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Abstract of the contribution: Discusses current usage of the terms “cell ID”, “cell” and “CGI” in 5GCN related stage 2 and stage 3 TSs and whether these relate more to radio cells or fixed location areas.
1. Introduction
At recent SA2 meetings in association with support of NTN, there were different views concerning the usefulness of, or necessity for, cells as seen by the 5GCN which correspond to fixed location areas versus cells which correspond to NTN radio cells supported by satellites. For example, Solution 12 in TR 23.737 [1] (which was not agreed) shows how cells based on fixed location areas could be supported. Conversely, Solutions 1 and 13 in TR 23.737 [1] (which were agreed) do not propose any change to cell support in the 5GCN but do not rule out some different interpretation of a cell ID or CGI. For example, clause 8.10 in TR 23.737 (for Solution 13 conclusions) states the following:
	-	If cells are Earth-fixed from 5GCN perspective cells (as core network sees them) with a Cell ID determined and provided by RAN, such Cell ID can be used to represent UE location in different services and systems (e.g. to route emergency calls to a suitable PSAP).
-	Based on above assumption, and the assumption that the UE is using a PLMN ID of the country where the UE is located, that 5GCN can determine the UEs location (with an accuracy depending on radio cell size) for support of regulatory services e.g. LI, emergency services etc. Additional mechanisms such as UE positioning by the network may be needed for a more accurate determination of the UE location.
-	Whether satellite coverage e.g. with moving beams, and earth-moving cells (as core network sees them) SA WG2 is awaiting feedback from RAN WG2/RAN WG3, whether they are in scope or not. If they are in scope how this assumption will affect the agreed solution #13 is FFS.
-	In the case of Earth-fixed cells (as core network sees them), whether and how the RAN node connected to 5GCN (e.g. CU or gNB) can map the radio component of the cell that can potentially have moving coverage (e.g. in the case of NGSO satellite) to earth-fixed cells represented by CGI would be up to RAN WGs to decide. This may e.g. include "fluctuations" in the earth-fixed border areas due to the mapping, similar to what is described for "TAC fluctuation" in TR 38.821 [7].



It is clear from these parts above that cell IDs as seen by the 5GCN may or may not correspond to radio cells or to some other (e.g. fixed) location area and that SA2 was expecting RAN to help resolve this.
Accordingly, SA2 sent an LS to RAN2, RAN3 and CT1 from SA2#139e [2] with the following questions which concern whether cells are earth moving or earth fixed and with an assumption that RAN would support any mapping to earth fixed cells (e.g. see these parts below).
	SA2 has discussed whether cells, as core network sees them, are earth-moving or earth-fixed. Currently in terrestrial networks a Cell ID determined and provided by RAN is used to represent UE location in different services and systems (e.g. to route emergency calls to a suitable PSAP). For satellite coverage e.g. with moving beams, would the Cell ID received by CN still correspond to an earth-fixed area? 
In case of earth-fixed cells (as seen from the CN), how the RAN node connected to 5GCN (e.g. CU or gNB) maps the radio component of the cell that can potentially have moving coverage (e.g. in case of NGSO satellite) to earth-fixed cells represented by CGI would be up to RAN WGs to decide.



RAN3 has now replied to this LS from RAN3#109E [3] as follows.
	Regarding the question posed by SA2, RAN3 has initiated its work on the related release 17 work item, which targets both GEO and LEO systems (the latter comprising both earth-fixed and moving cell scenarios). RAN3 expects to further study this topic in conjunction with RAN2 during release 17 but can offer the following initial considerations.
The cell ID provided by the RAN is included in the User Location Information (ULI), which is present in many uplink NGAP messages. The following scenarios are possible:
-	In earth-fixed cell scenarios, the cell ID corresponds to an earth-fixed area 
-	In LEO scenarios, the cell coverage for a specific cell identity may change as the satellite moves. RAN3 has agreed that a Tracking Area is coupled with a fixed geographical area. How/whether the cell ID provided by the RAN to the CN is mapped to a fixed geographical area needs further discussions. 
To make further progress, RAN3 would like to ask SA2 to clarify whether there is a requirement and scenario for higher granularity (than e.g. the coverage of a non-terrestrial cell, that is typically greater than a terrestrial cell). In addition, RAN3 would like to clarify whether it is required that the cell identity received by the CN always corresponds to a fixed geographical area, and the related scenario. 
RAN3 expects to continue to analyse this issue based on SA2’s feedback and RAN2’s further progress.



