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Introduction
This contribution discusses Rel-17 NR positioning enhancements specifically in the UL-AoA (Angle of Arrival) based positioning solution.

The enhancement of measurement reporting for UL-AoA positioning
In the last meeting [1], the reporting UL-AOA/ZOA for first arrival path was agreed as shown below: 
	Agreement:
NR supports gNB reporting of the first arrival path UL-AOA/ZOA measurement per SRS for positioning resource and SRS for MIMO resource
· Note: The use of SRS for MIMO resource is transparent to the UE


[bookmark: _Ref61791956]For decision on path specific measurement report, it is necessary to clarify whether the reported AoA/ZoA is per resource or per resource set or per single measurement. Regarding the measurement report, the elements for a single measurement report in TS 38.455 are shown in Table 1. 

Table 1 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..127)
	

	>>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
	



[bookmark: _GoBack]Based on the above information, if the values of AoA/ZoA are reported per resource, LMF cannot distinguish which SRS resource is used for measurement since the unit (e.g. granularity) of the time stamp is a slot. So, if AoA/ZoA is reported by resource, other elements of measurement such as SRS-RSRP, RTOA, and Rx-Tx time difference also need to be reported by resource. Furthermore, since the definition of time stamp is “time instance at which the measurement is performed” in accordance with current description of specification, the related time stamp needs to be redefined or follow the same size of unit (e.g. resource). Furthermore, multiple SRS resources also can be overlapped within the time domain, additional information such as SRS resource ID, SRS resource set ID also needs to be included in the measurement report.

Observation #1: 
· For UL AOA measurement from gNB to LMF, if the values of AoA/ZoA are reported by resource, LMF cannot distinguish which SRS resource is used for measurement since the unit (e.g. granularity) of the time stamp is slot.

Proposal #1: 
· If the values of AoA/ZoA are reported by resource, followings should be considered:
· Other elements in single measurement report such as SRS-RSRP, RTOA, and Rx-Tx time difference also need to be reported by resource. 
· Additional information such as SRS resource ID, SRS resource set ID also needs to be included in the measurement report.

Conclusion
In this contribution, we have discussed potential enhancements for UL-AOA positioning in Rel-17, and our proposals are summarized below. 
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