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1 [bookmark: _Ref40390915][bookmark: _Ref189046994]Introduction
This contribution provides further proposals regarding enhancements for the UL AOA positioning solution, based on the agreements and proposals made during RAN1#105-e.
2 [bookmark: _Ref7792543][bookmark: _Ref7598514] Accuracy improvements 
2.1 Per path measurements for UL AoA
The following agreement was made at RAN1#105e:
	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




During the discussion, the FL summary included the following proposal:
	Proposal 3.9-1
· For UL-AOA positioning, select alternative for NR support of path-specific RSRP measurements based on SRS (for positioning, MIMO)
· Alt.1: NR supports reporting of path specific RSRP measurements for the first arrival path only
· Alt.2: NR supports reporting of path specific RSRP measurements for the first arrival path and for additional paths
· Alt.3: NR supports reporting of RSRP measurements in a pre-configured time window
· Power of paths outside of the window is excluded. FFS details of time window configuration
· FFS definition of path specific RSRP measurements and whether it is supported per SRS resource or SRS resource set (for positioning, MIMO)
· For UL-AOA positioning, select alternative for support of path-specific UL-RTOA measurements based on SRS (for positioning, MIMO)
· Alt.1: NR supports reporting of path specific UL-RTOA measurements for the first arrival path only
· Note: UL-RTOA for the first arrival path is supported for UL-TDOA (it is discussed in the context of UL-AOA)





As explained in our companion contribution for DL-AOD [1] The path specific RSRP should  be defined as  power for a given path at time t.  Hence it is proposed to define the UL  SRS RSRP path power SRS-RSRP-PP. For additional path to the first path, a report relative to the first path UL SRS RSRP-PPR can be defined similar to the relative RSRP currently used for additional measurement. 
 
[bookmark: _Toc76736522]The gNB can report the UL SRS RSRP path power together with first path AoA, define as the peak power measured for a given time t upon reception of a given SRS. 
2.2 Additional details on measurement reports
During RAN1#105e, aspects #6 and 7 in [REF FL] were discussed regarding the number of measurements provided per SRS resources:

	Proposal 3.7-4
· LMF can request maximum number of UL-AOAs values (pair of AOA & ZOA values, AOA values or ZOA values) to be reported per SRS resource for the first arrival path corresponding to the same timestamp
· The maximum number is selected from the set {1, 2, [X1], [X2]}
· X1 ≥ 4, X2 ≥ 8
· FFS specific values for X1 and X2




Maximum amount of measurement per resources
Several companies propose to support reporting more than one or 2 measurement hypothesis per SRS resource. For example, the gNB could report AoA measurements for each of the receiving beams.  The advantage could be that even if the gNB does not have an aligned Rx beam with the SRS (in the case where no spatial relation exist with the SRS), the gNB could report all the possible AoA hypothesis and let the LMF identify the correct AoA.  However, a node capable of multiple Rx beams most likely is capable of identifying the best beam, based on e.g. the uncertainty window provided by the LMF.  Therefore, it seems increasing the number of reported measurement per SRS to very large values is not justified. Since it was agreed to have X1 and X2 minimum values to be 4 or 8 respectively, it is propose to close the issue with using these values. 
[bookmark: _Toc76736523]The maximum number of AoA  values reported per SRS resource is selected from the set {1, 2, [X1], [X2]}
a. [bookmark: _Toc76736524]X1 = 4, X2 = 8

Conclusion
 Based on the discussion in the previous sections we propose the following:
Proposal 1	The gNB can report the UL SRS RSRP path power together with first path AoA, define as the peak power measured for a given time t upon reception of a given SRS.
Proposal 2	The maximum number of AoA  values reported per SRS resource is selected from the set {1, 2, [X1], [X2]}
a.	X1 = 4, X2 = 8
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