It is clear from this part above that the cell ID provided by the RAN to the CN could refer to a moving or fixed non-terrestrial radio cell or to a fixed geographic area. RAN3 also questions, in this part, whether a cell identity should correspond to a fixed geographic area and whether there is a need for higher granularity than (e.g.) the coverage of a non-terrestrial radio cell.
2. Evaluation
[bookmark: _Toc510607461]The problems being discussed by RAN2, RAN3 and SA2, as summarized above, arise because of the transition from terrestrial network (TN) radio cells (RCs) to non-terrestrial network (NTN) RCs. With a TN RC, the coverage area corresponds to a fixed geographic area with limited size which can be used for UE location identification  to support internal CN functionality such as SMF, UPF selection but also charging and regulatory services like Public Warning System (PWS), lawful interception (LI) and emergency services (EMS). With an NTN RC, the coverage area may be much larger than for a TN RC (e.g. an RC with a 1000 km  diameter) and the RC may be moving (e.g. continuously or at discrete intervals of a few minutes for an RC which is temporarily directed to a fixed geographic area). The RC and its coverage area thereby become decoupled, making  location usage of an NTN RC problematic.
In order to progress and help enable a resolution of this and answer the questions from RAN3 in [3], a comprehensive investigation and evaluation of the use of cell IDs and CGIs in SA2 related TSs seems needed.  This is provided in a table in Annex A which lists a large number SA2 (and one CT1) owned stage 2 TSs and two stage 3 TSs for the N1 interface (24.501) and N2 interface (38.413). For each TS, the table lists the clauses where the terms “cell”, “cell ID” or “CGI” appear as part of a procedure or signalling definition. For each listed clause, the following information is provided in separate columns of the table.
1. TS Number
2. Clause Number
3. Associated Feature plus Type of Usage of the term(s) “cell”, “cell ID” or “CGI”
4. Brief description of the usage 
5. Indication of whether the usage is location related or not.
6. For usage which is not location related (indicated by an “N” in the last column of the table), it was also verified whether the usage may depend on a radio cell ID stored in or available to the 5GCN. No instances of this were found so it is not indicated in the table.
The table shows that for a few types of usage (e.g. for CAG cells and NPN), further study is needed to resolve whether and how the associated feature can be supported for NTN. 
For other types of usage which clearly can be supported (in principle) for NTN, it is found that a large number of features depend on the location aspect of a cell ID or CGI. These features comprise the following:
	Charging
	Emergency Services
Location Services
	Lawful Interception
	Minimization of Drive Test
	Public Warning System
The location related usage that was found for the features above also depends on a cell ID or CGI being stored in or available to the 5GCN. It was verified that this does not apply to usage which is not location related (e.g. since in these cases procedures concern UE access to radio cells and do not require cell ID or CGI indication to a network above the AS level).. The implication of this is that any cell ID or CGI used by or provided to a 5GCN needs to be location related.
