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1. Introduction
In the past few meetings, definition of RAN Notification Area were discussed a lot, the following options are on the table now:
-
List of cells;

-
List of RAN area ID;

-
List of TAIs;
In last meeting, the agreement and WA on the RAN notification are listed below [1]:

· RAN paging area is a subset of TA, hence RAN notification area is a subset of the registration area

· WA: Xn should be available in RAN notification area

In this contribution, we will further discuss the definition of RAN Notification Area and RAN Paging Area, and provide relevant observations and proposals.
2. Discussion
2.1 RAN Notification Area
Option 1: List of cells 
For the stationary or low mobility UEs, the gNB can configure the UE with a list of cells base on some policy.. With the good implementation, the cell list could be very short, that can reduce the signaling overhead. The load of RAN paging could also be limited as if UE is located in a small RAN notification area.
However, for moving UEs, the RNA must be defined wide enough to avoid too many RLAU (RAN Location Area Update). Therefore, a long list of cells should be included in the RNA, this may introduce signaling overhead issue.
Proposal 1: Configure UE with a list of cells is high efficient for stationary or low mobility UEs.

Option 2: List of RAN area IDs 

An RAN area is consisting of a set of cells, the RAN area could be small or big, depending on the deployment. Each RAN area has an ID, which will be broadcasted in the system information. RAN Notification Area configured to the UE may consist of a list of RAN area IDs.  
In case of UE is in high mobility state, it is efficient to configure UE with a list of RAN area IDs instead of a long list of cell IDs, the overhead could be greatly reduced for dedicated signalling which moves a UE to RRC_INACTIVE state. 

Due to the overhead of system information to broadcast the RAN area ID(s), we understand there’s no problem as it could be assumed that a cell should not across the RAN areas, thus, a cell only need to broadcast one RAN area ID. 
Proposal 2: A cell should not across the RAN areas, thus it should not broadcast more than one RAN Area ID.
Proposal 3: Configure UE with a list of RAN Area IDs is high efficient for high mobility UEs.

Option 3: List of TAI
Similar to option 2, this solution should also be applied for the cases to configure UE with wide RAN area, e.g. for the high mobility UEs. The difference is not to define RAN area ID as described in the option 2, just reusing the CN based TA list. 
But the key issue is that the Xn connectivity cannot be guaranteed between every two gNBs within the TA or TA list. However, the WA achieved in the last Adhoc meeting is “Xn should be available in RAN notification area”.
Observation 1: Xn available between two gNBs could not be guaranteed in TA or TA list.

If Xn is not available within the RAN notification area, the RAN paging could not be guaranteed. That means selection of option 3 may increase the possibility of missing the RAN paging. New mechanisms need to be defined to resolve the paging issue.

Observation 2: Xn unavailable within the TA or TA list will lead to missing of RAN paging.

Proposal 4: TA or TA list is not applicable to RAN Notification Area.

Base on the discussion above, we propose to adapt option 1 and option 2 for the definition of RAN Notification Area for a UE. If a cell list is configured to a UE as the RAN notification area, the RNA ID broadcast in the system information should be ignored.
Observation 3: In case of cell list is configured, RAN area ID in the system information should be ignored by the UE.

Proposal 5: A list of cells or a list of RAN area IDs could be configured to a UE to move it to RRC_INACTIVE state.
2.2 RAN Paging Area
As has been agreed in the last meeting, RAN paging area is a subset of TA. RAN Paging Area is used for RAN paging, the serving (anchor) gNB will page the UE among the gNBs within the UE specific RAN Notification Area(s). The anchor should provide the other gNBs which cells to be paged. 
Base on the discussion in 2.1, we see the RAN Notification Area for the UE could be a list of cells or a list of RNA IDs. So the encoding for the “RAN paging area” IE could be a choice type, either a list of cells or a list of RAN Area IDs.
Proposal 6: Agree to encode the RAN Paging Area IE with a choice type, a list of cells or a list of RNA IDs.

Proposal 7: Discuss and agree the stage 2 and stage 3 TPs [2] [3] for NG RAN Area.
3. Conclusion
In this contribution, we further discussed the issues for the RAN Notification Area and RAN Paging Area and provided the following observations and proposals:
Observation 1: Xn available between two gNBs could not be guaranteed in TA or TA list.

Observation 2: Xn unavailable within the TA or TA list will lead to missing of RAN paging.

Observation 3: In case of cell list is configured, RAN area ID in the system information should be ignored by the UE.

Proposal 1: Configure UE with a list of cells is high efficient for stationary or low mobility UEs.

Proposal 2: A cell should not across the RAN areas, thus it should not broadcast more than one RAN Area ID.

Proposal 3: Configure UE with a list of RAN Area IDs is high efficient for high mobility UEs.

Proposal 4: TA or TA list is not applicable to RAN Notification Area.

Proposal 5: A list of cells or a list of RAN area IDs could be configured to a UE to move it to RRC_INACTIVE state.

Proposal 6: Agree to encode the RAN Paging Area IE with a choice type, a list of cells or a list of RNA IDs.

Proposal 7: Discuss and agree the stage 2 and stage 3 TPs [2] [3] for NG RAN Area.
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