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1. Introduction
In RAN2 #95bis, following agreements on NR new state were reached:
Agreements

1
Modelling will be concluded when functionality is understood (maybe in WI phase). For the scope of the study we will refer to RRC_INACTIVE.

2: 
A UE and at least 1 gNB should keep the AS context information in the RRC_INACTIVE state.

3: 
Limit number of radio network identifiers

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.

In this contribution, we will further discuss further principles of the new state for above point 3 and point 4 in NR.
2. RAN Based Notification Area

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

The choice is to reuse an existing identifier or introduce a new specific RAN based area identifier for the UE to use to determine if it will be notified by the RAN in the RRC_INACTIVE state.

In making this choice, we should consider the use of new or reuse and existing identifier for the RAN Based Notification area design based on the following trade-off.

-
Backhaul and Uu signalling overhead for notification
-
Uu signalling overhead in broadcasting the notification area identity

-
Uu signalling overhead in assigning UE specific notification area to the UE

There are two factors to consider in determining the RAN based notification area identifier
1.
Is the RAN based notification area UE specific?

2.
How many cells need to be covered in a RAN based notification area?
1. Is the RAN based notification area UE specific?
Given that there will be many types of services that may benefit from RRC_INACTIVE state and each may have different mobility requirements, and even within a service, the devices can vary as to their mobility level, it makes sense to preserve the idea already in IDLE that the RAN notification area can be UE specific.

Since the RAN based notification area is determined based on broadcast identifiers, the same technique as LTE can be used and the UE can be assigned a list of identifiers assigned to the UE similar to the TAI list for IDLE mode.

Proposal 1: RAN based notification area shall be UE specific based on a RAN assigned list of identifiers provided to the UE
2. How many cells need to be covered in a RAN based notification area?
It was proposed to use a list of Global Cell Identities to form a UE specific notification area. This may make sense when the UE is known to be almost stationary. The network can optimize the size of the area where the notification is transmitted (say RAN notification area), which essentially can be as small as a single cell. 

On the other hand, the above approach has scalability issue in scenarios where the UE specific notification area should to be relatively large for, e.g. mobility UEs. It is not desirable to have to signal hundreds of cells to the UE when assigning UE specific notification area.

There are also another issue of above approach in scenarios where the UE specific notification cells may be dynamically added or removed by SON or any some deployments reasons, and this will lead to either unnecessary UE RAN Notification Area update or explicitly UE specific notification area reconfiguration, either of them will lead to extra unnecessary signalling cost. Yet, if we define RAN based notification area and broadcast RAN area ID in System information, the dynamically cell addition or removal will be agnostic to UE.
We therefore propose to define a new RAN notification area identity that is flexible enough to cover different deployment and paging strategies by operators.

Proposal 2:
A RAN notification area is identified by a new RAN notification area identity

Proposal 3:
A cell broadcasts only a single RAN notification area identity in the minimum system information of a cell

Proposal 4:
A RAN notification area can cover a single cell or multiple cells (no need to be standardized)
3. Conclusion 
Based on above discussion, we have following proposals.
Proposal 1: RAN based notification area shall be UE specific based on a RAN assigned list of identifiers provided to the UE
Proposal 2:
A RAN notification area is identified by a new RAN notification area identity

Proposal 3:
A cell broadcasts only a single RAN notification area identity in the minimum system information of a cell

Proposal 4:
A RAN notification area can cover a single cell or multiple cells (no need to be standardized)
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