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1. Introduction
During last RAN2 meetings, some agreements were made with regard to the RAN based area and RAN initiated notification in RRC_INACTIVE state:

· At RAN2#95[1],

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

· At RAN2#95bis[2],

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.

· At RAN2#96[3],

Agreement

1.
RAN2 assumes that UE performs CN level location update when crossing a TA boundary when in inactive (in addition to RAN updates based on RAN areas). 

2. There will be NG Core/CN Location Area code (similar to Tracking Area code) broadcast in system information of an NR Cell.
Agreement

1. RAN based notification area is UE-specific and configurable by the gNB via dedicated signalling

2 There will be a unique global Cell ID broadcast in system information of NR Cell.

Agreements

1
For the inactive state there will be a way to configure the UE with a RAN based notification area that is smaller than a TA.

2
A RAN notification area can cover a single cell or multiple cells

Based on these agreements, further considerations on RAN based area definition and RAN initiated notification procedure are provided in this contribution.
2. Discussion
2.1. The identifier for the RAN-based notification area
At RAN2#95 meeting, it was agreed that for the UE in the “new state”, RAN should be aware whenever the UE moves from one “RAN-based notification area” to another. Meanwhile, how CN location updates and RAN updates interact should be for further study, if needed.
In order to check the interaction between TAU like CN location update and the RAN location update, the identifiers used for the RAN based notification area should be considered firstly. The following options are possible:

· Option 1: Reuse the CN based area ID
RAN2 agreed that there will be NG Core/CN Location Area code (similar to Tracking Area code) broadcast in system information of an NR Cell. In this method, the NG Core/CN based area ID will be reused for RAN level location tracking. 
· Option 2: Define a new RAN-based area ID
In this method, the area identification at RAN level and each cell will broadcast the new RAN-based area ID which is used by the UE in the RRC_INACTIVE state to identify to which area the cell belongs.
· Option 3: Reuse the cell ID
In this method, no specific ID needs be defined to identify the RAN-based area and the cell ID(s) of the cell(s) which will be contained the same area can be indicated by the network.
If the CN based area ID is reused for RAN based area, it will restrict the flexibility of RAN configuration. If a new RAN-based area ID is defined, it has benefits in the flexibility of RAN configuration and it allows the possibility that the RAN level location tracking can be independent of the CN level tracking. Considering the flexibility, the new RAN-based area ID could be preferred.
Whether a new RAN based area ID or the cell ID list will be used is up to the signaling overhead. If the new RAN based area ID is introduced, the broadcast overhead will be increased while the size of the list of cell IDs will be larger for option 3.
Based on these considerations, we prefer the new RAN based area ID.

Proposal 1: The new RAN based notification area ID will be introduced.

Assuming a new RAN based notification area ID is introduced, one further question on whether only one area ID or several IDs will be signalled in the system information was raised. Area ID is introduced for one cell to identify the area which the cell belongs to. If one cell belongs to one area, the network will broadcast only one ID; while if one cell can belong to multiple areas, the network will broadcast a list of area IDs. In LTE, the same cell only be included in one TA. There is no use case is observed for RAN based areas are overlapped. Therefore, we propose that the network broadcast only one area ID in the system information.
Proposal 2: Only one area ID is broadcasted in the system information.
2.2. The configuration of the RAN-based notification area
At last RAN2 meeting, it is agreed that RAN based notification area is UE-specific and configurable by the gNB via dedicated signalling. Then the question could be whether the UE can be configured with only one area ID or a list of area IDs. 
In order to reach the UE, a RAN initiated notification procedure is introduced. Normally, the whole RAN-based area will be involved when the RAN notification procedure is initiated. If the UE moves at high speed and its mobility patterns are less predictable, the UE specific RAN-based area could be larger. Thus the RAN initiated notification procedure will be executed in multiple gNBs which incur high signalling overhead. In order to handle this situation, it is proposed that the smaller area is determined as one RAN based notification area, which is a unit of transmission area of the RAN initiated notification and a list of areas will be configured to the UE. 
Normally, the RAN initiated notification will be distributed in all the cells belong to the list of areas of the UE. If any assistant information can be provided to the network, e.g. via the heartbeat message in UL, the RAN initiated notification can be transmitted in the smaller area rather than the whole area configured to the UE.
Proposal 3: The UE can be configured with one RAN based Notification Area (RNA) or a list of RNAs.
2.3. How the RAN initiated notification will be transmitted 
In LTE, the paging procedure is used for DL accessibility. The paging message is broadcasted, i.e. PDCCH masked with P-RNTI and paging message over PDSCH. Similar to the paging procedure, the RAN initiated notifcation can be transmitted via broadcast.

In NR, the high frequecy ranges up to 100GHz will be considered. At the higher frequency, the beamforming is considered as the essential mechanism to compensate the path loss. If the RAN initiated notification is broadcasted, then the multiple subframes will be used. Thus for the RAN initiated notification at high frequency in case of stand-alone NR, the beam level mechanism could be needed, which deponds on the RAN1 design.
Proposal 4: The RAN initiated notification can be transmitted via broadcast. RAN1 will make the final decision on whether beam level mechanism will be introduced.

3. Summary of proposals
In this contribution, further considerations on RAN based area and RAN initiated notification procedure are provided and the following proposals are made:
Proposal 1: The new RAN based notification area ID will be introduced.

Proposal 2: Only one area ID is broadcasted in the system information.
Proposal 3: The UE can be configured with one RAN based Notification Area (RNA) or a list of RNAs.
Proposal 4: The RAN initiated notification can be transmitted via broadcast. RAN1 will make the final decision on whether beam level mechanism will be introduced.
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