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[bookmark: _Ref7144]1 Introduction
The reply LS on questions on RAN1 parameter list was sent to RAN2 in R2-2404112 so the LPP should be updated accordingly.
Question 1: Does the parameter nr-ReportedDL-PRS-measurementBasedOnSingleOrMultihopRx also apply to NR DL-AoD positioning?
RAN1’s Response: Yes, the parameter nr-ReportedDL-PRS-measurementBasedOnSingleOrMultihopRx is also applicable to NR DL-AoD positioning.
Question 2: Is there only one dl-PRS-ID or are there multiple dl-PRS-IDs associated with the aggregated main and additional measurement, respectively?
RAN1’s Response: In RAN1’s understanding, if nr-DL-PRS-ResourceSetID uniquely identifies the DL-PRS Resource Sets across all the multiple dl-PRS-IDs of the same TRP, then only one dl-PRS-ID is needed to be associated with the aggregated main measurement and additional measurements. Otherwise, multiple dl-PRS-IDs are associated with the aggregated main and additional measurement in the measurement report.
Question 3: If there are multiple dl-PRS-IDs associated with main and additional measurements, respectively, should the list of the dl-PRS-IDs in additional measurements be included in the list of dl-PRS-IDs in the main measurement?
RAN1’s Response: There is no need to provide dl-PRS-ID(s) in additional measurement reporting since both main measurement and additional measurement are derived from the same TRP.

[bookmark: OLE_LINK7][bookmark: OLE_LINK8]2 Discussion
2.1 Hopping applies to NR DL-AoD positioning
According to the answer from RAN1, Rx hopping should be applied to DL-AoD as well.
Question 1: Does the parameter nr-ReportedDL-PRS-measurementBasedOnSingleOrMultihopRx also apply to NR DL-AoD positioning?
RAN1’s Response: Yes, the parameter nr-ReportedDL-PRS-measurementBasedOnSingleOrMultihopRx is also applicable to NR DL-AoD positioning.
The TP based on the agreed LPP CR in R2-2403818 to enable Rx hopping is provided as below:
-----------------------Start of TP1--------------------------------------------------------------------------------------------------
[bookmark: _Toc37681215][bookmark: _Toc46486788][bookmark: _Toc52547133][bookmark: _Toc52547663][bookmark: _Toc52548193][bookmark: _Toc52548723][bookmark: _Toc163033032][bookmark: OLE_LINK2][bookmark: OLE_LINK1]6.5.11.4	NR DL-AoD Location Information Elements
[bookmark: _Toc37681216][bookmark: _Toc46486789][bookmark: _Toc52547134][bookmark: _Toc52547664][bookmark: _Toc52548194][bookmark: _Toc52548724][bookmark: _Toc163033033]–	NR-DL-AoD-SignalMeasurementInformation
The IE NR-DL-AoD-SignalMeasurementInformation is used by the target device to provide NR DL-AoD measurements to the location server.
-- ASN1START

NR-DL-AoD-SignalMeasurementInformation-r16 ::= SEQUENCE {
	nr-DL-AoD-MeasList-r16			NR-DL-AoD-MeasList-r16,
	...
}

NR-DL-AoD-MeasList-r16 ::= SEQUENCE (SIZE(1..nrMaxTRPs-r16)) OF NR-DL-AoD-MeasElement-r16

NR-DL-AoD-MeasElement-r16 ::= SEQUENCE {
[…]
	]],
	[[
	nr-ReportDL-PRS-MeasBasedOnSingleOrMultiHopRx-r18
											ENUMERATED { singleHop, multipleHop }	OPTIONAL
	]]

}
[…]
NR-DL-AoD-AdditionalMeasurementElement-r17 ::= SEQUENCE {
	nr-DL-PRS-ResourceID-r17				NR-DL-PRS-ResourceID-r16		OPTIONAL,
	nr-DL-PRS-ResourceSetID-r17				NR-DL-PRS-ResourceSetID-r16		OPTIONAL,
	nr-TimeStamp-r17						NR-TimeStamp-r16,
	nr-DL-PRS-RSRP-ResultDiff-r17			INTEGER (0..30)					OPTIONAL, -- Cond rsrp
	nr-DL-PRS-RxBeamIndex-r17				INTEGER (1..8)					OPTIONAL,
	nr-DL-PRS-FirstPathRSRP-ResultDiff-r17	INTEGER (0..61)					OPTIONAL, -- Cond rsrpp
	nr-los-nlos-IndicatorPerResource-r17	LOS-NLOS-Indicator-r17			OPTIONAL,
	...,
	[[
	nr-ReportDL-PRS-MeasBasedOnSingleOrMultiHopRx-r18
								ENUMERATED { singleHop, multipleHop }				OPTIONAL
	]]

