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1	Introduction
At RAN2#108, the following agreements were made for UE-based positioning:
Agreements:
· Include spatial direction information of the DL-PRS Resources in the position calculation assistance data (e.g., azimuth, elevation).  FFS beamwidth.

At RAN2#109e, the following agreements were made for LPP and UE-based positioning, respectively:
Agreements:
· Confirm that same as stage 2/3 CR and follow RAN3 preference, AoD is calculated in LMF.

Agreements:
· Do not include the RTD Drift Rate in the assistance data in Rel-16. 

In this discussion, we provide our views on some remaining issues for UE-based positioning based on the agreements, including:
· Beamwidth information
· RTD drift rate

2	Discussion
2.1	Beamwidth information
According to the agreements of RAN2#108 and RAN2#109e, angle resolution is performed at LMF following RAN3 agreements, and the beamwidth is not included as position calculation assistance data in the current 37.355 CR [1] as follows. 
-- ASN1START

NR-DL-PRS-BeamInfo-r16 ::= SEQUENCE (SIZE (1..4)) OF NR-DL-PRS-BeamInfoPerFreqLayer-r16

NR-DL-PRS-BeamInfoPerFreqLayer-r16 ::= SEQUENCE (SIZE (1..64)) OF NR-DL-PRS-BeamInfo-r16

NR-DL-PRS-BeamInfo-r16 ::= SEQUENCE {
	trp-id-r16							TRP-ID-r16,
	lcs-gcs-translation-parameter-r16	LCS-GCS-Translation-Parameter-r16	OPTIONAL,	-- Need OP
	dl-prs-BeamInfoSet-r16				DL-PRS-BeamInfoSet-r16,
	...
}

DL-PRS-BeamInfoSet-r16 ::= SEQUENCE (SIZE(1..2)) OF DL-PRS-BeamInfoResourceSet-r16

DL-PRS-BeamInfoResourceSet-r16 ::= SEQUENCE (SIZE(1..64)) OF DL-PRS-BeamInfoElement-r16

DL-PRS-BeamInfoElement-r16 ::= SEQUENCE {
	dl-PRS-Azimuth-r16				INTEGER (0..3599),
	dl-PRS-Elevation-r16			INTEGER (0..1800)				OPTIONAL,	-- Need ON
	...
}

LCS-GCS-Translation-Parameter-r16 ::= SEQUENCE {
	alpha-r16						INTEGER (0..3599),
	beta-r16						INTEGER (0..3599),
	gamma-r16						INTEGER (0..3599),
	...
}

-- ASN1STOP
So the angle-based positioning (i.e., DL-AoD) is performed only based on the DL-PRS Resources, which may fail to meet the accuracy requirements for R16 defined in [2].
Observation 1: The current assistance data information for angle-based positioning fails to meet the accuracy requirements for Rel-16.
In [2], RAN1 has evaluated AoD estimation and made some observations: if the gNB beam pattern is known in advance, a LUT table saving the AoD and power of each beam can be constructed, which demonstrates that it is helpful to improve the accuracy by including some additional information, e.g., beamwidth of each beam. So we have the following proposal: 
Proposal 1: Include the beamwidth information of each DL-PRS Resource in DL-PRS-Beam-Info for Rel-16.

2.2	RTD drift rate
To improve the positioning accuracy, RTD drift rate is supported by UE-based TDOA in OMA LPPe [3] as follows:
-- ASN1START

OMA-LPPe-OTDOA-CellData  ::= SEQUENCE {
	otdoa-NeighbourCellInfoElement	OTDOA-NeighbourCellInfoElement,
	rtdInfo							SEQUENCE {
											subframeOffset		INTEGER(0..10229)		OPTIONAL,
											fineRTD				INTEGER(0..99999),
											fineRTDstd			OMA-LPPe-OTDOA-RTDquality,
											fineRTDdriftRate	INTEGER(-100..100)		OPTIONAL,
											...
									},
	...
}


According to the discussions in [4], it is beneficial to provide the RTD drift rate for base station frequency requirements and the validity time reduction of the RTD. Therefore, we have the following proposal:
Proposal 2: Include the RTD drift rate of each DL-PRS Resource in DL-PRS-Beam-Info for Rel-16.
3	Conclusions
In this document, we discuss some remaining issues for UE-based positioning, including beamwidth information and RTD drift rate. We have the following observations and proposals:
Observations:
Observation 1: The current assistance data information for angle-based positioning fails to meet the accuracy requirements for Rel-16.
Proposals:
Proposal 1: Include the beamwidth information of each DL-PRS Resource in DL-PRS-Beam-Info for Rel-16.
Proposal 2: Include the RTD drift rate of each DL-PRS Resource in DL-PRS-Beam-Info for Rel-16.
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