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Introduction
RAN2#95 made the following agreements on the new state:
	1
One UE has only one NR RRC state at one time.

2
The connection (both CP and UP) between RAN and Core should be maintained in the “new state”

FFS whether the “new state” can be transparent to Core.

3
For the UE in the “new state”, a RAN initiated notification procedure should be used to reach UE. And the notification related parameters should be configured by RAN itself.

FFS how the notification will be transmitted (e.g. via a beam, broadcast, etc.)

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


RAN2#95bis made the following agreements on the new state:
	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 document, we discuss how to provide the RAN notification area for RRC_INACTIVE
Discussion
In RRC_INACTIVE, we assume that UE periodically updates its location at the RAN based area level. Whenever UE enters a new RAN based area, UE sends Area Update message to gNB in order for RAN to know a UE location at the RAN based area level. 
To enable such Area Update, UE needs to know which RAN based area UE is located in. Typically, UE knows it based on what a cell broadcasts. There are two options:

· Option 1: A list of cells is signalled to UE as the RAN based area.

· Option 2: A RAN area ID is broadcast via system information
In Option 1, the list of cells is used for a UE to identify the RAN based area. It is likely that the list of cells is provided to a UE via dedicated signalling. For instance, whenever a UE updates its location at the RAN based area level, gNB provides the list of cells to the UE. Based on the list of cells, UE verifies whether UE enters a new area or not. 
The benefit of Option 1 is that the RAN based area can be dedicated to a particular UE. Different UEs can be configured with different set of cells, i.e. different RAN based areas. Some UEs in high speed can be configured with a large area while other UEs in low speed can be configured with a small area. On one hand, if the RAN based area is large, frequent area updates can be avoided, but paging overhead will increase. On the other hand, if the RAN based area is small, area updates will occur frequently, but paging overhead will decrease. This Option gives some flexibility to the network. The network can control signalling overhead in uplink and downlink by adaptively configuring the RAN based area size with a proper number of cells.
Observation 1: If the RAN based area is configured as a list of cells, different UEs can be configured with different combinations of cells as the RAN based area. This will give the network an opportunity of optimization.
In Option 2, the RAN area ID is used for a UE to identify the RAN based area. It is likely that the RAN area ID is broadcast via system information as part of the minimum SI. Namely, the RAN area ID is always broadcast at a cell to inform UEs about their location. For instance, whenever a UE enters a cell, the UE verifies its location based on the RAN area ID received from minimum SI.
One drawback of Option 2 is that the RAN based area is common to all UEs. Thus, the RAN based area cannot be optimized for different UEs. Moreover, gNB should always broadcast the RAN area ID, which comes with signalling overhead. 

Observation 2: If the RAN area ID is broadcast for identification of the RAN based area, all UEs are configured with the same RAN based area. In this case, the network will lose an opportunity of optimization.
Accordingly, we propose to agree that the list of cells are used for a UE in RRC_INACTIVE to identify the RAN based area.
Proposal 1: the list of cells are used for a UE in RRC_INACTIVE to identify the RAN based area.

If the proposal 1 is agreed, it is beneficial that the network provides the list of cells to a UE via dedicated signalling. The network will signal the list of cells to UE when UE enters RRC_INACTIVE. Thus, after entering RRC_INACTIVE, UE begins to perform mobility with the RAN based area consisting of the list of cells. 

In addition, the network will signal the list of cells to UE in RRC_INACTIVE when UE in RRC_INACTIVE enters a new RAN based area. Thus, after entering a new RAN based area, gNB signals the list of cells to UE. UE begins to perform mobility with the new RAN based area consisting of the list of cells.
Proposal 2: The network provides the list of cells to a UE via dedicated signalling when UE enters RRC_INACTIVE or when UE updates the RAN based area.
The figure 1 shows an example of RAN based area update with the list of cells.
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Figure 1: RAN based area update with the list of cells
Conclusion

In conclusion, we propose the followings for RAN based area:
Observation 1: If the RAN based area is configured as a list of cells, different UEs can be configured with different combinations of cells as the RAN based area. This will give the network an opportunity of optimization.
Observation 2: If the RAN area ID is broadcast for identification of the RAN based area, all UEs are configured with the same RAN based area. In this case, the network will lose an opportunity of optimization.
Proposal 1: the list of cells are used for a UE in RRC_INACTIVE to identify the RAN based area.

Proposal 2: The network provides the list of cells to a UE via dedicated signalling when UE enters RRC_INACTIVE or when UE updates the RAN based area.
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