The evaluation in Annex A does not look into the accuracy of the different instances of location related usage because this is not directly specified in the TSs and could well depend on the associated feature as well as the PLMN and country in which the feature is used. However, it is known that each of the features listed above can require location accuracy of a few kilometres or better – that is to say location accuracy comparable to the coverage area of a TN radio cell rather than an NTN radio cell. For example, this can apply to routing of an emergency call to a PSAP serving the current location of a UE and may apply to other services like charging, lawful interception and Public Warning System. Note that we are not claiming that TN level granularity would always be needed, but just that there are some scenarios where it would be needed.
The LS from RAN3 in [3] is asking two simple questions:
Q1:	“whether there is a requirement and scenario for higher granularity (than e.g. the coverage of a non-terrestrial cell, that is typically greater than a terrestrial cell)”
Q2:	“whether it is required that the cell identity received by the CN always corresponds to a fixed geographical area, and the related scenario”
The evaluation in Annex A, as discussed above, clearly shows the answer to Q1 to be Yes (for some scenarios) with the various instances of location related usage in Annex A providing the associated scenarios. The evaluation in Annex A also shows that, for all instances where a cell ID or CGI is stored in or made available to the 5GCN, that it should correspond to a fixed geographic area and does not need to correspond to a radio cell. 
3. Proposal
Based on the evaluation in clause 2, tt is proposed to answer the two questions from RAN3 in the following way. 
Q1:	“whether there is a requirement and scenario for higher granularity (than e.g. the coverage of a non-terrestrial cell, that is typically greater than a terrestrial cell)”
[bookmark: _Hlk51968122]Proposed Answer:	SA2 has conducted an investigation and evaluation of the terms “cell”, “cell ID” and “CGI” across a large number of stage 2 and a two stage 3 TSs applicable to the 5GCN. SA2 has found many instances where these terms are used in a context where location related information is needed but not an identification of a radio cell. In SA2 procedure there is no clear definition of granularity with regards to the location identified by the CGI, but SA2 from previous use cases brought up by operators believes that scenarios exist where granularity comparable to a terrestrial cell would be needed (e.g. such as for routing an emergency call). Other groups like SA3-LI and SA5 though may have different views and need to provide feedback.
Q2:	“whether it is required that the cell identity received by the CN always corresponds to a fixed geographical area, and the related scenario”
[bookmark: _Hlk51968177]Proposed Answer:	SA2 has found a large number of instances (in multiple TSs) of the terms “cell”, “cell ID” and “CGI”, where a 5GCN would need location information associated with a cell ID or CGI, implying that a cell ID or CGI received by the 5GCN should indicate (e.g. correspond to) a fixed geographic location. SA2 did not find any instances where a cell, cell ID or CGI provided to a 5GCN need not be location related.
[bookmark: _Hlk51968268]It is further proposed to include the following suggestion to RAN2 and RAN3 regarding support of fixed cells and fixed TAs.
In order for the aforementioned core network procedures not to be affected by support of NTN, 5GC needs to receive a CGI value that will point to some fixed geographical area that can be used to indicate a UE location.  SA2 has not evaluated all related impacts in the FS_5GSAT_ARCH and urges RAN2 and RAN3 to work on solutions that will keep the CGI as an identifier of a fixed UE location.
5. References
[1]	3GPP TR 23.373: “Study on architecture aspects for using satellite access in 5G”.
[2]	S2-2004688: "LS on SA WG2 assumptions from conclusion of study on architecture aspects for using satellite access in 5G".
[3]	R3-205795: “Reply LS on SA WG2 assumptions from conclusion of study on architecture aspects for using satellite access in 5G”.