}

-- ASN1STOP

	Conditional presence
	Explanation

	rsrpp
	The field is mandatory present if the field nr-DL-PRS-FirstPathRSRP-ResultDiff-r17 is absent; otherwise it is optionally present, need ON.

	rsrpp
	The field is mandatory present if the field nr-DL-PRS-RSRP-ResultDiff-r17 is absent; otherwise it is optionally present, need ON.



	NR-DL-AoD-SignalMeasurementInformation field descriptions

	[..]

	nr-ReportDL-PRS-MeasBasedOnSingleOrMultiHopRx
This field indicates that the reported measurement is based on receiving single or multiple hops of DL-PRS.



[…]
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[bookmark: _Toc156479363][bookmark: _Toc52548727][bookmark: _Toc52548197][bookmark: _Toc52547667][bookmark: _Toc52547137][bookmark: _Toc46486792][bookmark: _Toc37681219]–	NR-DL-AoD-RequestLocationInformation
The IE NR-DL-AoD-RequestLocationInformation is used by the location server to request NR DL-AoD location measurements from a target device.
-- ASN1START

NR-DL-AoD-RequestLocationInformation-r16 ::= SEQUENCE {
	nr-AssistanceAvailability-r16				BOOLEAN,
	nr-DL-AoD-ReportConfig-r16					NR-DL-AoD-ReportConfig-r16,
	...,
	[[
	multiMeasInSameReport-r17					ENUMERATED { requested }	OPTIONAL  -- Need ON
	]],,
	[[
	nr-DL-PRS-RxHoppingRequest-r18				ENUMERATED { requested }	OPTIONAL, -- Need ON
	nr-DL-PRS-RxHoppingTotalBandwidth-r18		CHOICE {
		fr1			ENUMERATED {mhz40, mhz50, mhz80, mhz100},
		fr2										ENUMERATED {mhz100, mhz200, mhz400}
	}																		OPTIONAL	-- Need ON
	]]
	[[
	nr-DL-PRS-RxHoppingRequest-r18			SEQUENCE {
		nr-DL-PRS-RxHoppingTotalBandwidth-r18		CHOICE {
			fr1											ENUMERATED {mhz40, mhz50, mhz80, mhz100},
			fr2											ENUMERATED {mhz100, mhz200, mhz400}
		}																		OPTIONAL -- Need ON
	}																			OPTIONAL -- Need ON
	]]
}
[…]
-- ASN1STOP

	NR-DL-AoD-RequestLocationInformation field descriptions

	[…]

	nr-DL-PRS-RxHoppingRequest
This field, if present, indicates that the target device is requested to perform DL-PRS Rx hopping measurements and reporting.

	nr-DL-PRS-RxHoppingTotalBandwidth
This field, if present, indicates the total bandwidth of all hops in MHz.

	nr-DL-PRS-RxHoppingRequest
This field, if present, indicates that the target device is requested to perform DL-PRS Rx hopping for performing RSRP or RSRPP measurements and report the hopping information used for performing the measurements.

