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 Introduction

In the latest RAN1#106bis-e meeting, the following agreement is that:

Agreement:
Association of UL-AoA positioning measurements with gNB ARP is supported in Rel-17.
Based on the agreement from RAN1, in this contribution, we share our views on how to support association of UL-AoA with ARP, and provide the corresponding TP in [1].

 Discussion
Rel-16 specification supports different DL PRS resources being transmitted through different antenna reference points (i.e. different geographical coordinates) from the same TRP. As defined in NRPPa protocol, the following Table 1 in section 9.2.47 of TS 38.455 [2] defines the geographical coordinates of the antenna reference points (ARP) for the DL-PRS Resources of the same TRP, wherein each DL PRS resource set ARP location is defined relative to the geographical coordinates of the TRP and each DL PRS resource ARP location is defined relative to a DL PRS resource set ARP location. 
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Table.1 Coordinates of DL-PRS Resources

Furthermore, a gNB/TRP can be requested by LMF (via Measurement Beam Information Request) to provide its receiving beam information when measuring UL signals. Thus, each measurement result from gNB/TRP can be associated with a DL PRS resource or an SSB in Measurement Beam Information as shown in Table 2, which indicates the receiving beam information when measuring UL signals. Therefore, the ARP association information is implicitly indicated for the UL measurement when DL PRS resource is included in a measurement report as requested by LMF, i.e. the SRS reception and DL PRS transmission are conducted by the same ARP. 
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PRSResourceID O INTEGER(0..63)

PRSResourceSetID O INTEGER(0..7)

SSBIndex O INTEGER(0..63)


Table.2 Measurement Beam Information
However, at least in the following cases, current specification doesn’t support TRP to report ARP association information of UL measurement results,
Measurement Beam Information is not requested by LMF. 
The TRP only supports UL based positioning so that DL PRS resources are not configured.
The TRP only supports RP functionality.
Proposal 1: At least in the following conditions, gNB/TRP should be allowed to report ARP information of the TRP measurement results,
Measurement Beam Information is not requested by LMF. 
The TRP only supports UL based positioning so that DL PRS resources are not configured.
The TRP only supports RP functionality.
There could be two ways to support TRP to provide UL measurement results along with ARP information as elaborated below. 
Solution #1:
A TRP should be allowed to provide a list of ARPs in TRP INFORMATION RESPONSE message. The ARP position is defined relative to the associated TRP position. Then, TRP is expected to optionally provide the ARP ID for the TRP measurement result in MEASUREMENT RESPONSE/REPORT message.
Geographical Coordinates 

This information element contains the geographical coordinates for the TRP.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE TRP Position Definition Type
	M
	
	
	

	>Direct
	
	
	
	

	>>CHOICE Accuracy
	M
	
	
	

	>>>normal accuracy
	
	
	
	

	>>>>TRP Position
	M
	
	NG-RAN Access Point Position

9.2.10
	The configured estimated geographical position of the antenna of the cell/TRP.

	>>>high accuracy
	
	
	
	

	>>>>TRP High Accuracy Access Position
	M
	
	NG-RAN High Accuracy Access Point Position

9.2.49
	The configured estimated geographical high accuracy position of the antenna of the cell/TRP.

	>Referenced
	
	
	
	

	>>Reference Point
	M
	
	9.2.51
	The reference point is used to derive the TRP position

	>>CHOICE Type
	M
	
	
	

	>>>Geodetic
	
	
	
	

	>>>>TRP Position Relative Geodetic
	M
	
	Relative Geodetic Location

9.2.48
	The configured estimated relative geodetic coordinate of the antenna of the cell/TRP

	>>>Cartesian
	
	
	
	

	>>>>TRP Position Relative Cartesian
	M
	
	Relative Cartesian Location

9.2.50
	The configured estimated relative Cartesian coordinate of the antenna of the cell/TRP

	DL-PRS Resource Coordinates
	O
	
	9.2.47
	DL-PRS Resource Coordinates relative to the TRP coordinate

	ARP List
	 O
	0 ..1
	
	

	>ARP Item
	
	1 .. <maxnoARs>
	
	

	>>ARP ID
	M
	
	
	

	>>CHOICE ARP Location
	M
	
	
	Relative to the TRP position.
If this IE is absent, the Relative Location is zero for the indicated ARP ID.

