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1	Introduction
We discuss the remaining issues for LPP and the incoming LSs for Rel-18. 
[bookmark: _Toc499559238][bookmark: _Toc61387172][bookmark: _Toc147158671]2	Discussion
[bookmark: _Toc499559239][bookmark: _Toc61387173][bookmark: _Toc147158672]2.1	Time Measurement Window
Measurement Time Window Configuration (NR-DL-PRS-MeasurementTimeWindowsConfig) is used to indicate the UE and the PRU to simultaneously measure DL-PRS resource(s) within the indicated time window(s). The time window(s) was initially introduced during the study on carrier phase positioning for the carrier phase measurements, and RAN1 further applied it to all legacy measurements. The following can be found in R1 parameter list [1]:
	LMF to request a UE (could be a target UE or PRU) to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s).

Each time window is defined with the following parameters:
• • The start of the time window, which is indicated by a combination of subframe number, slot offset and symbol index
• The duration of the time window, which is given by a number of consecutive slots/symbols
o Periodicity: Periodicity of the time window, which is defined similar to IE NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset in TS 37.355, can be optionally provided.

For a time window, LMF can optionally indicate a UE (could be a target UE or PRU) to perform DL measurements for DL-TDOA, Multi-RTT and AoD on indicated DL PRS resource set(s) occurring within indicated time window(s) only.



As highlighted, in addition to carrier phase measurements, the measurement window(s) can also be used to perform legacy DL measurements for DL-TDOA, Multi-RTT and DL-AoD, but the applicability of the time window(s) should be indicated to the UE by the LMF. If not requested, the time window(s) should be only used to perform carrier phase measurements. The indication is not supported by LPP currently. 
Observation 1. LMF should be enabled to optionally indicate to a UE to perform legacy measurements according to RAN1.
Proposal1: For NR-DL-PRS-MeasurementTimeWindowsConfig, add an indicator in LPP to indicate whether the indicated time window(s) can be used to perform legacy measurements or only carrier phase measurements.
2.2	Measurement Reporting for PRS BWA 
During RAN2-125, a LS is sent to RAN1 consulting questions on RAN1 parameter list [2], and the following can be found in the reply LS [1]: 
	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.


According to the LS, for two cases. For one case, there is only a single sl-PRS-ID and the issue depends whether we think nr-DL-PRS-ResourceSetID can uniquely identify the DL-PRS Resource Sets across all the multiple dl-PRS-IDs of the same TRP. For the other case, multiple dl-PRS-IDs may be associated with the aggregated main and additional measurement in the measurement report. Therefore, it is proposed that the dl-PRS-ID in NR-AggregatedDL-PRS-ResourceSetID-Element is optionally provided to allow flexibility for difference scenarios.
Proposal2a: dl-PRS-ID in NR-AggregatedDL-PRS-ResourceSetID-Element is optionally provided. 
Proposal2b: Clarify in the field description of the aggregated resource list that the field dl-PRS-ID is optional present in the main measurement while absent in the additional measurement.
[bookmark: _Hlk165296259]In addition, the following can be found in another incoming LS from RAN1 [4] on the field description for nr-AggregatedDL-PRS-ResourceSetID-List : 
	Based on the current TS 37.355 as follows, when nr-AggregatedDL-PRS-ResourceSetID-List is reported, the PRS resource ID is not included.
	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-RSTD-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.


However, from RAN1 perspective, PRS resource ID can be optionally reported for PRS bandwidth aggregation. Hence, RAN1 made the following agreement.
	Agreement
Send an LS to RAN2 indicating that at least one PRS resource ID from one of aggregated resource sets may be reported in one measurement report element for the main and additional measurements, respectively. The existing PRS resource ID can be reused, details up to RAN2.





The issue is at least one PRS resource ID from one of aggregated resource sets may be reported for aggregated measurements. Since in LPP, the information of all aggregated resource sets is provided in a separate field nr-AggregatedDL-PRS-ResourceSetID-List, a straightforward way is to add an optional PRS resource ID to nr-AggregatedDL-PRS-ResourceSetID-Element.
Proposal3: Add DL-PRS resource ID to AggregatedDL-PRS-ResourceSetID-Element so that at least one DL-PRS resource ID can be reported for the aggregated measurements. 
2.3	Redcap Positioning
In [2], RAN2 also consulted whether the LMF can request the UE to perform DL-PRS Rx hopping for DL-AoD, and the following answer is received from RAN1 [3]: 
	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.


