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1   Introduction
The basic function of UE location reporting control was agreed at past RAN3 meetings. 
This paper provides further refinements to the procedure text and corrects the presence for Location Reporting reference ID IE in Location Reporting Control message.
2   Discussion

In LTE, the location reporting function is only for RRC_CONNECTED state UE, the behaviour of eNB for location reporting, is distinct. However, in NG-RAN, the location reporting function supports both RRC_CONNECTED and RRC_INACTIVE UEs. And the NG-RAN node reaction and behaviour are quite different for the two RRC state UEs as specified in stage 2 spec in [1]. Hence, it is also beneficial to clarify the different behaviours of NG-RAN node for location reporting for UEs with different RRC state in stage 3 spec.
Referring to SA2 stage 2 spec directly in stage 3 procedure text may cause ambiguous and misunderstanding, because the terms used in SA2 and RAN3 are different. E.g., single stand-along report in TS 23.501 vs ‘direct’ report in TS 38.413.

Proposal 1: To add procedure text for location reporting to clarify NG-RAN node behaviour for RRC_CONNECTED and RRC_INACTIVE UEs.

For location reporting with event type of Area Of Interest, the Location Reporting Reference ID IE is included in LOCATION REPORTING CONTROL message to differentiate different AOIs as an optional IE. However, it is problematic in case multiple AOIs are received for a UE one after another and reference IDs are not present for some of AOIs. The AMF cannot stop the location reporting for the AOIs without reference IDs.
Proposal 2: To change the Location Reporting Reference ID IE in Location Reporting Control message from optional to mandatory.

3   Conclusion
This paper provides further refinements to the procedure text of location reporting procedure and corrects the presence for Location Reporting reference ID IE in Location Reporting Control message. We have the following proposals:
Proposal 1: To add procedure text for location reporting to clarify NG-RAN node behaviour for RRC_CONNECTED and RRC_INACTIVE UEs.

Proposal 2: To change the Location Reporting Reference ID IE in Location Reporting Control message from optional to mandatory.

The corresponding stage 3 TP is provided in annex.
4   Reference

[1] 23.501, “Technical Specification Group Services and System Aspects, System Architecture for the 5G System (Stage 2)”.
5   Annex – TP to 38.413 BL CR
<<<<<<<<<<<<<<<<<<<< Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
8.12

Location Reporting Procedures
8.12.1

Location Reporting Control
8.12.1.1
General

The purpose of the Location Reporting Control procedure is to allow the AMF to request the NG-RAN node to report the UE’s current location, or the UE’s last known location with time stamp, or the UE’s presence in the area of interest while in CN-CONNECTED as specified in TS 23.501 [9] and TS 23.502 [10]. The procedure uses UE-associated signalling.

8.12.1.2
Successful Operation
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Figure 8.12.1.2-1: Location reporting control

The AMF initiates the procedure by sending a LOCATION REPORTING CONTROL message to the NG-RAN node. On receipt of the LOCATION REPORTING CONTROL message the NG-RAN node shall perform the requested location reporting control action for the UE.
The Location Reporting Request Type IE indicates to the NG-RAN node whether:

-
to report directly;

-
to report upon change of serving cell;

-
to report UE presence in the area of interest;

-
to stop reporting at change of serving cell; 
-
to stop reporting UE presence in the area of interest;
-
to cancel location reporting for the UE.

For UEs in RRC_CONNECTED state:

· If the Location Reporting Request Type IE is set to “direct”, the NG-RAN node shall provide a location report immediately.

· If the Location Reporting Request Type IE is set to “change of service cell”, the NG-RAN node shall provide a location report whenever UE changes cell.

· If the Location Reporting Request Type IE is set to “UE presence in the area of interest”, then the NG-RAN node shall provide a location report whenever UE moves into or out of area of interest.

· If the Location Reporting Request Type IE is set to “stop change of service cell”, the NG-RAN node shall stop location reporting for UEs previously configured to report location whenever UE changes cell. 

· If the Location Reporting Request Type IE is set to “stop UE presence in the area of interest”, the NG-RAN node shall stop location reporting for UEs previously configured to report location whenever UE moves into or out of area of interest. 

· If the Location Reporting Request Type IE is set to “cancel location reporting for the UE”, then the NG-RAN node shall stop any Location Reporting for the UE.

For UEs in RRC_INACTIVE state:

· If the Location Reporting Request Type IE is set to “direct”, then the NG-RAN node shall perform RAN paging before providing a location report.

· If the Location Reporting Request Type IE is set to “change of service cell”, then the NG-RAN node shall provide a location report including UE's last known location with time stamp.

· If the Location Reporting Request Type IE is set to “UE presence in the area of interest”, then the NG-RAN node shall provide a location report including UE presence in the area of interest (i.e., IN, OUT, or UNKNOWN) and the UE's last known location with time stamp.
· If the Location Reporting Request Type IE is set to “stop change of service cell”, the NG-RAN node shall stop location reporting for UEs previously configured to report location whenever UE changes cell. 

· If the Location Reporting Request Type IE is set to “stop UE presence in the area of interest”, the NG-RAN node shall stop location reporting for UEs previously configured to report location whenever UE moves into or out of area of interest. 

· If the Location Reporting Request Type IE is set to “cancel location reporting for the UE”, then the NG-RAN node shall stop any Location Reporting for the UE.

If the Location reporting Request Type IE is set to Area Of Interest, and if the Area Of Interest Information IE is included in the LOCATION REPORTING CONTROL message, the NG-RAN node shall store this information and corresponding Location Reporting Reference ID and use them to track the UE’s presence in the area of interest as defined in TS 23.502 [10].
<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>
9.3.1.65
Location Reporting Request Type
This IE indicates the type of location request to be handled by the NG-RAN node.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Event Type
	M
	
	ENUMERATED (direct, change of service cell, UE presence in the area of interest, stop change of service cell, stop UE presence in the area of interest, cancel location reporting for the UE, …)
	

	Report Area
	M
	
	ENUMERATED (cell, …)
	

	Area of Interest List
	
	0..1
	
	

	>Area of Interest Item IEs
	
	1..<maxnoofAoI>
	
	

	>>Area of Interest
	M
	
	9.3.1.66
	

	>>Location Reporting Reference ID
	M
	
	9.3.1.76
	

	Location Reporting Reference ID to be Cancelled
	C- ifEventTypeisStopUEPresinAoI
	
	Location Reporting Reference ID

9.3.1.76
	


	Range bound
	Explanation

	maxnoofAoI
	Maximum no. of areas of interest. Value is 64.


	Condition
	Explanation

	ifEventTypeisStopUEPresinAoI
	This IE shall be present if the Event Type IE is set to “stop UE presence in the area of interest”.


<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>
AreaOfInterestItem ::= SEQUENCE {


areaOfInterest





AreaOfInterest,

locationReportingReferenceID

LocationReportingReferenceID



,

iE-Extensions

ProtocolExtensionContainer { {AreaOfInterestItem-ExtIEs} }
OPTIONAL,


...

}

<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>
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