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1
Introduction

This is the continuation of the discussion on Location Reporting, introduced at RAN3#99bis in NGAP and XnAP.

The agreed TPs was contaminated with a lot of FFSs which we try to resolve.
Lets start to look into stage 2 a deduce whether or what we have done right so far and what is missing:
23.501

<<<<<<<<<<<<<<<<<<<< start quote 23.501 >>>>>>>>>>>>>>>>>>>>

5.6.11
UE presence in Area of Interest reporting usage by SMF
When a PDU Session is established or modified, or when the user plane path has been changed (e.g. UPF re-allocation/addition/removal), SMF may determine an area of interest, e.g. based on UPF Service Area, subscription by PCF for reporting UE presence in Presence Reporting Area, etc.

For 3GPP access, the area of interest constitutes:

-
a list of Tracking Areas and/or;

-
cell identifiers and/or;

-
NG-RAN node identifiers and/or;

-
Presence Reporting Area ID(s) and optionally the elements for one or more of the Presence Reporting Areas, i.e. TAs and/or NG-RAN nodes and/or cells identifiers and/or;

-
LADN DNN.

For Non-3GPP access, the area of interest constitutes:

-
N3GPP TAI (see clause 5.3.2.3).
Observation 1 The Area of interest may be a list of TAIs, and/or Cell IDs, and or NG-RAN node identifiers and or Presence Reporting Area (PRA) IDs and or a LADN DNN. However, as stated further down in the quote of 23.502, it seems (logic) that AoI constituting a whole NG-RAN node or LADN DNN doesn’t need to be part of the NGAP AoI definition (this refers to CN internal signalling only), also the PRA seems to be a CN internal matter. The only open item seems to be whether AoI should be configurable via NG-C as cell identifiers. This question should be clarified with SA2.

Proposal 1 Clarify with SA2 whether the interpretation to configure on NG-C AoIs only as a combination of TAIs and (E-UTRA/NR) cell IDs is correct.

For UE location change into or out of an "area of interest", the SMF subscribes to "UE mobility event notification" service provided by AMF for reporting of UE presence in Area of Interest as described in clause 5.3.4.4. Upon reception of a notification from AMF, the SMF determines how to deal with the PDU Session, e.g. reallocate UPF.

In the case of LADN, the SMF provides the LADN DNN to the AMF to subscribe to "UE mobility event notification" for reporting UE presence in LADN service area. Upon reception of a notification from the AMF, the SMF determines how to deal with the PDU Session as described in clause 5.6.5. The AMF may send the UE location to the SMF along with the notification, e.g. for UPF selection.

For use cases related to policy control and charging decisions, the PCF may subscribe to event reporting from the SMF or the AMF, for UE presence in a Presence Reporting Area.

A Presence Reporting Area can be:

-
A "UE-dedicated Presence Reporting Area", defined in the subscriber profile and composed of a short list of TAs and/or NG-RAN nodes and/or cells identifiers in a PLMN; or derived from the Area of Interest provided by the Application Function to the PCF (see clause 5.6.7) and composed of a short list of TAs and/or NG-RAN nodes and/or cells identifiers in a PLMN; or

-
A "Core Network predefined Presence Reporting Area", predefined in the AMF and composed of a short list of TAs and/or NG-RAN nodes and/or cells identifiers in a PLMN.

In the case of Change of UE Presence in Presence Reporting Area, for core network predefined Presence Reporting Area, the AMF determines the "area of interest" corresponding to the Presence Reporting Area Identifier(s), provided by the PCF or the SMF, as a list of TAIs and/or cell identifiers and/or NG-RAN node identifiers based on local configuration. For UE-dedicated Presence Reporting Areas, the subscription for UE location change notification for an "area of interest" shall contain the PRA Identifier(s) and the list(s) of TAs, or NG-RAN Node identifier and/or cell identifiers composing the Presence Reporting Area(s). For Core Network predefined Presence Reporting Areas, the subscription for UE location change notification for an "area of interest" shall contain the PRA identifier(s).

Each Core Network predefined Presence Reporting Area can be configured with a priority level in the AMF. In order to prevent overload, the AMF may set the reporting for one or more of the received Presence Reporting Area(s) to inactive under consideration of the priority configured for each of Core Network predefined Presence Reporting Area(s), while storing the reporting request for this Presence Reporting Area in the UE context.

NOTE 1:
Change of UE presence in Presence Reporting Area reporting does not apply to home routed roaming.

