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1   Introduction
The basic function of UE location reporting control was discussed and agreed in the last RAN3 meeting. 

This paper focuses on the FFSes left in the procedure and proposes to remove those FFSes. 
2   Discussion
· Need of Area Of Interest (AOI) Information
In TS 23.501 [1] section 5.3.3.2.5 CM-CONNECTED with RRC Inactive state, it is said that:

When UE is in CM-CONNECTED with RRC Inactive state, if RAN has received Location Reporting Control message from AMF with the Reporting Type of the Area Of Interest based reporting, the RAN shall send a Location Report message to AMF including UE presence in the Area Of Interest (i.e., IN, OUT, or UNKNOWN) and the UE's last known location with time stamp.

It is observed that 5GC may request the NG-RAN to report the UE presence in the AOI, and the NG-RAN node shall report the UE location and the indication (i.e. IN, OUT or UNKNOWN). Hence, the AOI Iinformation IE is needed to be provided to the NG-RAN node to enable NG-RAN to track the UE presence in the AOI.
In TS 23.502 [2] 4.10 Location reporting procedures and the latest agreements in [3], it is said that in step 1:
If the Reporting Type indicates to start the NG-RAN to report when UE moves out of or into the Area Of Interest, the AMF also provides the requested Area Of Interest information (i.e. list of TAI) in the Location Reporting Control message. The AMF may include a Request Reference ID in the Location Report Control message to identify the request of reporting for an Area Of Interest. If multiple Areas Of Interest are included in the message, the Request Reference ID identifies each Area of Interest.
Therefore, the AOI information IE in NGAP is defined as a list of TAI. And a reference ID is needed to identify the request for the AOI.
Proposal 1: AOI information (a list of TAI) is provided from AMF to NG-RAN in location reporting control message.
· Reference ID
As specified in SA2 specification [1] and [2], the AMF may include a Request Reference ID in the Location Reporting Control message to identify the request for the Area Of Interest. Because the AMF may request location reporting for a single UE for multiple areas of interest [1] and [3]. Hence, AMF and NG-RAN need to differentiate which AOI that a Location Report belongs to by Reference ID. 

Proposal 2: Introducing Reference ID to identify the AOI information in the Location Reporting Control message.

· Stop of reporting UE presence in the AOI
In TS 23.502 [2] 4.10 Location reporting procedures and [3], it is said that in step 3:
The AMF can send a Cancel Location Reporting message to inform the NG-RAN that it should terminate the location reporting for a given UE corresponding to the Reporting Type or the location reporting for Area Of Interest indicated by Request Reference ID. This message is needed when the reporting type was requested for continuously reporting or for the Area Of Interest. The AMF may include the Request Reference ID which indicates the requested Location Reporting Control for the Area Of Interest, so that the NG-RAN should terminate the location reporting for the Area Of Interest.

The AMF may stop an ongoing location report for a certain UE if the reporting type was requested for continuously reporting or for the AOI. In case reporting for AOI is stopped, the request reference ID is indicated.
Proposal 3: Introducing a new type ‘stop reporting UE presence in AOI’ to stop the location report for AOI for a UE.  

If AMF needs to terminate the location reporting for one of the AOIs, it will indicate the Request Reference ID. Hence, Reference ID to be Cancelled IE is needed.

Proposal 4: If multiple AOIs were configured, the reference ID of the corresponding AOI to be stopped is indicated.
· Location report handling for RRC_INACTIVE UEs
For RRC_INACTIVE UEs, SA2 specified in [1] that:

“When UE is in CM-CONNECTED with RRC Inactive state, if RAN has received Location Reporting Control message from AMF with the Reporting Type indicating single stand-alone report, the RAN shall perform RAN paging before reporting the location to AMF.”

“When UE is in CM-CONNECTED with RRC Inactive state, if RAN has received Location Reporting Control message from AMF with the Reporting Type indicating continuously reporting whenever the UE changes cell, the RAN shall send a Location Report message to AMF including UE's last known location with time stamp.”

“When UE is in CM-CONNECTED with RRC Inactive state, if RAN has received Location Reporting Control message from AMF with the Reporting Type of the Area Of Interest based reporting, the RAN shall send a Location Report message to AMF including UE presence in the Area Of Interest (i.e., IN, OUT, or UNKNOWN) and the UE's last known location with time stamp.”

Proposal 5: For RRC_INACTIVE UEs, align RAN3 specification accordingly based on SA2 agreements, i.e.

· if report type is one-time report, NG-RAN node shall perform RAN paging and report the accurate location on cell level granularity.

· if report type is to report upon change of serving cell, NR-RAN node shall report the last known location with time stamp.

· if report type is to report UE presence in the AOI, NR-RAN node shall report the UE presence in the area of interest (i.e., IN, OUT, or UNKNOWN) and the UE's last known location with time stamp.

