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1   Description and proposal
The interaction between the tracking of UE location within a set of “Areas of interest” and RRC_inactive state is not crystal clear and should be covered in RAN3 specifications.

More precisely two scenarios apply when the NG-RAN node receives the Location Reporting Control message with type “UE presence in the area of interest” and UE is in RRC inactive state: immediate reply, and follow on tracking.
1/ immediate reply 
Upon receiving the Location Reporting Control message, the NG-RAN node will not page the UE but reply with Location Report message.

In that report it needs to indicate:

· For each area of interest if the UE is in, out or unknown, the presence in Location Report should be filled as follows:

In: if the RNA which is contained within the area of interest

Out: if the RNA does not contain any part of the area of interest

Unknown: if the RNA contains whole or part of the area of interest. 

· The last known location and timestamp: if that NG-RAN does not page the UE, this corresponds to the NR cell ID of the last time the UE was connected. 
Proposal 1: upon receiving the Location Reporting Control with area of interest the NG-RAN node may not page the UE but can reply to its best of knowledge.

2/ Follow on tracking

After this initial reporting, the next question is how will NG-RAN be able to track the UE presence in area of interest? 

Interpretation 1: opportunistic tracking: one interpretation is “best effort” or “opportunistic” reporting i.e. the NG-RAN does not take into account the area of interests in its setting of RNA. Whenever UE gets connected (MO, MT or UE moves out of the RNA) it sends a Location Report with the new status. Drawback of this approach is that:

· If the NG-RAN bases the presence of its exact knowledge at time of MO/MT, which is the cell in which it is, the presence will not represent the real location which it will have with RNA at next transition to inactive.

· If the NG-RAN bases the presence on RNA at next transition to inactive, the presence is likely to “unknown” again for all the area of interests.
Interpretation 2: NG-RAN could decide to reconfigure the RNA of the UE to enable a real tracking. Especially if the first report sent was “unknown”. Otherwise the concept of “tracking in area of interest” seems meaningless. 

Observation 1: after the first Location Report is sent, it is not clear how NG-RAN can track the UE location in area of interest in inactive state.
Assuming the feature requires a real tracking of the UE, for charging or LI important reasons, interpretation 1 seems to lead to loose tracking. Only interpretation 2 seems to make sense: the NG-RAN should configure the RNA explicitly so that it can effectively track the UE i.e. be able to report an “in” or “out” presence and not an “unknown” presence all the time.
Observation 2: the “unknown” presence can be returned in the first Location Report, then the RNA shall be configured to report “in “ or “out” presence. 

It results from interpretation 2 above that when NG-RAN receives a Location Reporting Control with tracking area of interest, it shall configure/re-configure the RNA of the UE in accordance to the indicated area of interest(s).
Proposal 2: clarify NG-RAN expected behaviour in RRC inactive state when receiving the Location Reporting with tracking of area of interest and agree the TP below.
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9.2.2.3
RAN-Based Notification Area

A UE in the RRC_INACTIVE state can be configured with an RNA, where:

-
the RNA can cover a single or multiple cells, and shall be contained within the CN registration area; if a request for tracking presence in area of interest has been received, the setting of the RNA shall also take into account the indicated areas of interest. 
-
a RAN-based notification area update (RNAU) is periodically sent by the UE and is also sent when the cell reselection procedure of the UE selects a cell that does not belong to the configured RNA.

There are several different alternatives on how the RNA can be configured:

-
List of cells:

-
A UE is provided an explicit list of cells (one or more) that constitute the RNA.

-
List of RAN areas:

-
A UE is provided (at least one) RAN area ID, where a RAN area is a subset of a CN Tracking Area or equal to a CN Tracking Area. A RAN area is specified by one RAN area ID, which consists of a TAI and optionally a RAN area Code;

-
A cell broadcasts a RAN area ID in the system information.

NG RAN may provide different RNA definitions to different UEs but not mix different definitions to the same UE at the same time. UE shall support all RNA configuration options listed above.
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