makes sense when the UE is quasi-stationnary. In this solution the gNB can configure the UE with a list of cells which is very UE specific (like today a UE is configured with a list of TAIs adapted to the UE). When the network knows that the UE is quasi-stationary this option allows to reduce the signaling overhead by strictly focusing the paging on the zone where the UE is located.
Observation 1: the list of cells allows to minimize the signaling overhead when using RAN-based notification for certain types of UEs.

However for UEs which are moving UEs the list of cells may not be the most appropriate configuration.It is indeed cumbersome to configure hundreds of cells to the UE. This creates signaling overhead and scalability issue.

For moving UEs a larger notification area can be configured to the UE while not increasing the signaling by configuring RAN Paging Areas in the network, each RAN paging area comprising itself tens or hundreds of cells. The UE is then configured whenever sent to INACTIVE_STATE with a list of Paging Area IDs (PA IDs) instead of list of cells and this list of PA IDs constitutes its RAN-based Notification area.  

All what is needed is a new broadcast by all cells of the network of the Paging Area ID to which any cell belongs.
This list of RAN Paging area IDs can solve the scalability issue.

The partitioning of the network into RAN Paging Areas may also be particularly adapted for decoupling cell ID management. For example when a feature like adaptive AAS is being used and the cell IDs corresponding to a certain coverage area may change, the RAN Paging area could instead remain static i.e. would not need to be reconfigured provided that all cells matching a certain coverage area are assigned to a same Ran Paging Area. 
The partitioning of the network into RAN Paging Areas is not standardized and completely in the hands of the operator to implement different deployments or operator’s strategies.

Observation 2: the list of RAN Paging Area IDs is well suited for moving UEs and to cope with network reconfigurations.
Considering observation 1 and 2 there is no need to limit the flexibility of the new 5G system and we therefore propose to consider both options to be standardized in 3GPP so that the optimum option can be used at all time where applicable.
Proposal 1: Both options, list of cells and RAN Area IDs, should be supported in release 15 as RAN-based Paging Area. 
2 Conclusion and proposal
This paper has elaborated on the two options currently open in RAN2 for RAN-paging Notification area.
It has shown that both options, list of cells and RAN Paging Area IDs, correspond to different use cases as per the following observations:

Observation 1: the list of cells allows to minimize the signaling overhead when using RAN-based Notification for certain types of UEs.

Observation 2: the list of RAN Paging Area IDs is well suited for moving UEs and to cope with network reconfigurations.

It is therefore beneficial for the flexibility of the 5G system if both options are included in the 3GPP standards.

Therefore any network deployment will be able to use the most adapted option. This leads to the following proposal for release 15:
Proposal 1: Both options, list of cells and RAN Area IDs, should be supported in release 15 as RAN-based Paging Area.   
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