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[bookmark: _Ref528762725]1 Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]According to the WID [1], one objective of Rel-17 NR positioning enhancements is:
· Specify the procedure, measurements, reporting, and signalling for improving the accuracy of [RAN1, RAN2, RAN3]
· UL AoA for network-based positioning solutions.
· DL-AoD for UE-based and network-based (including UE-assisted) positioning solutions.
In this contribution, based on the progress of discussion on enhancement for UL AoA positioning from RAN1, we provide analysis and proposals on the impact of the issue on RAN3 specification.
2 Discussion
According to the conclusion for UL AoA positioning enhancement at RAN1#104bis-e, the following agreement was reached:
Agreement:
· The following option is supported to enhance signaling of UL-AOA measurement report in case of a linear array
· Option 2: The z-axis of LCS is defined along the linear array axis. gNB reports only the ZoA relative to z-axis in the LCS, and the LCS-to-GCS translation function is used to set up the specific z-axis direction
· UL-AOA signalling details for support of Option 2 are left up to RAN WG3


The meaning of the agreement is: for linear array antenna, the actual AOA and ZOA cannot be obtained due to the essence of array geometry, so the corresponding measurement results can only be reported by changing the existing information element form over NRPPa.
For Option 2, only ZOA and the corresponding LCS to GCS translation will be reported without AOA, but for NRPPa specification, in 9.2.38 UL Angle of Arrival, AOA is mandatory, while ZOA is optional, as shown in the following table:
[bookmark: _Toc64447707]9.2.38	UL Angle of Arrival
This information element contains the uplink Angle of Arrival measurement.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Azimuth Angle of Arrival
	M
	
	INTEGER(0..3599)
	TS 38.133 [16]

	Zenith Angle of Arrival
	O
	
	INTEGER(0..1799)
	TS 38.133 [16]

	LCS to GCS Translation
	
	0..1
	
	If absent, the azimuth and zenith are provided in GCS.

	>Alpha
	M
	
	INTEGER (0..3599)
	

	>Beta
	M
	
	INTEGER (0..3599)
	

	>Gamma
	M
	
	INTEGER (0..3599)
	



Therefore, to support Option 2 above, it is proposed to introduce a “Linear Array indicator IE” to indicate that linear array antenna is deployed, and correspondingly to add a description: the z-axis of LCS is defined along the linear array axis, and Azimuth Angle of Arrival value shall be ignored in this case.
Proposal 1: To introduce a “Linear Array indicator IE” to indicate that linear array antenna is deployed, and correspondingly to add a description: the z-axis of LCS is defined along the linear array axis, and AOA value shall be ignored in this case.

Corresponding changes to the NRPPa could be found below, the CR for TS 38.455 is provided in [3].
9.2.38	UL Angle of Arrival
This information element contains the uplink Angle of Arrival measurement.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Azimuth Angle of Arrival
	M
	
	INTEGER(0..3599)
	TS 38.133 [16]

	Zenith Angle of Arrival
	O
	
	INTEGER(0..1799)
	TS 38.133 [16]

	LCS to GCS Translation
	
	0..1
	
	If absent, the azimuth and zenith are provided in GCS.

	>Alpha
	M
	
	INTEGER (0..3599)
	

	>Beta
	M
	
	INTEGER (0..3599)
	

	>Gamma
	M
	
	INTEGER (0..3599)
	

	Linear Array indicator
	O
	
	ENUMERATED (True, …)
	Indicates that linear array antenna is deployed, and Zenith Angle of Arrival IE shall be present, Azimuth Angle of Arrival IE shall be ignored in this case. Correspondingly the z-axis of LCS is defined along the linear array axis.



Proposal 2: Discuss and agree the CR [3] on support of UL AoA positioning enhancement.
3 Conclusion
In the previous sections we made the following observations and proposals:
Proposal 1: To introduce a “Linear Array indicator IE” to indicate that linear array antenna is deployed, and correspondingly to add a description: the z-axis of LCS is defined along the linear array axis, and Azimuth Angle of Arrival value shall be ignored in this case.
Proposal 2: Discuss and agree the CR [3] on support of UL AoA positioning enhancement.
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