The AMF may be configured with a PRA identifier which refers to a Set of Core Network predefined Presence Reporting Areas. If the PCF subscribes to change of UE location for an area of interest for a Set of Presence reporting areas and provides a PRA identifier then the SMF may subscribe for event reporting for this Set of Presence Reporting Areas by only indicating this PRA Identifier in the area of interest. When the Presence Reporting Area(s) to be reported belong to a set of Core Network predefined Presence Reporting Areas in which the AMF is requested to report on change of UE presence, the AMF shall additionally add to the report the PRA Identifier of the Set of Core Network predefined Presence Reporting Areas.

Upon change of AMF, the PRA identifier(s) and if provided, the list(s) of Presence Reporting Area elements are transferred for all PDU sessions as part of MM Context information to the target AMF during the mobility procedure. If one or more Presence Reporting Area(s) was set to inactive, the target AMF may decide to reactivate one or more of the inactive Presence Reporting Area(s). The target AMF indicates per PDU session to the corresponding SMF/PCF the PRA identifier(s) and whether the UE is inside or outside the Presence Reporting Area(s) as well as the inactive Presence Reporting Area(s), if any.

NOTE 2:
The target AMF cannot set the Presence Reporting Area(s) received from the source serving node to inactive.

The subscription may be maintained during the life of PDU Session, regardless of the UP activation state of PDU Session (i.e. whether UP connection of the PDU Session is activated or not).

SMF may determine a new area of interest, and send a new subscription to the AMF with the new area of interest.

SMF unsubscribes to "UE mobility event notification" service when PDU Session is released.

<<<<<<<<<<<<<<<<<<<< skip to next quote 23.501 >>>>>>>>>>>>>>>>>>>>

5.3.4.4
UE mobility event notification

5G System supports the functionality of tracking and reporting UE mobility events.

The AMF provides the UE mobility related event reporting to NF that has been authorized to subscribe to the UE mobility event reporting service. Any NF service consumer such as SMF, PCF or NEF that wants to be reported on the UE location is able to subscribe to the UE mobility event notification service to the AMF with the following parameters:

-
Event reporting type that specifies what to be reported on UE mobility (e.g. UE location, UE mobility on Area of Interest).

-
Area Of Interest that specifies a geographical area within 3GPP system. The Area Of Interest is represented by a list of Tracking Areas, list of cells or list of (R)AN node identifiers. In the case of LADN, the event consumer (e.g. SMF) provides the LADN DNN to refer the LADN service area as the Area Of Interest. In the case of PRA, the event consumer (e.g. SMF or PCF) may provide an identifier for Area Of Interest to refer predefined area as the Area Of Interest.

-
Event Reporting Information: event reporting mode, number of reports or maximum duration of reporting.

-
Notification address (i.e. Endpoint Address of NF service consumer to be notified to).

-
The target of event reporting that indicates a specific UE, a group of UE(s) or any UE (i.e. all UEs). Further details on the information provided by the NF service consumer are provided in clause 4.15 of TS 23.502 [3].

If an NF service consumer subscribes to the UE mobility event notification service provided by AMF for reporting of UE presence in Area Of Interest, the AMF tracks UE's location considering UE's CM state and using NG-RAN location reporting (if RRC Inactive state applies to NG-RAN) in order to determine the UE presence in the Area Of Interest, as described in clause 4.15.4.2 of TS 23.502 [3]. Upon detecting the change of the UE presence in the Area Of Interest, the AMF notifies the UE presence in the Area Of Interest and the new UE location to the subscribed NF consumer.

When the AMF is changed, the subscription of mobility event is transferred from the old AMF. The new AMF may decide not to notify the SMF with the current status related to the subscription of mobility event if the new AMF determines that, based on MM Context of the UE, the event is reported by the old AMF.

In the network deployment where a UE may leave or enter the Area Of Interest without any notification to the 5GC in CM-CONNECTED state (i.e. in the case that RRC Inactive state applies to the NG-RAN), the AMF may initiate the NG-RAN location reporting as described in clause 5.4.7 to track the UE presence in the Area Of Interest.

<<<<<<<<<<<<<<<<<<<< end quote 23.501 >>>>>>>>>>>>>>>>>>>>

23.502

<<<<<<<<<<<<<<<<<<<< start quote 23.502 >>>>>>>>>>>>>>>>>>>>

5.3.3.2.4
5GS Connection Management State models

<<<<<<<<<<<<<<<<<<<< skip to next quote 23.502 >>>>>>>>>>>>>>>>>>>>

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 the UE is CM-CONNECTED with RRC Inactive state. If the AMF receives Nudm_UEContextManagement_DeregistrationNotification from UDM, the AMF shall initiate AN Release procedure as specified in TS 23.502 [3].

