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

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

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 definition
In order to determine how the RAN should be aware whenever the UE moves from one “RAN based notification area” to another it is first necessary to define the identifiers used for the RAN based notification area.

The following options are possible:

1. Reuse the CN based notification area ID, e.g., similar to TA in LTE

2. Define a new RAN based notification area ID
3. Reuse the cell ID
The RAN based notification area should have all the gNBs reachable from the gNB anchoring the Core network connection. If a CN based notification area ID is used, then the gNB will be required to have RAN connectivity (Xn) to all the gNBs advertising the same CN based notification area ID (equivalent to having an X2 interface to all the eNBs in a TA in LTE). This does not seem like a desirable restriction as it restricts how the CN pages the UE in IDLE based on RAN connectivity.

Observation 1: Reuse the CN based notification area ID for the RAN based notification area restricts the CN ability to define which areas share a TA equivalent based on the RAN connectivity and will be a challenge to configure

The choice of defining a new RAN based notification area ID or reusing a similar identifier to the GCI in LTE is based on the following tradeoff
· OTA signalling overhead in broadcasting the RAN based notification area ID
· Uu signalling overhead in assigning the UE a specific RAN based notification area
It is our understanding from the past discussions, e.g. on LTE light connection, that there is a strong desire to achieve as fine granularity of a “UE” paging area as a single cell. This may make sense when the UE is known to hardly move and when the network wants to page the UE in a single cell. It is possible to assign a paging area formed by a group of cells to the UE and page the UE in a single cell based on network knowledge on, e.g. UE mobility. This approach however requires recovery mechanisms such as gradually extending the area where the paging is broadcast, which can cause some delay in paging procedure.

On the other hand, if the RAN notification area is fixed to a single cell by the standard and the notification area for the UE has to be relatively large, e.g. the similar size as today’s Tracking Area, it leads to higher signalling overhead in assigning UE specific paging area.

It is therefore our proposal to define a new RAN notification area that is flexible enough to cover different deployment and paging strategy options
Proposal 1:
A RAN based notification area is identified by a new RAN based notification area identity

Proposal 2:
A single RAN based notification area is broadcast by the system information of a cell

Proposal 3:
A RAN based notification area identified by a single RAN based notification area identity can cover a single cell or multiple cells 
Proposal 4: 
A UE may be assigned one or more RAN based notification area identities as a RAN based notification area identity list
3. Conclusion 
Based on above discussion, we have following proposals and observation.
Observation 1: Reuse the CN based notification area ID for the RAN based notification area restricts the CN ability to define which areas share a TA equivalent based on the RAN connectivity and will be a challenge to configure

Proposal 1:
A RAN based notification area is identified by a new RAN based notification area identity

Proposal 2:
A single RAN based notification area is broadcast by the system information of a cell

Proposal 3:
A RAN based notification area identified by a single RAN based notification area identity can cover a single cell or multiple cells 
Proposal 4: 
A UE may be assigned one or more RAN based notification area identities as a RAN based notification area identity list
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