According to the above, it is proposed to add the parameter nr-ReportedDL-PRS-measurementBasedOnSingleOrMultihopRx to NR-DL-AoD-SignalMeasurementInformation for the measurement reporting for DL-AoD. 
Proposal4: Add the parameter nr-ReportDL-PRS-MeasBasedOnSingleOrMultiHopRx to NR-DL-AoD-SignalMeasurementInformation for the measurement reporting for DL-AoD positioning based on DL-PRS Rx hopping.
3	Conclusion
Observation 1. LMF should be enabled to optionally indicate to a UE to perform legacy measurements according to RAN1.
Proposal1: For NR-DL-PRS-MeasurementTimeWindowsConfig, add an indicator in LPP to indicate whether the indicated time window(s) can be used to perform legacy measurements or only carrier phase measurements.
Proposal2a: dl-PRS-ID in NR-AggregatedDL-PRS-ResourceSetID-Element is optionally provided. 
Proposal2b: Clarify in the field description of the aggregated resource list that the field dl-PRS-ID is optional present in the main measurement while absent in the additional measurement.
Proposal 3: Add DL-PRS resource ID to AggregatedDL-PRS-ResourceSetID-Element so that at least one DL-PRS resource ID can be reported for the aggregated measurements.
Proposal 4: It is proposed to add the parameter nr-ReportDL-PRS-MeasBasedOnSingleOrMultiHopRx to NR-DL-AoD-SignalMeasurementInformation for the measurement reporting for DL-AoD positioning based on DL-PRS Rx hopping.
4	Reference
1. R1-2312697, Consolidated Rel-18 Higher Layer Parameter List
1. R2-2400031, Questions on RAN1 parameter list
1. R1-2403636, R2-2401644, Reply LS on questions on RAN1 parameter list
1. R1-2403728, LS on PRS resource ID for bandwidth aggregation
Annex A. TP for Time Measurement Window
====================================CHANGE BEGIN====================================
[bookmark: _Toc163032610]–	NR-DL-PRS-MeasurementTimeWindowsConfig
The IE NR-DL-PRS-MeasurementTimeWindowsConfig provides a set of indicated time window(s) which is configured for the target device to perform measurements on indicated DL-PRS Resource Set(s) occurring within indicated time window(s).
-- ASN1START

NR-DL-PRS-MeasurementTimeWindowsConfig-r18 ::=
									SEQUENCE (SIZE(1..2)) OF
										NR-DL-PRS-MeasurementTimeWindowsConfigElement-r18

NR-DL-PRS-MeasurementTimeWindowsConfigElement-r18 ::= SEQUENCE {
	nr-StartSFN-TimeWindow-r18		INTEGER (0..1023),
	nr-PeriodicityAndSlotOffsetTimeWindow-r18
									NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset-r16
																			OPTIONAL, -- Need ON
	nr-SymbolOffsetTimeWindow-r18	INTEGER (0..13)							OPTIONAL, -- Need ON
	nr-DurationTimeWindow-r18		ENUMERATED { n1, n2, n4, n6, n8, n12, n16, ... },
	nr-SelectedDL-PRS-FrequencyLayerIndex-r18	INTEGER (0..nrMaxFreqLayers-1-r16),
	nr-SelectedDL-PRS-IndexListPerFreq-r18
									SEQUENCE (SIZE (1..nrMaxTRPsPerFreq-r16)) OF
										NR-SelectedDL-PRS-IndexPerTRP-r18	OPTIONAL, --Need OP
	nr-Measurements-Indicator-r18       ENUMERATED {true}					OPTIONAL, -- Need ON
	...
}

NR-SelectedDL-PRS-IndexPerTRP-r18 ::= SEQUENCE {
	nr-SelectedTRP-Index-r18				INTEGER (0..nrMaxTRPsPerFreq-1-r16),
	dl-SelectedPRS-ResourceSetIndexList-r18	SEQUENCE (SIZE (1..nrMaxSetsPerTrpPerFreqLayer-r16)) OF
						INTEGER (0..nrMaxSetsPerTrpPerFreqLayer-1-r16)		OPTIONAL, --Need OP
	...
}