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.
<<<<<<<<<<<<<<<<<<<< skip to next quote 23.502 >>>>>>>>>>>>>>>>>>>>

4.10
Location reporting procedures

This procedure is used by an AMF to request the NG-RAN to report where the UE is currently located when the target UE is in CM-CONNECTED state. The need for the NG-RAN to continue reporting ceases when the UE transitions to CM-IDLE or the AMF send cancel indication. This procedure may be used for services that require accurate cell identification (e.g. emergency services, lawful intercept, charging), or for subscription to the service by other NFs.

Observation 2 The AMF may cancel Location Reporting all together for a UE in CM-CONNECTED. This needs to be part of the Location Reporting Request Type IE in the Location Reporting Control procedure.
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Figure 4.10-1: Location Reporting Procedure

1.
The AMF sends a Location Reporting Control message to the NG-RAN. The Location Reporting Control message shall identify the UE for which reports are requested, the requested location information and Reporting Type. Requested location information could be TAI+ Cell Identity. Reporting Type indicates whether the message is intended to trigger a single standalone report about the current Cell Identity serving the UE or start the NG-RAN to report whenever the UE changes cell, or ask the NG-RAN to report whenever the UE moves out or into the Area Of Interest. 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 for the Area Of Interest.

Observation 3 Location Information provided at Location Report is TAI+Cell Id.

Observation 4 Reporting Type is either single standalone report or UE changes cell or when moving in or out of the AoI. 

Observation 5 If reporting when moving out of AoI is requested, the AoI (List of TAIs) is provided and optionally a Reference ID. I.e., subsequent Location Reporting Control messages may provide different AoI requests, distinguished by a Reference ID.

2.
The NG-RAN sends a Location Report message informing the AMF about the location of the UE which shall include the requested location information. When UE is in CM-CONNECTED with RRC Inactive state, if NG-RAN has received Location Reporting Control message from AMF with the Reporting Type indicating single stand-alone report, the NG-RAN shall perform NG-RAN paging before reporting the location to AMF. When UE is in CM-CONNECTED with RRC Inactive state, if NG-RAN has received Location Reporting Control message from AMF with the Reporting Type indicating continuously reporting whenever the UE changes cell, the NG-RAN shall send a Location Report message to the AMF including the UE's last known location with time stamp. 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 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).


If the Reporting Type indicates one of the requested Area Of Interest based reporting, the NG-RAN shall track the UE presence in Area Of Interest (i.e. IN, OUT or UNKNOWN status) and send the Location Report message to AMF if the NG-RAN perceives that the UE presence in the Area Of Interest is different from the last one reported. When the NG-RAN detects that the UE has moved out of or into multiple areas of interest, it send only one Location Report message to AMF. The location Report message includes 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) or the UE's last known location with time stamp (when the UE is in RRC Inactive state).
Observation 6 NG-RAN may report the UE moving in or out of multiple AoIs within the same Location Report message.
3.
The AMF can send a Cancel Location Reporting message to inform the NG-RAN that it should terminate location reporting for a given UE. 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 request of location reporting for the UE.

NOTE:
Location reporting is transferred during Xn handover, although new control signalling is not transferred during an active handover.
While the Location Reporting with the type of Area Of Interest based reporting is configured, the NG-RAN tracks the UE presence in the Area Of Interest as follows:
Observation 7 TS 23.502 sufficiently specifies how to report a UE’s location with the type of Area Of Interest based reporting for UEs in RRC_INACTIVE. We might give some hints to stage 2 in stage 3.
-
IN:

-
if the UE is inside the Area Of Interest and the UE is in RRC Connected state; or

-
if the UE is inside an RNA which is contained within the Area Of Interest.

-
OUT:

-
if the UE is outside the Area Of Interest in RRC Connected state; or

-
if UE is inside an RNA which does not contain any part of Area Of Interest.

-
UNKNOWN if the UE is inside an RNA which contains whole or part of the Area Of Interest and the Area Of Interest does not contain the whole RNA, and if the UE is in RRC Inactive state.

In this release the location reporting procedure is applicable only to 3GPP access.
Observation 8 In Rel 15, Location reporting is only applicable to 3GPP access, i.e. no impact to 29.413, observation text.

