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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]To improve the accuracy of DL-AoD positioning, RAN1 made the following agreements regarding the assistance data for UE-assisted DL-AOD in the RAN1#107e meeting.
	Agreement 
For UE-assisted DL-AOD positioning method, to enhance the signaling to the UE for the purpose of PRS resource(s) reporting, the LMF may indicate in the assistance data (AD), one or both the following: 
· option 1: subject to UE capability, for each PRS resource, a subset of PRS resources for the purpose of prioritization of DL-AOD reporting:
· a UE may include the requested PRS measurement for the subset of the PRS in the DL-AoD additional measurements if the requested PRS measurement of the associated PRS is reported 
· The requested PRS measurement can be DL PRS RSRP and/or path PRS RSRP. 
· UE may report PRS measurements only for the subset of PRS resources.
· Note: The subset associated with a PRS resource can be in a same or different PRS resource set than the PRS resource 
· option 2: subject to UE capability, for each PRS resource, the boresight direction information. 
· Note: Either case does not imply any restriction on UE measurement 
· FFS: prioritization of the PRS resources and resource subsets to be measured  


In this contribution, we further discuss the assistance data for UE-assisted DL-AOD from RAN2 perspective.
2. Discussion
For option 1 in the LS, the performance improvement of the adjacent PRS selection method is shown in contribution [1]. The adjacent PRS can be a subset of PRS resources.
[image: ][image: ]
Figure 1 adjacent PRS selection vs strongest PRS selection [1]
The following Figure 2 shows how does the mechanism work. The PRS resources 1, 2 and 3 form a subset as the adjacent PRS beam associated with PRS resource 1, which means if the measurement of PRS resources 1 will be reported to the LMF, then the other PRS within the subset also need to be reported. For the legacy scheme, the UE may select the strongest PRS resources to report, then the UE may report the measurement of PRS resources 1,2 and 4, but the derived location may not be as accurate as the location obtained with the PRS measurement within the subset.


Figure 2 example of PRS resource subset
As to the RAN2 impact, we suppose that a PRS resource subset list could be introduced in NR-DL-PRS-Info to describe the resource group. Meanwhile, each PRS resource subset is identified by a resource subset ID and each PRS resource can associate with the resource subset ID.
	NR-DL-PRS-Info-r16 ::= SEQUENCE {
	nr-DL-PRS-ResourceSetList-r16		SEQUENCE (SIZE (1..nrMaxSetsPerTrpPerFreqLayer-r16)) OF
																	NR-DL-PRS-ResourceSet-r16,
	...,
	nr-DL-PRS-ResourceSubSetList		SEQUENCE (SIZE (1..nrMaxSubSetsPerTrpPerFreqLayer)) OF
																	NR-DL-PRS-ResourceSubSet,

}
NR-DL-PRS-ResourceSubset::= SEQUENCE {
	nr-DL-PRS-ResourceSubsetID		NR-DL-PRS-ResourceSubsetID,
	nr-DL-PRS-ResourceInSubsetlist			SEQUENCE (SIZE (1..nrMaxResourcePerSubset)) OF NR-DL-PRS-ResourceInSubset,
}
NR-DL-PRS-ResourceInSubset ::= SEQUENCE {
	nr-DL-PRS-ResourceSetID-r16		NR-DL-PRS-ResourceSetID-r16,
	nr-DL-PRS-ResourceID-r16		NR-DL-PRS-ResourceID-r16
}
NR-DL-PRS-Resource-r16 ::= SEQUENCE {
	nr-DL-PRS-ResourceSubsetID			NR-DL-PRS-ResourceSubsetID	OPTIONAL,
	nr-DL-PRS-ResourceID-r16			NR-DL-PRS-ResourceID-r16,
	nr-DL-PRS-ResourceSubSetID			NR-DL-PRS-ResourceSubSetID
	dl-PRS-SequenceID-r16				INTEGER (0.. 4095),
	dl-PRS-CombSizeN-AndReOffset-r16	CHOICE {
			n2-r16							INTEGER (0..1),
			n4-r16							INTEGER (0..3),
			n6-r16							INTEGER (0..5),
			n12-r16							INTEGER (0..11),
			...
	},
	dl-PRS-ResourceSlotOffset-r16		INTEGER (0..nrMaxResourceOffsetValue-1-r16),
	dl-PRS-ResourceSymbolOffset-r16		INTEGER (0..12),
	dl-PRS-QCL-Info-r16					DL-PRS-QCL-Info-r16		OPTIONAL,	--Need ON
	...
}



Proposal 1: Introduce a PRS resource subset list in NR-DL-PRS-Info and each PRS resource subset is identified by a resource subset ID.
Proposal 2: Each PRS resource can associate with a resource subset ID.
For Option 2, the intention of sending the boresight direction information of each PRS resource to UE is to assist the PRS measurement and reporting. In the current specification 37.355, the beam information is only included in the assistance data for UE-based positioning. We suppose we just need to reuse the NR-DL-PRS-BeamInfo in the assistance data for UE-assisted positioning.
	NR-DL-PRS-AssistanceData-r16 ::= SEQUENCE {
	nr-DL-PRS-ReferenceInfo-r16 		DL-PRS-ID-Info-r16,
	nr-DL-PRS-BeamInfo-r16			NR-DL-PRS-BeamInfo-r16				OPTIONAL,	-- Cond UEA
	nr-DL-PRS-AssistanceDataList-r16	SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF
														NR-DL-PRS-AssistanceDataPerFreq-r16,
	nr-SSB-Config-r16					SEQUENCE (SIZE (1..nrMaxTRPs-r16)) OF
														NR-SSB-Config-r16	OPTIONAL,	-- Need ON
	...
}
	Conditional presence
	Explanation

	UEA
	The field is optionally present, need ON, for UE assisted NR DL-AoD; otherwise it is not present.





Proposal 3: Reuse and introduce the NR-DL-PRS-BeamInfo in NR-DL-PRS-AssistanceData.
3. Conclusion
Proposal 1: Introduce a PRS resource subset list in NR-DL-PRS-Info and each PRS resource subset is identified by a resource subset ID.
Proposal 2: Each PRS resource can associate with a resource subset ID.
Proposal 3: Reuse and introduce the NR-DL-PRS-BeamInfo in NR-DL-PRS-AssistanceData.
4. Reference
[1]. R1-2102528 Discussion on potential enhancements for DL-AoD method, vivo
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