ANNEX A – USAGE AND EVALUATION OF THE TERMS “CELL”, “CELL ID” AND “CGI” IN 3GPP TSs
The table below evaluates the usage of the terms “cell”, “cell ID” and “CGI” in a large number of stages 2 TSs and two stage 3 TSs (for the N1 and N2 interfaces) applicable to the 5GCN. The evaluation is performed by identifying the clauses in each TS in which any of these terms occur. For each listed clause, the following information is provided in separate columns of the table.
1.	TS Number
2.	Clause Number
3.	Associated Feature plus Type of Usage
4.	Brief description of usage 
5.	Indication of whether the usage is both Location related  and depends on, or may depend on, a cell ID or CGI stored in or available to the 5GCN.
6.	For usage which is not location related (indicated by an “N” in the last column), it was also verified whether the usage may depend on a radio cell ID stored in or available to the 5GCN. No instances of this were found. so it is not indicated below.

Terms Used in the Table

CHG			Charging
COMMON	Common to multiple features
DATA			Data Transfer
EMS			Emergency Services
LCS			Location Services
LI				Lawful Interception
LO				Location related
MDT			Minimization of Drive Test
MM			Mobility Management
PWS			Public Warning System


	TS
	Clause
	Feature – Usage
	Summary of Usage and Evaluation
	Location related (Y/N)

	23.003
	19.6A
	COMMON

CGI Definition
	NCGI, NCI Definition

Evaluation: Definition
	N/A

	23.008
	2.4.16B
	COMMON

Temporary UE Data
	Current or Last NCGI stored in AMF, SMF.

Evaluation: This has more significance to location.
	Y

	23.041
	9.1.3.5.2
	PWS

Broadcast Cell List
	“Warning Area List NG-RAN” determined by a CBCF and used by an NG-RAN node to identify cells in which to broadcast a warning message. Can contain Cell IDs, TAIs or emergency area IDs. 
CBCF can also provides “warning area coordinates” which are sent to the UE.

Evaluation: Cell IDs here clearly refer to location. Supporting PWS by sending a warning message to a list of moving radio cells would require a CBCF to continually update the list and resend to AMFs.
	Y

	
	9.2.32
9.3.61
	PWS

Restarted Cell List
	Indication of restarted cells for an NG-RAN node plus associated TAIs and emergency areas and sent to a CBCF by an AMF. Allows the CBCF to resend warning messages to these cells.

Evaluation: Could be used to indicate locations for which PWS coverage has been restarted. 
	Y

	
	9.2.33
9.3.62
	PWS

Failed Cell List
	Indication of failed cells for an NG-RAN node sent to a CBCF by an AMF.

Evaluation: Could be used to indicate locations for which PWS coverage has failed. 
	Y

	23.122
	1.2
	MM

Cell Definitions
	Acceptable Cell, Suitable Cell, Serving Cell, Camped on a Cell, Finding a cell. Shared network

Evaluation: Not related to location
	N

	
	2
	MM

Idle mode behavior
	Cell selection and access in Idle mode

Evaluation: Not related to location.
	N

	
	3
	MM

PLMN Selection
	PLMN and Cell Selection procedures

Evaluation: Not related to location
	N

	
	4
	MM

PLMN Selection rules
	Rules for PLMN and Cell selection

Evaluation: Not related to location
	N

	
	5
	MM

Tables and Figure
	Tables and figures showing state based actions for PLMN and Cell Selection

Evaluation: Not related to location
	N

	23.167
	3
	LCS

Location Identifier
	Location Identifier as global CGI

Evaluation: This refers to location and could refer to a CGI known to a 5GCN
	Y

	
	H.2
H.4
	EMS

CGI for EM Call
	Inclusion of CGI in IMS EM Request by a UE
P-CSCF retrieval of location info from the AN

Evaluation: This refers to location
	Y

	
	H.5
H.6
	EMS
	Use of an Acceptable Cell in limited service state.
Cell indication of ECL for eCall.

Evaluation: Not related to location
	N

	23.228
	Y.7
	COMMON

Geographical Identifier 
	Mapping of an NCGI received from an AN to a geographical area by a P-CSCF or IMS AS. The geographical identifier is added to SIP signaling and can be used for routing by downstream IMS or SIP entities.

Evaluation: This refers to location
	Y

	23.273
	6.1.1
6.2
6.3.1
6.10.1
6.10.2
8.3.2.2
	LCS

Serving Cell ID(s)
	Serving cell ID(s) provided by an AMF to an LMF in a location request

Evaluation: This mainly refers to location (e.g. to enable an LMF to provide accurate GNSS acquisition assistance data for the current UE location or use the serving cell ID as an approximate UE location).
	Y

	
	6.1.2
6.5.1
	LCS

Cell ID location accuracy
	Selection by an NEF of location info from an AMF versus GMLC based on QoS location accuracy

Evaluation: This refers to location but a Cell ID or CGI is not required for this usage.
	N

	
	6.5.1
	LCS

Cell conversion to location
	AMF uses NG-RAN location reporting to obtain a serving cell ID or TAI. AMF or NEF converts the cell ID or TAI into geographic information.

