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Introduction
During the previous RAN1#104-bis-e meeting [1], the following agreement was reached to further progress on DL-AoD measurement enhancements and reporting.
	Agreement:
Support the following enhancements under UE capability for both UE-B and UE-A DL-AOD positioning method 
· Enhancing the signaling to UE for the purpose of PRS resource(s) measurement and (for UE-A) report 
· FFS: The detailed signaling (e.g, the boresight direction for UE-A DL-AoD, further spatial information of PRS resources, processing prioritization of PRS resources)
· FFS: The following options
· Option 1: Enhancing the reporting to include the measurements of adjacent beams PRS resources that related with each other indicated by the assistance data.    
· Option 2: UE can be requested to measure and report on specific PRS resources  


This contribution builds upon on this agreement and provides a further discussion on the potential enhancements.
DL-AoD Measurement and Reporting enhancements
Assistance Data Enhancement
The proposed solutions were agreed upon as examples to enhance the UE positioning measurement configuration for improving and optimizing the DL-AoD measurements as well reporting. Based on these examples, the following solutions are considered to optimize the UE DL-PRS RSRP measurements:
· Option A: LMF providing additional gNB antenna information, e.g. boresight direction for UE-assisted positioning for improving the DL-AoD measurements.
· Option B: Configuring DL-PRS measurements based on further spatial information of resources.
· Option C: Processing prioritization of PRS resources.

Option A
In the context of Option A, according to Rel-16 [2] the nr-DL-PRS-BeamInfo-r16 IE provides information to the UE regarding the spatial directions of DL-PRS resources for TRPs in terms of the boresight azimuth and elevation angles, which assists in the UE computation of the DL-AoD location estimate as seen below: 
nr-DL-PRS-BeamInfo-r16
-- ASN1START

NR-DL-PRS-BeamInfo-r16 ::= SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF
																NR-DL-PRS-BeamInfoPerFreqLayer-r16

NR-DL-PRS-BeamInfoPerFreqLayer-r16 ::= SEQUENCE (SIZE (1..nrMaxTRPsPerFreq-r16)) OF
																NR-DL-PRS-BeamInfoPerTRP-r16

NR-DL-PRS-BeamInfoPerTRP-r16 ::= SEQUENCE {
	dl-PRS-ID-r16						INTEGER (0..255),
	nr-PhysCellID-r16					NR-PhysCellID-r16		OPTIONAL,	-- Need ON
	nr-CellGlobalID-r16					NCGI-r15				OPTIONAL,	-- Need ON
	nr-ARFCN-r16						ARFCN-ValueNR-r15		OPTIONAL,	-- Need ON
	associated-DL-PRS-ID-r16			INTEGER (0..255)		OPTIONAL,
	lcs-GCS-TranslationParameter-r16	LCS-GCS-TranslationParameter-r16	
																OPTIONAL,	-- Need OP
	dl-PRS-BeamInfoSet-r16				DL-PRS-BeamInfoSet-r16	OPTIONAL,
	...
}

DL-PRS-BeamInfoSet-r16 ::= SEQUENCE (SIZE(1..nrMaxSetsPerTrp-r16)) OF
																DL-PRS-BeamInfoResourceSet-r16

DL-PRS-BeamInfoResourceSet-r16 ::= SEQUENCE (SIZE(1..nrMaxResourcesPerSet-r16)) OF
																DL-PRS-BeamInfoElement-r16

DL-PRS-BeamInfoElement-r16 ::= SEQUENCE {
	dl-PRS-Azimuth-r16				INTEGER (0..359),
	dl-PRS-Azimuth-fine-r16			INTEGER (0..9)					OPTIONAL,	-- Need ON
	dl-PRS-Elevation-r16			INTEGER (0..180)				OPTIONAL,	-- Need ON
	dl-PRS-Elevation-fine-r16		INTEGER (0..9)					OPTIONAL,	-- Need ON
	...
}