<<<<<<<<<<<<<<<<<<<< end quote 23.502 >>>>>>>>>>>>>>>>>>>>

3
Summary

Observations and Proposals made in this paper:

Observation 1
The Area of interest may be a list of TAIs, and/or Cell IDs, and or NG-RAN node identifiers and or Presence Reporting Area (PRA) IDs and or a LADN DNN. However, as stated further down in the quote of 23.502, it seems (logic) that AoI constituting a whole NG-RAN node or LADN DNN doesn’t need to be part of the NGAP AoI definition (this refers to CN internal signalling only), also the PRA seems to be a CN internal matter. The only open item seems to be whether AoI should be configurable via NG-C as cell identifiers. This question should be clarified with SA2.
Observation 2
The AMF may cancel Location Reporting all together for a UE in CM-CONNECTED. This needs to be part of the Location Reporting Request Type IE in the Location Reporting Control procedure.
Observation 3
Location Information provided at Location Report is TAI+Cell Id.
Observation 4
Reporting Type is either single standalone report or UE changes cell or when moving in or out of the AoI.
Observation 5
If reporting when moving out of AoI is requested, the AoI (List of TAIs) is provided and optionally a Reference ID. I.e., subsequent Location Reporting Control messages may provide different AoI requests, distinguished by a Reference ID.
Observation 6
NG-RAN may report the UE moving in or out of multiple AoIs within the same Location Report message.
Observation 7
TS 23.502 sufficiently specifies how to report a UE’s location with the type of Area Of Interest based reporting for UEs in RRC_INACTIVE. We might give some hints to stage 2 in stage 3.
Observation 8
In Rel 15, Location reporting is only applicable to 3GPP access, i.e. no impact to 29.413, observation text.


Proposal 1
Clarify with SA2 whether the interpretation to configure on NG-C AoIs only as a combination of TAIs and (E-UTRA/NR) cell IDs is correct.


3
Text Proposal for NGAP
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3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

5GC
5G Core Network

5QI
5G QoS Identifier

AMF
Access and Mobility Management Function
AoI
Area of Interest
CGI
Cell Global Identifier

CP
Control Plane

DRB
Data Radio Bearer

E-CID
Enhanced Cell-ID

EP
Elementary Procedure

E-RAB
E-UTRAN Radio Access Bearer

GBR
Guaranteed Bit Rate

GTP
GPRS Tunnelling Protocol

GUAMI
Globally Unique AMF Identifier

IE
Information Element

K_AFM_CIK
KAMF  Change Indicator

LMF
Location Management Function

N3IWF
Non 3GPP InterWorking Function

NAS
Non-Access Stratum

NGAP
NG Application Protocol

NRPPa
NR Positioning Protocol Annex

NSSAI
Network Slice Selection Assistance Information

OTDOA
Observed Time Difference of Arrival
PDCP
Packet Data Convergence Protocol
PLMN
Public Land Mobile Network

PWS
Public Warning System

QoS
Quality of Service

RAN
Radio Access Network

RRC
Radio Resource Control

SCTP
Stream Control Transmission Protocol

SMF
Session Management Function

S-NG-RAN node
Secondary NG-RAN node

S-NSSAI
Single Network Slice Selection Assistance Information

TAI
Tracking Area Identity

TEID
Tunnel Endpoint Identifier

TNL
Transport Network Layer

TNLA
Transport Network Layer Association

UE
User Equipment

UP
User Plane

UPF
User Plane Function

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

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.
If the Location Reporting Request Type IE is set to indicates to the NG-RAN node whether:

-
"direct", the NG-RAN node shall provide a location report immediately; or
-
"report upon change of serving cell", the NG-RAN node shall provide a location report whenever the UE changes the serving cell; or
-
"report UE moving into or out of the AoI", the NG-RAN node shall provide a location report whenever the UE moves into or out of an Area of Interest configured for the UE; or
-
" stop reporting change of serving cell", the NG-RAN node shall stop reporting of UE changing serving cell; or

-
"stop reporting UE moving into or out of the AoI", the NG-RAN node shall stop reporting the UE moving into or out of an Area of Interest; the LOCATION REPORTIN CONTROL message may contain a Location Reporting Reference ID to relate the request to a certain Area of Interest; or

-
"cancel Location Reporting for the UE", the NG-RAN node shall stop any Location Reporting related activity for the UE.
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].
-
the Location Reporting Request Type IE may identify the Area Of Interest based location reporting request by a Location Reporting Reference ID.
If the Location Reporting Requet Type IE is set to Area Of Interest Information IE is included in the LOCATION REPORTING CONTROL message, 
Location reporting with the type of Area Of Interest based reporting for UEs in RRC_INACTIVE is specified in TS 23.502 [10].
8.12.1.3
Abnormal Conditions

Not applicable.