Evaluation: This refers to location
	Y

	23.501
	5.3.3.2.2
	MM

CM IDLE State
	UE performs cell/PLMN selection/reselection

Evaluation: Not related to location
	N

	
	5.3.4.1.1
	MM

Forbidden Area
	Sent to a UE

Evaluation: This can refer to a forbidden location (e.g. TAC). 
	Y

	
	5.4.7
	COMMON

NG-RAN Location Reporting
	Used by an AMF to obtain accurate cell information for EM services, LI, charging. Can provide current location, last known location with a timestamp, presence in an area of interest.

Evaluation: This refers to location
	Y

	
	5.6.2
	COMMON

User location info
	Provided by AMF to SMF and SMF to PCF, PCF to IMS. For 3GPP access, this is the primary cell ID.

Evaluation: This refers to location
	Y

	
	5.6.11
	COMMON

UE Presence in Area of Interest
	SMF and PCF can subscribe to UE presence in an area of interest reporting by an AMF. The area of interest can be defined by TAIs, Cell IDs, NG-RAN node IDs

Evaluation: This refers more to location. Presence in an area of interest defined by moving radio cells makes no sense.
	Y

	
	5.16.4.1
	EMS

EMS support indications
	1. AMF provides an EM services support indication to a UE during registration. Valid within the current registration area per RAT.
2. Cell broadcast indication of EM service support in limited service state.
3. Cell broadcast indication of eCall over IMS support.

Evaluation: It would be problematic to provide the indication for (2) or (3) over an entire radio cell because some parts of the radio cell coverage could have different support for eCall over IMS or EM services in limited service state (e.g. due to differences between PSAPs serving different parts of the radio cell coverage area or if a radio cell covers several countries and/or PLMNs). On the other hand, these indications cannot be broadcast in association with smaller location areas without significant RAN2 impacts. The usage is thus FFS.
	FFS

	
	5.18.2
	MM

Network sharing
	Broadcast of a set of PLMN IDs
For each PLMN, include cell ID, TAs, CAG identifiers

Evaluation: Not related to location
	N

	
	5.30.3
	MM

NPNs, CAG Cells
	Broadcast of CAG IDs in CAG Cells
Support of EM services in CAG cells

Evaluation: There seem to be 3 alternatives. (1) Do not support CAGs and NPNs for NTN. (2) Support CAGs and NPNs at a radio cell level, where the entire radio cell supports an NPN and CAGs. (3) Support CAGs and NPNs with respect to fixed location areas, which would mean redesigning their support. This is thus FFS.
	FFS

	23.502
	4.2.2.2.2
4.2.2.3.3
4.2.3.2
4.3.2.2.1
4.3.3.2
4.8.3
4.14.1
	MM

Serving Cell ID
	NG-RAN provision of ULI and cell ID for Registration, Deregistration, UE initiated Service Request, PDU session establishment, PDU session modification, N2 Notification procedure, RAN Initiated QoS Flow Mobility

Evaluation: This is location related. 
	Y

	
	4.2.3.3
	MM

Paging
	For network triggered service request:
AMF use of paging in last known cell ID or TA

Evaluation: This could be location related. An AMF can use the last known location of a UE for paging to avoid paging in the entire TA..
	Y

	
	4.2.4.2
	MM

CAG Cells
	UE access to CAG cells versus non-CAG cells.

Evaluation: as above, CAG and NPN support are FFS
	FFS

	
	4.10
	COMMON

NG-RAN Location reporting procedure
	NG-RAN provision of accurate cell identification (e.g. for EM services, LI, charging), Current support includes location on demand, location when UE changes cell, location when UE moves into or out of an area of interest. Report can include serving cell and optionally PScell.