	[…]


-----------------------End of TP 1--------------------------------------------------------------------------------------------------
Proposal 1: RAN2 to agree the TP 1 above to support Rx hopping in DL-AoD. 
2.2 DL-PRS-ID(s) report associated with the aggregated measurement
RAN1 gave the answers on the associated DL-PRS-ID in aggregated measurement as below:
Question 2: Is there only one dl-PRS-ID or are there multiple dl-PRS-IDs associated with the aggregated main and additional measurement, respectively?
RAN1’s Response: In RAN1’s understanding, if nr-DL-PRS-ResourceSetID uniquely identifies the DL-PRS Resource Sets across all the multiple dl-PRS-IDs of the same TRP, then only one dl-PRS-ID is needed to be associated with the aggregated main measurement and additional measurements. Otherwise, multiple dl-PRS-IDs are associated with the aggregated main and additional measurement in the measurement report.
Question 3: If there are multiple dl-PRS-IDs associated with main and additional measurements, respectively, should the list of the dl-PRS-IDs in additional measurements be included in the list of dl-PRS-IDs in the main measurement?
RAN1’s Response: There is no need to provide dl-PRS-ID(s) in additional measurement reporting since both main measurement and additional measurement are derived from the same TRP.
It is concluded that multiple dl-PRS-IDs can be associated with the aggregated main and additional measurement in the measurement report. But there is no need to provide dl-PRS-ID(s) in additional measurement reporting.
The TP 2 based on the agreed LPP CR in R2-2403818 to align with the answer from RAN1 is provided as below.
-----------------------Start of TP 2--------------------------------------------------------------------------------------------------
6.4.3	Common NR Positioning Information Elements
[bookmark: _Toc163032605]–	NR-AggregatedDL-PRS-ResourceSetID-Element
The IE NR-AggregatedDL-PRS-ResourceSetID-Element is used by the target device to indicate each of the aggregated DL-PRS Resource Set to the location server.
-- ASN1START

NR-AggregatedDL-PRS-ResourceSetID-Element-r18 ::= SEQUENCE {
	aggregatedDLdl-PRS-ID-r18					INTEGER (0..255)			OPTIONAL,
	nr-DL-PRS-ResourceSetID-r18		NR-DL-PRS-ResourceSetID-r16,
	...
}

-- ASN1STOP
[…]
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	NR-DL-TDOA-SignalMeasurementInformation field descriptions

	nr-AggregatedDL-PRS-ResourceSetID-List
This field provides the DL-PRS Resource Set IDs which are used for the aggregated RSTD, RSRP, or RSRPP measurement results. This field is optionally present if the field nr-MeasRSTD-BasedOnAggregatedResources is present; otherwise, it is not present. If the field is present, the field nr-DL-PRS-ResourceID and nr-DL-PRS-ResourceSetID should not be included, and the dl-PRS-ID in IE NR-DL-TDOA-MeasElement shall be ignored by a receiver. When nr-AggregatedDL-PRS-ResourceSetID-List is included in NR-DL-TDOA-AdditionalMeasurementElement, the aggregatedDL-PRS-ID is not present in the nr-AggregatedDL-PRS-ResourceSetID-List.



[…]
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	NR-Multi-RTT-SignalMeasurementInformation field descriptions

	nr-AggregatedDL-PRS-ResourceSetID-List
This field provides the DL-PRS Resource Set IDs which are used for the aggregated UE Rx-Tx time difference, RSRP, or RSRPP measurement results. This field is optionally present if the field nr-MeasUE-RxTxTimeDiffBasedOnAggregatedResources is present; otherwise, it is not present. If the field is present, the field nr-DL-PRS-ResourceID and nr-DL-PRS-ResourceSetID should not be included, and the dl-PRS-ID in IE NR-Multi-RTT-MeasElement shall be ignored by a receiver. When nr-AggregatedDL-PRS-ResourceSetID-List is included in NR-Multi-RTT-AdditionalMeasurementElement, the aggregatedDL-PRS-ID is not present in the nr-AggregatedDL-PRS-ResourceSetID-List.


-----------------------End of TP 2--------------------------------------------------------------------------------------------------
Proposal 2: RAN2 to agree the TP 2 above for the aggregated report. 
The RIL H006 which is Todo is related with this reply LS. According to the answer from RAN1, this RIL can be closed.
Proposal 3: RAN2 to agree set the RIL H006 “Rejected”. 

3 Conclusions
In this contribution, we have discusses the LPP impact and potential solutions based on the RAN1 answers.
Proposal 1: RAN2 to agree the TP 1 above to support Rx hopping in DL-AoD. 
Proposal 2: RAN2 to agree the TP 2 above for the aggregated report. 
[bookmark: _GoBack]Proposal 3: RAN2 to agree set the RIL H006 “Rejected”. 
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