-- ASN1STOP

	NR-DL-PRS-MeasurementTimeWindowsConfig field descriptions

	nr-StartSFN-TimeWindow
This field specifies the start of the time window in system frame number.

	nr-PeriodicityAndSlotOffsetTimeWindow
This field specifies the periodicity of the time window in slots configured per DL-PRS Resource Set and the slot offset with respect to the SFN in IE nr-StartSFN-TimeWindow slot #0 for the TRP where the DL-PRS Resource Set is configured.

	nr-SymbolOffsetTimeWindow
This field specifies the symbol offset with respect to the slot offset in nr-PeriodicityAndSlotOffsetTimeWindow.

	nr-DurationTimeWindow
This field specifies the desired duration of a time window for the indicated DL-PRS Resource Set in unit of slots. Enumerated value 'n1' corresponds to 1 slot, n2 to 2 slots, n4 to 4 slots and so on.

	nr-SelectedDL-PRS-FrequencyLayerIndex
This field indicates the frequency layer provided in IE NR-DL-PRS-AssistanceData. Value 0 corresponds to the first frequency layer provided in nr-DL-PRS-AssistanceDataList in IE NR-DL-PRS-AssistanceData, value 1 to the second frequency layer in nr-DL-PRS-AssistanceDataList, and so on.

	nr-SelectedDL-PRS-IndexListPerFreq
This field provides the list of addressed TRPs of the selected frequency layer. If this field is absent, all DL-PRS Resources of all TRPs of the indicated frequency layer are addressed. The number of the indicated DL-PRS Resource Set(s) for all the selected TRPs in this list is the same.

	nr-Measurements-Indicator
This field indicates the measurements which should be performed within the indicated time window. If this field is present, the indicated time window is only used to obtain carrier phase measurements. Otherwise, the indicated time window is used to obtain carrier phase measurements and other measurements for DL-TDOA, Multi-RTT or DL-AoD.

	nr-SelectedTRP-Index
This field indicates the addressed TRP of the selected frequency layer. Value 0 corresponds to the first entry in nr-DL-PRS-AssistanceDataPerFreq provided in IE NR-DL-PRS-AssistanceData, value 1 corresponds to the second entry in nr-DL-PRS-AssistanceDataPerFreq, and so on.

	dl-SelectedPRS-ResourceSetIndexList
This field provides the list of addressed DL-PRS Resource Sets of the selected TRPs of the selected frequency layer. If this field is absent, all DL-PRS Resource Sets and Resources of the indicated TRP are addressed.



===================================CHANGE END =====================================















Annex B. TP for PRS Rx Hopping for DL-AoD
====================================CHANGE BEGIN====================================
[bookmark: _Toc37681215][bookmark: _Toc46486788][bookmark: _Toc52547133][bookmark: _Toc52547663][bookmark: _Toc52548193][bookmark: _Toc52548723][bookmark: _Toc163033032]6.5.11.4	NR DL-AoD Location Information Elements
–	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 {
	dl-PRS-ID-r16					INTEGER (0..255),
	nr-PhysCellID-r16				NR-PhysCellID-r16						OPTIONAL,
	nr-CellGlobalID-r16				NCGI-r15								OPTIONAL,
	nr-ARFCN-r16					ARFCN-ValueNR-r15						OPTIONAL,
	nr-DL-PRS-ResourceID-r16		NR-DL-PRS-ResourceID-r16				OPTIONAL,
	nr-DL-PRS-ResourceSetID-r16		NR-DL-PRS-ResourceSetID-r16				OPTIONAL,
	nr-TimeStamp-r16				NR-TimeStamp-r16,
	nr-DL-PRS-RSRP-Result-r16		INTEGER (0..126),
	nr-DL-PRS-RxBeamIndex-r16		INTEGER (1..8)							OPTIONAL,
	nr-DL-AoD-AdditionalMeasurements-r16
									NR-DL-AoD-AdditionalMeasurements-r16	OPTIONAL,
	...,
	[[
	nr-DL-PRS-FirstPathRSRP-Result-r17
									INTEGER (0..126)						OPTIONAL,
	nr-los-nlos-Indicator-r17		CHOICE {
			perTRP-r17					LOS-NLOS-Indicator-r17,
			perResource-r17				LOS-NLOS-Indicator-r17
	}																		OPTIONAL,
	nr-DL-AoD-AdditionalMeasurementsExt-r17
									NR-DL-AoD-AdditionalMeasurementsExt-r17	OPTIONAL
	]], 	
	[[
	nr-ReportDL-PRS-MeasBasedOnSingleOrMultiHopRx-r18
										ENUMERATED { singleHop, multipleHop }		OPTIONAL,
	]]