8.12.2
Location Report Failure Indication

8.12.2.1
General

The purpose of the Location Report Failure Indication procedure is to allow the NG-RAN node to inform the AMF that the Location Reporting Control procedure has failed. The procedure uses UE-associated signalling.

8.12.2.2
Successful Operation
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Figure 8.12.2.2-1: Location reporting failure

The NG-RAN node initiates the procedure by sending a LOCATION REPORTING FAILURE message to the AMF. Upon reception of the LOCATION REPORT FAILURE INDICATION message the AMF shall, based on the failure reason indicated by the Cause IE, take appropriate action.
8.12.2.3
Abnormal Conditions

Not applicable.

8.12.3
Location Report

8.12.3.1
General

The purpose of the Location Report procedure is to provide the UE’s current location, the UE’s last known location with time stamp, or the UE’s presence in the area of interest to the AMF. The procedure uses UE-associated signalling.

8.12.3.2
Successful Operation
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Figure 8.12.3.2-1: Location reporting failure

The NG-RAN node initiates the procedure by generating a LOCATION REPORT message. The LOCATION REPORT message may be used as a response to the LOCATION REPORTING CONTROL message.
8.12.3.3
Abnormal Conditions

Not applicable.

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.2.11
Location Reporting Messages

9.2.11.1
LOCATION REPORTING CONTROL
This message is used by the AMF to request the NG-RAN node to report the location of the UE.
Direction: AMF ( NG-RAN node
	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

	Location Reporting Request Type
	M
	
	9.3.1.65
	
	YES
	ignore


9.2.11.2
LOCATION REPORTING FAILURE INDICATION

This message is sent by the NG-RAN node and is used to indicate the failure of location reporting.
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

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore


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
	
	<ref>
	FFS
	
	

	>NR user location information
	
	
	
	
	
	

	>>TAI
	M
	
	9.3.3.11
	
	-
	

	>>NR CGI
	M
	
	9.3.1.7
	
	-
	

	>>Time Stamp
	O
	
	OCTET STRING (SIZE(4))
	Encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [x1]. It indicates the UTC time when the location information was generated.
	-
	

	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 Change >>>>>>>>>>>>>>>>>>>>

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, report upon change of serving cell, report UE moving into or out of the AoI, stop reporting change of serving cell, stop reporting UE moving into or out of the AoI, 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
	O
	
	9.3.1.x2
	

	Location Reporting Reference ID to be Cancelled
	O
	
	9.3.1.x2
	


	Range bound
	Explanation

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

	
	
	
	
	

	List of TAIs
	
	0..1
	
	

	>TAI List Item
	
	1..<maxnoofTAIsinAoI>
	
	

	>>TAI
	M
	
	9.3.3.11
	

	List of Cells
	
	0..1
	
	Editor’s Note: This needs to be clarified with SA2

	>Cell List Item
	
	1..<maxnoofcellsinAoI>
	
	

	>>CHOICE Cell List for AoI
	M
	
	
	

	>>>E-UTRA
	
	
	
	

	>>>>E-UTRA CGI
	M
	
	9.3.1.9
	

	>>NR
	
	
	
	

	>>>>NR CGI
	M
	
	9.3.1.7
	


	Range bound
	Explanation

	maxnoofTAIsinAoI
	Maximum no. of TAIs in an Area of inters. Value is 16. [FFS]

	maxnoofcellsinAoI
	Maximum no. of cells in an Area of Interest. Value is 256. [FFS]


9.3.1.67
UE Presence in Area of Interest
This IE indicates the UE presence in the area of interest as specified in 23.502 [10] for the Location Reporting procedure with the type of Area Of Interest based reporting configured.

Editor note: the need of this IE and the definition is FFS.
	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..<maxnoofAoI>
	
	

	>>Reference ID
	O
	
	9.3.1.x2
	

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


	Range bound
	Explanation

	maxnoofAoI
	Maximum no. of areas of interest. Value is 64 [FFS].


9.3.1.x2
Location Reporting Reference ID
This IE indicates a reference to a Location Request related to an Area of Interest.

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

	Location Reporting Reference ID
	O
	
	INTEGER (1..64, …)
	maximum value is FFS


<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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