3GPP TSG-RAN WG3 Meeting #124	             R3-243740
Fukuoka, Japan, May 20- May 24, 2024
 
Agenda Item:	16.4
Source:	CMCC
Title:	Discussion on locating Ambient IoT device
Document for:	Discussion
1	Introduction
In last meeting, the discussion on locating an Ambient IoT device revolved around the use cases with following agreements:
	Use cases for locating an AIoT device: 
-	Find an appropriate “reader” close to the A-IoT device; 
-	Find where the A-IoT device is. 
[bookmark: _Hlk165847322]Support locating the A-IoT device at “reader” granularity.


In this contribution, we will continue to provide our views on locating A-IoT devices.
[bookmark: OLE_LINK5]2	Discussion
As the use cases for locating an A-IoT device is already identified in last meeting, we need to analyse whether the current positioning accuracy meets the requirements of the agreed use cases. From the TR 38.848 which collects the output of the discussions during Rel-18 RAN-level SI, one of the chapters provides a basic positioning accuracy requirement for RAN design targets. 
	[bookmark: _Toc145960168]5.7	Positioning accuracy
The design target of absolute positioning accuracy when performed by the cellular network (including assisting nodes when present) is:
[bookmark: _Hlk131521101]-	1~3 meters @ 90% indoor location.
-	Several tens of meters @ 90% outdoor location.
The design target of relative ranging accuracy for topology 4 is:
-	1~3 meters @ 90% indoor and outdoor location


[bookmark: _Hlk165846045]From the description in technical report, the design target of absolute positioning accuracy for topology1 and topology2 is 1~3 meters for indoor location and serval tens of meters for outdoor location. As the SID stated, the objective of locating A-IoT device is to identify potential solutions for locating an Ambient IoT device with no specification impact. Considered the limitation of cost and size for A-IoT device, studying a 3GPP positioning method to locate device is not desired in this release. Thus, our basic goal is to use a coarse-grained location marking the location of A-IoT device, which fulfils the requirements of use cases. 
Observation 1: Considered the limitation of cost and size for A-IoT device, studying a 3GPP positioning method to locate device is not desired in this release.
Proposal 1: It is proposed to use a coarse-grained location marking the location of A-IoT device, which fulfils the requirements of use cases. 
After the NG-RAN node acquires the location of the device, it may reuse A-IoT location reporting procedure to report the coarse-grained location instead of the accurate position of A-IoT device. In the SID, it hopes that reusing existing user location report. From SA2 TR 23.700-13, one solution has some related description of reporting location information of the A-IoT device. From the yellow highlighted part, it also shows that A-IoT RAN may provide location information of the device reusing ULI (User Location Information). 
	[image: ]
Figure 6.8.2.1-1: Inventory Procedure 
9.	The A-RAN sends an NGAP message (Inventory Response or Inventory Notify) to the AIOTF, containing the device ID and the optional device capability information provided by the device. The A-RAN may further provide location information (ULI) of the device, if requested from the AIOTF and allowed by local policy. The A-RAN may further provide an end indicator to inform the AIOTF whether it is the last inventory response for the inventory round.
Editor's note:	Details of what location information A-RAN provides is FFS.


[bookmark: _Hlk163150388]From current NGAP, the user location information may be included in PDU Session Management Procedure/UE Context Management Procedure/Transport of NAS message Procedure/Location Reporting Procedure/Data Usage Reporting Procedure. Regard to locating an A-IoT device, we can introduce a new IE with similar function of User Location Information IE or reuse the existing IE for reporting A-IoT device location, which depends on whether the new A-IoT function is loaded in the AMF. If the new A-IoT function loaded outside the AMF, it may connect to the NG-RAN node directly via a new interface or communicate to the NG-RAN node via AMF. Under this circumstance, a new A-IoT related IE is designed to transfer the location information in new interface or transparently to AMF. 
Otherwise, the existing User Location Information IE can be enhanced to include the A-IoT device location. The User Location Information IE is a CHOICE IE to provide different kinds of location information for the UE under different access functions. For example, the contents of NR user location information in User Location Information IE are shown below. If we decide to reuse the User Location Information IE, a new sub-IE called A-IoT user location information should be introduced.
	[bookmark: _Toc20955180][bookmark: _Toc29503629][bookmark: _Toc29504213][bookmark: _Toc29504797][bookmark: _Toc36553243][bookmark: _Toc36554970][bookmark: _Toc45652281][bookmark: _Toc45658713][bookmark: _Toc45720533][bookmark: _Toc45798413][bookmark: _Toc45897802][bookmark: _Toc51746006][bookmark: _Toc64446270][bookmark: _Toc73982140][bookmark: _Toc88652229][bookmark: _Toc97891272][bookmark: _Toc99123415][bookmark: _Toc99662220][bookmark: _Toc105152287][bookmark: _Toc105174093][bookmark: _Toc106109091][bookmark: _Toc106122996][bookmark: _Toc107409549][bookmark: _Toc112756738][bookmark: _Toc155944506][bookmark: _Hlk165848275]9.3.1.16	User Location Information
This IE is used to provide location information of the UE.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE User Location Information
	M
	