Evaluation: This refers to location
	Y

	
	4.15.3.1
	COMMON

Event Exposure using NEF
	Location reporting by an NEF via an AMF or GMLC. “Location granularity for event request, or event report, or both could be at cell level (Cell ID) or TA level”.

Evaluation: This refers to location
	Y

	
	5.2.2.3.1
	COMMON

Namf_EventExposure service
	An event report sent by an AMF can include a TAI and Cell ID.

Evaluation: This refers to location
	Y

	
	5.2.12.1
	COMMON

UDR Services
	Exposure data stored in the UDR for a UE can include TAI, Cell ID

Evaluation: This refers more to location
	Y

	23.503
	6.1.2.4
	DATA

Background data transfer
	“The AF may contact the PCF via the NEF (and Npcf_BDTPolicyControl_Create service operation) to request a time window and related conditions for future background data transfer”. Input parameters can include an area of interest indicated by a geographic area, list of TAs, NG-RAN nodes or cell identifiers.

Evaluation: This refers to location
	Y

	
	6.1.2.5
	CHG

Policy Control Request Triggers relevant for AMF
	For a Change of UE presence in Presence Reporting Area trigger, the AMF may report UE changes to a PCF related to an area of interest defined by a list of TAs, NG-RAN nodes or cell identifiers.

Evaluation: This refers to location
	Y

	
	6.1.3.5
	CHG

Policy Control Request Triggers relevant for SMF
	PCF triggers can be set up in an SMF to report UE location change due to a change of serving cell for EPC interworking.
SMF can also report the current serving cell to a PCF.

Evaluation: This refers to location
	Y

	
	6.3.1
	CHG

PCC Rules
	Refers to information to be provided for charging for a service data flow. The information can include a user location report containing the UE serving cell.

Evaluation: This refers to location
	Y

	24.501
	3.1
4.14.3
	MM

CAG Cells
PNI-NPNs
	Unclear if CAG cells and PNI-NPN are in scope for NTN.

Evaluation: CAG cells and NPN are FFS
	FFS

	
	5.1.3.2.1.3.1
5.1.3.2.1.3.7
	MM

5GMM-DEREGISTERED.NO-CELL-AVAILABLE
	Continuation of this substate seems needed.
It is related to an inability to find any cell.

Evaluation: Not related to location
	N

	
	5.1.3.2.1.3.3
	MM

5GMM-DEREGISTERED.LIMITED-SERVICE
	Continuation of this substate seems needed. It is related to camping on a cell not able to provide normal service.

Evaluation: Not related to location
	N

	
	5.1.3.2.1.4.3
	MM

5GMM-REGISTERED.NON-ALLOWED-SERVICE
	It is unclear if this substate can continue to be supported.
It is related to UE selection of cell known to be in a non-allowed area.

Evaluation: It is unclear whether a large radio cell (e.g. 1000 kms across) or a moving radio cell could be associated with a non-allowed area, which might be smaller than the radio cell or only temporarily within the radio cell coverage area. An alternative interpretation would be UE location in some small fixed area which is part of a non-allowed area. This implies more study is needed.
	FFS

	
	5.2.2
	MM

UE Behaviour in state 5GMM-DEREGISTERED
	UE actions are related to cell selection, whether a suitable cell or an acceptable cell can be selected, whether the PLMN or TA is in a forbidden list.

Evaluation: Not related to location
	N

	
	5.2.3
	MM

UE behaviour in state 5GMM-REGISTERED
	UE actions include Registration, Re-Registration, response to paging, cell reselection

Evaluation: Not related to location
	N

	
	5.3
	MM

5GMM Procedures
	There are references to “tracking area of the current cell” and “a cell whose TAI is in the list of "allowed tracking areas"”. This refers to a unique 1-1 mapping of cell to TA which seems doubtful for moving radio cells.