· Location reporting for RRC_CONNECTED UEs

For RRC_CONNECTED UEs, SA2 agreed in [2] and [3] that:
“When UE is in CM-CONNECTED, if NG-RAN has received Location Reporting Control message from AMF with the Reporting Type of Area Of Interest based reporting, the RAN shall track the UE presence in Area Of Interest and send a Location Report message to AMF including the UE Presence in the Area Of Interest (i.e., IN, OUT, or UNKNOWN) and the UE's current location (when the UE is in RRC Connected state) or the UE's last known location with time stamp (when the UE is in RRC Inactive state) “
Proposal 6: For RRC_ CONNECTED UEs, align RAN3 specification accordingly based on SA2 agreements, i.e.

· if report type is to report UE presence in the AOI, NR-RAN node shall report the UE presence in the area of interest (i.e., IN, OUT, or UNKNOWN) and the UE's current location.

3   Conclusion
In this paper, we discuss how to support the location reporting function in NG-RAN for both RRC_CONNECTED and RRC_INACTIVE UEs, and we have the following proposals.

Proposal 1: AOI information (a list of TAI) is provided from AMF to NG-RAN in location reporting control message.
Proposal 2: Introducing Reference ID to identify the AOI information in the Location Reporting Control message.

Proposal 3: Introducing a new type ‘stop reporting UE presence in AOI’ to stop the location report for AOI for a UE.  

Proposal 4: If multiple AOIs were configured, the reference ID of the corresponding AOI to be stopped is indicated.
Proposal 5: For RRC_INACTIVE UEs, align RAN3 specification accordingly based on SA2 agreements, i.e.

· if report type is one-time report, NG-RAN node shall perform RAN paging and report the accurate location on cell level granularity.

· if report type is to report upon change of serving cell, NR-RAN node shall report the last known location with time stamp.

· if report type is to report UE presence in the AOI, NR-RAN node shall report the UE presence in the area of interest (i.e., IN, OUT, or UNKNOWN) and the UE's last known location with time stamp.
Proposal 6: For RRC_ CONNECTED UEs, align RAN3 specification accordingly based on SA2 agreements, i.e.

· if report type is to report UE presence in the AOI, NR-RAN node shall report the UE presence in the area of interest (i.e., IN, OUT, or UNKNOWN) and the UE's current location.
Further, we provide stage 3 TP for 38.413 and 38.423 in section 5 and [4].
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5   Text Proposals to 38.413
<<<<<<<<<<<<<<<<<<<< Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
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; or

-
to stop reporting UE presence in the area of interest.
If the Area Of Interest Information IE is included in the LOCATION REPORTING CONTROL message, the NG-RAN node shall store this information and use it to track the UE’s presence in the area of interest as defined in TS 23.502 [10].
<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>
9.2.11.3
LOCATION REPORT

This message is used to provide the UE’s location.
Direction: NG-RAN node ( AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	CHOICE User Location Information
	M
	
	
	
	YES
	ignore

	>E-UTRA user location information
	
	
	
	
	
	

	>>TAI
	M
	
	9.3.3.11
	
	-
	

	>>E-UTRA CGI
	M
	
	9.3.1.9
	
	-
	

	>>Time Stamp
	O
	
	
INTEGER (0..40950)
	The duration of the time in seconds elapsed since the NG-RAN node perceives the UE's last known location.
	
	

	>NR user location information
	
	
	
	
	
	

	>>TAI
	M
	
	9.3.3.11
	
	-
	

	>>NR CGI
	M
	
	9.3.1.7
	
	-
	

	>>Time Stamp
	O
	
	
INTEGER (0..40950)
	 The duration of the time in seconds elapsed since the NG-RAN node perceives the UE's last known location.
	-
	

	UE Presence in Area of Interest
	O
	
	9.3.1.67
	
	YES
	ignore

	Location Reporting Request Type
	M
	
	9.3.1.65
	The IE contains the Location Reporting Request Type to which the Location Report refers.
	YES
	ignore


<<<<<<<<<<<<<<<<<<<< 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, …)
	

	Report Area
	M
	
	ENUMERATED (cell, …)
	

	Area of Interest List
	
	0..1
	
	

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

	>>Area of Interest
	M
	
	9.3.1.66
	

	Reference ID to be Cancelled
	C- ifEventtypeisStopUEPresinAoI
	
	INTEGER (1..64, …) 
	


	Range bound
	Explanation

	maxnoofReqAoI
	Maximum no. of request areas of interest. Value is FFS.


9.3.1.66
Area of Interest
This IE indicates the area of interest.


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

	Reference ID
	M
	
	INTEGER (1..64, …) 
	

	List of TAIs
	
	1
	
	

	>TAI List Item
	
	1..<maxnoofReqAoI>
	
	

	>>TAI
	M
	
	9.3.3.11
	


	Range bound
	Explanation

	maxnoofReqAoI
	Maximum no. of request areas of interest. Value is FFS.


9.3.1.67
UE Presence in Area of Interest
This IE indicates the UE presence in the area of interest.


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

	UE Presence in Area of Interest List
	
	1
	
	

	>UE Presence in Area of Interest Item IEs
	
	1..<maxnoofReqAoI>
	
	

	>>Reference ID
	M
	
	INTEGER (1..64, …)
	

	>>UE Presence
	M
	
	ENUMERATED (in, out, unknown, …)
	

	Range bound
	Explanation

	maxnoofReqAoI
	Maximum no. of request areas of interest. Value is 64.


<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>[image: image2.png]
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