	
	
	-
	

	>NR user location information
	
	
	
	
	
	

	>>NR CGI
	M
	
	9.3.1.7
	
	-
	

	>>TAI
	M
	
	9.3.3.11
	This IE is ignored if the NR NTN TAI Information IE is present.
	-
	

	>>Age of Location
	O
	
	Time Stamp
9.3.1.75
	Indicates the UTC time when the location information was generated.
	-
	

	>>PSCell Information
	O
	
	NG-RAN CGI
9.3.1.73
	
	YES
	ignore

	>>NID
	O
	
	9.3.3.42
	
	YES
	reject

	>>NR NTN TAI Information
	O
	
	9.3.3.53
	
	YES
	ignore

	>>IAB-MT User Location Information
	O
	
	9.3.1.260
	Indicates the user location information of a mobile IAB-MT, which is co-located with the UE’s serving mobile IAB-DU.
	YES
	ignore





The next step is to decide which procedure to carry the IE. Since we currently have not designed any new procedure yet between NG-RAN node to CN, we would like to postpone the discussion until some new procedures are came out for A-IoT device.
Observation 2: Introduce a new IE with similar function of User Location Information IE or reuse the existing IE for reporting A-IoT device location, which depends on whether the new A-IoT function is loaded in the AMF.
Proposal 2: If the new A-IoT function loaded outside the AMF, a new A-IoT related IE is designed to transfer the location information in new interface or transparently to AMF.
Proposal 3: If the new A-IoT function is loaded inside the AMF, the existing User Location Information IE can be enhanced to include the A-IoT device location
Proposal 4: Postpone the discussion on using which procedure to carry the User Location Information IE until some new procedures are came out for A-IoT device.
[bookmark: _Hlk163162716][bookmark: _Hlk163163577]Regard to the granularity of location information inside the A-IoT user location information IE, we already agreed to support at reader granularity. Besides the reader granularity, the discussion on which kind of location granularity could be reported is built upon actual deployment scenarios. Considered the deployment and management of A-IoT, we believe that the deployment for A-IoT will differ from the current deployment solutions for NR. A dedicated cell deployment plan in the A-IoT industry can be established. For example, in practical industry scenarios, it is possible to support the deployment of dedicated new NG-RAN node for A-IoT or upgraded legacy NG-RAN node. Thus, regardless topology1 or topology 2, the cell level granularity should also be considered as the location information of the A-IoT device.
Observation 3: The discussion on which kind of location granularity could be reported is built upon actual deployment scenarios.
Proposal 5: Regardless topology1 or topology 2, the cell level granularity should also be considered as the location information of the A-IoT device.
3	Conclusion
Based on the discussions mentioned above, we provide some observations and proposals on locating Ambient IoT device:
Observation 1: Considered the limitation of cost and size for A-IoT device, studying a 3GPP positioning method to locate device is not desired in this release.
Observation 2: Introduce a new IE with similar function of User Location Information IE or reuse the existing IE for reporting A-IoT device location, which depends on whether the new A-IoT function is loaded in the AMF.
Observation 3: The discussion on which kind of location granularity could be reported is built upon actual deployment scenarios.
Proposal 1: It is proposed to use a coarse-grained location marking the location of A-IoT device, which fulfils the requirements of use cases. 
Proposal 2: If the new A-IoT function loaded outside the AMF, a new A-IoT related IE is designed to transfer the location information in new interface or transparently to AMF.
Proposal 3: If the new A-IoT function is loaded inside the AMF, the existing User Location Information IE can be enhanced to include the A-IoT device location
Proposal 4: Postpone the discussion on using which procedure to carry the User Location Information IE until some new procedures are came out for A-IoT device.
Proposal 5: Regardless topology1 or topology 2, the cell level granularity should also be considered as the location information of the A-IoT device.
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