Evaluation: The cells referred to here might be fixed location areas. Otherwise, if radio cells are intended, some modification or qualification of the text seems needed. This thus seems FFS.
	FFS

	
	5.4
	MM

5GMM Common Procedures
	Includes detailed treatment of CAG cells and non-CAG cells

Evaluation:  CAG cells are FFS
	FFS

	
	5.5
	MM

5GMM Specific Procedures
	Includes detailed treatment of CAG cells and non-CAG cells

Evaluation:  CAG cells are FFS
	FFS

	
	5.5.1.2.7
5.5.1.3.75.5.2.2.6
	MM

TA Change
	The event “change of cell into a new tracking area” is used with consequential UE actions.

Evaluation: The cells referred to here might be fixed location areas. Otherwise, if radio cells are intended, some modification or qualification of the text seems needed. This thus seems FFS.
	FFS

	
	5.5.1.3.4
	EMS

EM Services Fallback
	EM Services Fallback can be indicated by an AMF in a Registration Accept.

Evaluation: A radio cell could span a large area in which EM services fallback is supported in some locations but not in others. However, EM Fallback might instead be indicated in association with a UE location which overcomes this problem. It is concluded that EM services fallback should be location related.
	Y

	
	5.6
	MM

5GMM connection management procedures
	Includes detailed treatment of CAG cells and non-CAG cells.

Evaluation:  CAG cells are FFS
	FFS

	
	5.6.1.1
	MM

TA of serving cell
	There is a reference to “the TAI of the current serving cell”. This refers to a unique 1-1 mapping of cell to TA which seems doubtful for moving radio cells.

Evaluation: as above, this is FFS
	FFS

	32.256
	5.1.4
	CHG

Presence Reporting Area
	Refers to – “UE-dedicated Presence Reporting Area defined by CHF and identified by a PRA Identifier with its elements (i.e. list of TAs and/or NG-RAN nodes and/or cells identifiers)”.

Evaluation: This refers to location
	Y

	
	5.2.1.2.2
	CHG

AMF Charging Profile
	Trigger conditions for AMF reporting of charging information. States that “For location reporting charging it includes in addition, the level for location change to be reported (i.e. TAI change and/or Cell Change), or UE presence in Presence Reporting Area(s) to be reported”.

Evaluation: This refers to location
	Y

	
	6.2.1.2
6.2.1.3
6.2.1.4

	CHG

Charging information
	Includes the PSCell – “the PSCell: Primary SCG (Secondary Cell Group) Cell”.

Evaluation: This refers to location
	Y

	
	6.2.3
	CHG

PSCell Information
	Included in several charging related messages

Evaluation: This refers to location
	Y

	38.413
	8.11.4
9.2.10.4
	MDT

Cell Traffic Trace
	“Sent by the NG-RAN node to transfer trace specific information” for a UE.
The message can include an NG-RAN CGI.

Evaluation: This refers to location
	Y

	
	8.12
	COMMON

Location Reporting Procedures
	Allows reporting on change of serving cell and UE presence in an area of interest.

Evaluation: This refers to location
	Y

	
	9.2.4.1
9.3.1.69
9.3.1.70
9.3.1.71
	MM

PAGING message
	The Assistance Data for Paging IE can include Recommended Cells for Paging which contains a list of NG-RAN CGIs and optionally, for each CGI, a time the UE stayed in this cell. 

Evaluation: Identification of historic radio cells does not seem very useful for paging due to large coverage area and movement of radio cells. Paging based on previous fixed location information should be more useful.
	Y

	
	9.2.8.5
	PWS

PWS RESTART INDICATION
	Informs “the AMF that PWS information for some or all cells of the NG-RAN node are available for reloading from the CBC if needed”.
The message can include a list of NR cell CGIs, a global RAN Node ID, a list of TAIs, a list of emergency area IDs. 

Evaluation: This refers to location
	Y

	
	9.2.8.6
	PWS

PWS FAILURE INDICATION
	Informs “the AMF that ongoing PWS operation for one or more cells of the NG-RAN node has failed”. 
The message can include a list of NR cell CGIs and a global RAN Node ID.