LCS-GCS-TranslationParameter-r16 ::= SEQUENCE {
	alpha-r16						INTEGER (0..359),
	alpha-fine-r16					INTEGER (0..9)					OPTIONAL,	-- Cond AzElFine
	beta-r16						INTEGER (0..359),
	beta-fine-r16					INTEGER (0..9)					OPTIONAL,	-- Cond AzElFine
	gamma-r16						INTEGER (0..359),
	gamma-fine-r16					INTEGER (0..9) 					OPTIONAL,	-- Cond AzElFine
	...
}

-- ASN1STOP
Since this is already applicable to UE-based positioning it should be relatively straight-forward to extend such information to the benefit of the UE-assisted DL-AoD method. 
Proposal 1: Extend current framework of providing boresight information in the UE-based method to the UE-assisted DL-AoD method.
Option B
Option B in our view corresponds to reducing the overhead and UE Rx beam switching time of reporting multiple RSRP measurement with similar spatial characteristics from different UE Rx beams. The resources within a PRS resource set are proposed to be proactively grouped together based on certain criteria, e.g. spatially adjacent resources or based on LMF-specific criteria and is to be measured on the same Rx beam.  A grouping ID is proposed to be associated with every PRS resource ID within a PRS resource set and when a UE is explicitly configured with the same grouping ID for different PRS resource ID, then the UE is expected to receive the corresponding PRS transmissions (on respective Tx beams) using the same spatial filter at the receiver, i.e. same Rx beam. This is especially beneficial if the UE Rx beam is course enough to receive multiple DL-PRS transmissions from different Tx beams at the gNB. 
This is different to the current specification of the sameRx condition associated to the nr-DL-PRS-RxBeamIndex-r16 shown below, where this feature is up to the UE to identify and report more than 2 two measurements from the same DL-PRS resource set, which is more reactive rather that proactive configuration:
	Conditional presence
	Explanation

	SameRx
	The field is mandatory present if at least two DL-PRS RSRP measurements from the same DL-PRS Resource Set have been made with the same RX beam by the target device; otherwise it is not present.


Proposal 2: Enhance the assistance data to proactively allow the LMF to explicitly configure DL-PRS RSRP measurements to be reported with the same Rx beam.
Option C
Given the tight latency requirements and flexibility for the LMF to prioritize certain measurements it deems as higher priority, it would be also beneficial to consider the processing prioritization of the DL-PRS configuration. This can speed the measurement processing time of relevant measurements configured by the LMF. However, this may overlap with 8.5.4 AI on latency improvements for both DL and DL+UL positioning methods in relation to reducing the time needed to perform UE measurements, which is a RAN1-led objective.
Observation 1: Processing prioritization may have overlap with the latency reduction AI
Although we are supportive of a greater degree of prioritization of the DL-PRS configuration (in the assistance data), this discussion should be considered under a common scope including the prioritization of other measurements such as RSTD and UE Rx-Tx time difference measurements.
Proposal 3: Supportive of processing priority of PRS measurements for DL-AoD measurements, however this can be discussed under a common framework including other positioning measurements in 8.5.4 latency reduction AI. 
Reporting 
On the FFS points of Options 1 and 2, these reporting enhancements can be considered jointly in relation to how the measurements are configured as described by the Options A, B and C in Sec. 2.1, since the measurement configuration can be coupled with the content of the measurement report. 
Proposal 4: Reporting enhancements can be jointly discussed with measurement enhancements, which include the configuration of the boresight direction for UE-A DL-AoD, further spatial information of PRS resources, processing prioritization of PRS resources.
Conclusion
The following observation were noted:
Observation 1: Processing prioritization may have overlap with the latency reduction AI.
Based on the discussion, the following proposals are summarized as follows:
Proposal 1: Extend current framework of providing boresight information in the UE-based method to the UE-assisted DL-AoD method.

Proposal 2: Enhance the assistance data to proactively allow the LMF to explicitly configure DL-PRS RSRP measurements to be reported with the same Rx beam.

Proposal 3: Supportive of processing priority of PRS measurements for DL-AoD measurements, however this can be discussed under a common framework including other positioning measurements in 8.5.4 latency reduction AI.

Proposal 4: Reporting enhancements can be jointly discussed with measurement enhancements which include the configuration of the boresight direction for UE-A DL-AoD, further spatial information of PRS resources, processing prioritization of PRS resources.
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