}

NR-DL-AoD-AdditionalMeasurements-r16 ::= SEQUENCE (SIZE (1..7)) OF
													NR-DL-AoD-AdditionalMeasurementElement-r16

NR-DL-AoD-AdditionalMeasurementsExt-r17 ::= SEQUENCE (SIZE (1..maxAddMeasAoD-r17)) OF
													NR-DL-AoD-AdditionalMeasurementElement-r17

NR-DL-AoD-AdditionalMeasurementElement-r16 ::= SEQUENCE {
	nr-DL-PRS-ResourceID-r16		NR-DL-PRS-ResourceID-r16				OPTIONAL,
	nr-DL-PRS-ResourceSetID-r16		NR-DL-PRS-ResourceSetID-r16				OPTIONAL,
	nr-TimeStamp-r16				NR-TimeStamp-r16,
	nr-DL-PRS-RSRP-ResultDiff-r16	INTEGER (0..30),
	nr-DL-PRS-RxBeamIndex-r16		INTEGER (1..8)							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

	rsrp
	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

	dl-PRS-ID
This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resource ID to uniquely identify a DL-PRS Resource. This ID can be associated with multiple DL-PRS Resource Sets associated with a single TRP.
Each TRP should only be associated with one such ID.

	nr-PhysCellID
This field specifies the physical cell identity of the associated TRP, as defined in TS 38.331 [35].

	nr-CellGlobalID
This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated TRP, as defined in TS 38.331 [35].

	nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-PhysCellID.

	nr-TimeStamp
This field specifies the time instance at which the measurement is performed.

	nr-DL-PRS-RSRP-Result
This field specifies the NR DL-PRS reference signal received power (DL-PRS RSRP) measurement, as defined in TS 38.215 [36]. The mapping of the measured quantity is defined as in TS 38.133 [46].

	nr-DL-PRS-RxBeamIndex
This field provides an index of the target device receive beam used for DL-PRS measurements associated with a single TRP in nr-DL-AoD-MeasList-r16 when additional DL-PRS measurements are also included in either nr-DL-AoD-AdditionalMeasurements-r16 or nr-DL-AoD-AdditionalMeasurementsExt-r17. If the value of the receive beam index for two or more DL-PRS measurements is the same, it indicates that the target device receive beam for the two or more DL-PRS measurements associated with a TRP were made with the same RX beam. The field is mandatory present if at least two DL-PRS RSRP measurements and/or DL-PRS RSRPP measurements from the same DL-PRS Resource Set associated with a TRP have been made with the same RX beam by the target device; otherwise it is not present.

	nr-DL-AoD-AdditionalMeasurements
This field specifies a list of additional DL-PRS RSRP measurements of different DL-PRS resources for the same TRP. If this field is present, the field nr-DL-AoD-AdditionalMeasurementsExt should not be present.

	nr-DL-PRS-FirstPathRSRP-Result
This field specifies the NR DL-PRS reference signal received path power (DL-PRS RSRPP) of the first detected path in time, as defined in TS 38.215 [36]. The mapping of the measured quantity is defined as in TS 38.133 [46].

	nr-los-nlos-Indicator
This field specifies the target device's best estimate of the LOS or NLOS of the RSRP or RSRPP of first path measurement for the TRP or resource.
NOTE:	If the requested type or granularity in nr-los-nlos-IndicatorRequest is not possible, the target device may provide a different type and granularity for the estimated LOS-NLOS-Indicator.

	nr-DL-AoD-AdditionalMeasurementsExt
This field specifies a list of additional DL-PRS RSRP and/or DL-PRS RSRPP measurements of different DL-PRS resources for the same TRP. If this field is present, the field nr-DL-AoD-AdditionalMeasurements should not be present.