Evaluation: This refers to location
	Y

	
	9.3.1.6
	COMMON

Global gNB ID
	This is a bit string of size 22-32 bits and is “Equal to the leftmost bits of the NR Cell Identity IE contained in the NR CGI IE of each cell served by the gNB”.

Evaluation: This could be part of a radio cell CGI or part of a CGI for a fixed location. This seems FFS for RAN3
	FFS for RAN3

	
	9.3.1.7
	COMMON

NR CGI
	A bit string of 36 bits.

Evaluation: This could define a radio cell or a fixed location. This seems FFS for RAN3
	FFS for RAN3

	
	9.3.1.16
	COMMON

User Location Information IE
	“This IE is used to provide location information of the UE”.
Can include an NR CGI, TAI, Age of Location (UTC time), PSCell Information (NG-RAN CGI)

Evaluation: This refers to location
	Y

	
	9.3.1.37
	PWS

Warning Area List
	“This IE indicates the areas where the warning message needs to be broadcast or cancelled”.
This IE can include a list of NR CGIs, a list of TAIs, a list of emergency area IDs.

Evaluation: This refers to location
	Y

	
	9.3.1.43
	PWS

Broadcast Completed Area List
	“This IE indicates the areas where either resources are available to perform the broadcast or where broadcast is performed successfully”.
This IE can include (a) a list of NR CGIs, (b) a list of TAIs plus a list of NR CGIs within each TAI, or (c) a list of emergency area IDs plus a list of NR CGIs within each emergency area ID.

Evaluation: This refers to location
	Y

	
	9.3.1.44
	PWS

Broadcast Cancelled Area List
	“This IE indicates the areas where broadcast was stopped successfully”.
This IE can include (a) a list of NR CGIs and number of broadcasts per NR CGI, (b) a list of TAIs plus a list of NR CGIs within each TAI and number of broadcasts per NR CGI, or (c) a list of emergency area IDs plus a list of NR CGIs within each emergency area ID and number of broadcasts per NR CGI.

Evaluation: This refers to location
	Y

	
	9.3.1.65
9.3.1.66
	COMMON

Location Reporting
	The event type can be direct, change of serving cell, presence in an area of interest
An area of interest can be a list of TAIs, a list of NG-RAN CGIs or a list of global RAN node IDs

Evaluation: This refers to location
	Y

	
	9.1.73
	COMMON

NG-RAN CGI
	This is an NR CGI or E-UTRA CGI

Evaluation: FFS for RAN3
	FFS for RAN3

	
	9.1.93
	MM

Expected UE Behaviour IE
	This IE is sent by an AMF and “indicates the behaviour of a UE with predictable activity and/or mobility behaviour, to assist the NG-RAN node in e.g. determining the optimum RRC connection time or helping with the RRC_INACTIVE state transition and RNA configuration (e.g. size and shape of the RNA)”.
The IE can include a list of visited and non-visited cells via NG-RAN CGIs and an optional time the UE stayed in each visited cell.

Evaluation: This IE seems more related to location
	Y

	
	9.3.1.169
9.3.1.182
	MDT

MDT Configuration-NR
	“This IE defines the MDT configuration parameters of NR” which are provided by an AMF to a gNB to initiate a trace that includes MDT for a UE.
This IE can include a list of NR CGIs, a list of TACs or a list of TAIs.
The IE can also include an Area Scope of Neighbour Cells IE which includes a list of neighbour cell PCIs.

Evaluation: This seems more related to location
	Y

	
	9.3.1.29
9.3.1.98
9.3.3.39
9.3.3.40
	MM

Handover Reports
And Information
	Applicable for source to target NG-RAN information transfer.
Can include a target cell NR CGI, source cell NR CGI, a list of candidate cell NR CGIs, a Cell Type and NR PCIs

Evaluation: Not related to location
	N
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