	>>>Geodetic
	
	
	
	

	>>>ARP Position Relative Geodetic
	M
	
	Relative Geodetic Location 9.2.48
	

	>>>Cartesian
	
	
	
	

	>>>ARP Position Relative Cartesian
	M
	
	Relative Cartesian Location 9.2.50
	


TRP Measurement Result

This information element contains the measurement result.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Measured Result Item
	
	1 .. <maxnoPosMeas>
	
	

	>CHOICE Measured Results Value
	M
	
	
	

	>>UL Angle of Arrival
	M
	
	9.2.38
	

	>>UL SRS-RSRP
	M
	
	INTEGER (0..126)
	

	>>UL RTOA
	M
	
	9.2.39
	

	>>gNB Rx-Tx Time Difference
	M
	
	9.2.40
	

	>Time Stamp
	M
	
	9.2.42
	

	>Measurement Quality
	O
	
	9.2.43
	

	>Measurement Beam Information
	O
	
	9.2.57
	

	>ARP ID
	O
	
	
	


Solution #2:
A TRP doesn’t have to provide ARP information in TRP INFORMATION RESPONSE message. Instead, the TRP can directly provide the ARP position for the TRP measurement result in MEASUREMENT RESPONSE/REPORT message as demonstrated below. Likewise, the ARP position is defined relative to the associated TRP position.
TRP Measurement Result

This information element contains the measurement result.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Measured Result Item
	
	1 .. <maxnoPosMeas>
	
	

	>CHOICE Measured Results Value
	M
	
	
	

	>>UL Angle of Arrival
	M
	
	9.2.38
	

	>>UL SRS-RSRP
	M
	
	INTEGER (0..126)
	

	>>UL RTOA
	M
	
	9.2.39
	

	>>gNB Rx-Tx Time Difference
	M
	
	9.2.40
	

	>Time Stamp
	M
	
	9.2.42
	

	>Measurement Quality
	O
	
	9.2.43
	

	>Measurement Beam Information
	O
	
	9.2.57
	

	>ARP Position
	O
	
	
	

	>>CHOICE ARP Location
	M
	
	
	Relative to the TRP position.
If this IE is absent, the Relative Location is zero.

	>>>Geodetic
	
	
	
	

	>>>>ARP Position Relative Geodetic
	M
	
	Relative Geodetic Location 9.2.48
	

	>>>Cartesian
	
	
	
	

	>>>>ARP Position Relative Cartesian
	M
	
	Relative Cartesian Location 9.2.50
	


Both two solutions are feasible. The first solution is to introduce an ARP ID related to the position in the Geographical Coordinates IE in the TRP Information IE, while the second solution is to directly provide ARP position in the TRP Measurement Result IE. RAN3 can consider two solutions and keep the discussion open on how to support the association with ARP. Solution #1 is preferred because the Geographical Coordinates IE contains the geographical coordinates for the TRP, as similar principle as ARP position
Proposal 2: RAN3 is kindly asked to consider two solutions to support the UL-AoA positioning measurements associated with gNB ARP.
Proposal 3: Agree the corresponding TP in [1].
3. Conclusion

It is proposed to approve the following proposals:

Proposal 1: At least in the following conditions, gNB/TRP should be allowed to report ARP information of the TRP measurement results,
Measurement Beam Information is not requested by LMF. 
The TRP only supports UL based positioning so that DL PRS resources are not configured.
The TRP only supports RP functionality.
Proposal 2: RAN3 is kindly asked to consider two solutions to support the UL-AoA positioning measurements associated with gNB ARP.
Proposal 3: Agree the corresponding TP in [1].
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		IE/Group Name

		Presence

		Range

		IE Type and Reference

		Semantics Description



		DL-PRS Resource Set ARP List

		M

		1..<maxPRS-ResourceSets>

		

		



		>DL-PRS Resource Set ID

		M

		

		INTEGER (0..7)

		



		>CHOICE DL-PRS Resource Set ARP Location

		M

		

		

		Relative to the geographical coordinates for the TRP. If this IE is absent, the Relative Location is zero for the indicated DL-PRS Resource Set ID.



		>>Geodetic

		

		

		

		



		>>>TRP Position Relative Geodetic

		M

		

		Relative Geodetic Location 9.2.48

		



		>>Cartesian

		

		

		

		



		>>>TRP Position Relative Cartesian

		M

		

		Relative Cartesian Location 9.2.50

		



		>DL-PRS Resource ARP List

		M

		1..<maxPRS-ResourcesPerSet>

		

		



		>>DL-PRS Resource ID

		M

		

		INTEGER (0..63)

		



		>>CHOICE DL-PRS Resource ARP Location

		M

		

		

		Relative to the DL-PRS Resource Set ARP Location.

If this IE is absent, the Relative Location is zero for the indicated DL-PRS Resource ID.



		>>>Geodetic

		

		

		

		



		>>>TRP Position Relative Geodetic

		M

		

		Relative Geodetic Location 9.2.48

		



		>>>Cartesian

		

		

		

		



		>>>TRP Position Relative Cartesian

		M

		

		Relative Cartesian Location 9.2.50
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		IE/Group Name

		Presence

		Range

		IE Type and Reference

		Semantics Description



		PRS Resource ID

		O

		

		INTEGER(0..63)

		



		PRS Resource Set ID

		O

		

		INTEGER(0..7)

		



		SSB Index

		O

		

		INTEGER(0..63)

		