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

	nr-DL-PRS-RSRP-ResultDiff
This field provides the additional DL-PRS RSRP measurement result relative to nr-DL-PRS-RSRP-Result. The DL-PRS RSRP value of this measurement is obtained by adding the value of this field to the value of the nr-DL-PRS-RSRP-Result field. The mapping of the field is defined in TS 38.133 [46].

	nr-DL-PRS-FirstPathRSRP-ResultDiff
This field specifies the additional NR DL-PRS reference signal received path power (DL-PRS RSRPP) of the first detected path in time relative to nr-DL-PRS-FirstPathRSRP-Result. The DL-PRS RSRPP of first path value of this measurement is obtained by adding the value of this field to the value of the nr-DL-PRS-FirstPathRSRP-Result field. The mapping of the field is defined in TS 38.133 [46].

	nr-los-nlos-IndicatorPerResource
This field specifies the target device's best estimate of the LOS or NLOS of the RSRP or RSRPP of first path measurement for the resource.
This field may only be present if the field nr-LOS-NLOS-Indicator choice indicates perResource.


===================================CHANGE END =====================================
































Annex C. TP for BWA Measurement Reporting
====================================CHANGE BEGIN====================================
[bookmark: _Toc163032605][bookmark: _Toc12618281][bookmark: _Toc37681195][bookmark: _Toc46486767][bookmark: _Toc52547112][bookmark: _Toc52547642][bookmark: _Toc52548172][bookmark: _Toc52548702][bookmark: _Toc163033010]–	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 {
	dl-PRS-ID-r18					INTEGER (0..255) 			OPTIONAL,
	nr-DL-PRS-ResourceSetID-r18		NR-DL-PRS-ResourceSetID-r16,
	nr-DL-PRS-ResourceID-r18		NR-DL-PRS-ResourceID-r16    OPTIONAL,
	...
}

-- ASN1STOP

====================================TEXT SKIPPED ====================================
6.5.10.4	NR DL-TDOA Location Information Elements
–	NR-DL-TDOA-SignalMeasurementInformation
The IE NR-DL-TDOA-SignalMeasurementInformation is used by the target device to provide NR DL-TDOA measurements to the location server.
NOTE 1:	The dl-PRS-ReferenceInfo defines the "RSTD reference" TRP. The nr-RSTD's and nr-RSTD-ResultDiff's in nr-DL-TDOA-MeasList are provided relative to the "RSTD reference" TRP.
NOTE 2:	The "RSTD reference" TRP may or may not be the same as the "assistance data reference" TRP provided by nr-DL-PRS-ReferenceInfo in IE NR-DL-PRS-AssistanceData.
NOTE 3:	The target device includes a value of zero for the nr-RSTD and nr-RSTD-ResultDiff of the "RSTD reference" TRP in nr-DL-TDOA-MeasList.
-- ASN1START

NR-DL-TDOA-SignalMeasurementInformation-r16 ::= SEQUENCE {
	dl-PRS-ReferenceInfo-r16		DL-PRS-ID-Info-r16,
	nr-DL-TDOA-MeasList-r16			NR-DL-TDOA-MeasList-r16,
	...,
	[[
	nr-UE-RxTEG-TimingErrorMargin-r17	TEG-TimingErrorMargin-r17		OPTIONAL	-- Cond UERxTEG
	]]
}

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

NR-DL-TDOA-MeasElement-r16 ::= SEQUENCE {
	dl-PRS-ID-r16					INTEGER (0..255),
	nr-PhysCellID-r16				NR-PhysCellID-r16								OPTIONAL,
	nr-CellGlobalID-r16				NCGI-r15										OPTIONAL,
	nr-ARFCN-r16					ARFCN-ValueNR-r15								OPTIONAL,
	nr-DL-PRS-ResourceID-r16		NR-DL-PRS-ResourceID-r16						OPTIONAL,
	nr-DL-PRS-ResourceSetID-r16		NR-DL-PRS-ResourceSetID-r16						OPTIONAL,
	nr-TimeStamp-r16				NR-TimeStamp-r16,
	nr-RSTD-r16						CHOICE {
			k0-r16						INTEGER (0..1970049),
			k1-r16						INTEGER (0..985025),
			k2-r16						INTEGER (0..492513),
			k3-r16						INTEGER (0..246257),
			k4-r16						INTEGER (0..123129),
			k5-r16						INTEGER (0..61565),
			...,
			kMinus6-r18					INTEGER (0..126083073),
			kMinus5-r18					INTEGER (0..63041537),
			kMinus4-r18					INTEGER (0..31520769),
			kMinus3-r18					INTEGER (0..15760385),
			kMinus2-r18					INTEGER (0..7880193),
			kMinus1-r18					INTEGER (0..3940097)
	},
	nr-AdditionalPathList-r16		NR-AdditionalPathList-r16						OPTIONAL,
	nr-TimingQuality-r16			NR-TimingQuality-r16,
	nr-DL-PRS-RSRP-Result-r16		INTEGER (0..126)								OPTIONAL,
	nr-DL-TDOA-AdditionalMeasurements-r16
									NR-DL-TDOA-AdditionalMeasurements-r16			OPTIONAL,
	...,
	[[
	nr-UE-Rx-TEG-ID-r17					INTEGER (0..maxNumOfRxTEGs-1-r17)			OPTIONAL,
	nr-DL-PRS-FirstPathRSRP-Result-r17	INTEGER (0..126)							OPTIONAL,
	nr-los-nlos-Indicator-r17			CHOICE {
			perTRP-r17						LOS-NLOS-Indicator-r17,
			perResource-r17					LOS-NLOS-Indicator-r17
	}																				OPTIONAL,
	nr-AdditionalPathListExt-r17		NR-AdditionalPathListExt-r17				OPTIONAL,
	nr-DL-TDOA-AdditionalMeasurementsExt-r17
										NR-DL-TDOA-AdditionalMeasurementsExt-r17	OPTIONAL
	]],
	[[
	nr-RSTD-BasedOnAggregatedResources-r18		ENUMERATED {true}					OPTIONAL,
	nr-AggregatedDL-PRS-ResourceSetID-List-r18	SEQUENCE (SIZE (2.. 3)) OF
								NR-AggregatedDL-PRS-ResourceSetID-Element-r18		OPTIONAL,
	nr-RSCPD-r18								INTEGER (0..61565)					OPTIONAL,
	nr-PhaseQuality-r18							NR-PhaseQuality-r18					OPTIONAL,
	nr-RSCPD-AddMeasurementSamples-r18		SEQUENCE (SIZE (1..nrNumOfSamples-1-r18 )) OF
						NR-RSCPD-AdditionalMeasurementSamplesElement-r18		OPTIONAL,
	nr-ReportDL-PRS-MeasBasedOnSingleOrMultiHopRx-r18
											ENUMERATED { singleHop, multipleHop }	OPTIONAL
	]]
}

NR-DL-TDOA-AdditionalMeasurements-r16 ::= SEQUENCE (SIZE (1..3)) OF
													NR-DL-TDOA-AdditionalMeasurementElement-r16

NR-DL-TDOA-AdditionalMeasurementsExt-r17 ::= SEQUENCE (SIZE (1..maxAddMeasTDOA-r17)) OF
													NR-DL-TDOA-AdditionalMeasurementElement-r16

NR-DL-TDOA-AdditionalMeasurementElement-r16 ::= SEQUENCE {
	nr-DL-PRS-ResourceID-r16		NR-DL-PRS-ResourceID-r16						OPTIONAL,
	nr-DL-PRS-ResourceSetID-r16		NR-DL-PRS-ResourceSetID-r16						OPTIONAL,
	nr-TimeStamp-r16				NR-TimeStamp-r16,
	nr-RSTD-ResultDiff-r16			CHOICE {
			k0-r16						INTEGER (0..8191),
			k1-r16						INTEGER (0..4095),
			k2-r16						INTEGER (0..2047),
			k3-r16						INTEGER (0..1023),
			k4-r16						INTEGER (0..511),
			k5-r16						INTEGER (0..255),
			...,
			kMinus6-r18					INTEGER (0..524224),
			kMinus5-r18					INTEGER (0..262112),
			kMinus4-r18					INTEGER (0..131056),
			kMinus3-r18					INTEGER (0..65528),
			kMinus2-r18					INTEGER (0..32764),
			kMinus1-r18					INTEGER (0..16382)
	},
	nr-TimingQuality-r16			NR-TimingQuality-r16,
	nr-DL-PRS-RSRP-ResultDiff-r16	INTEGER (0..61)									OPTIONAL,
	nr-AdditionalPathList-r16		NR-AdditionalPathList-r16						OPTIONAL,
	...,
	[[
	nr-UE-Rx-TEG-ID-r17				INTEGER (0..maxNumOfRxTEGs-1-r17)				OPTIONAL,
	nr-DL-PRS-FirstPathRSRP-ResultDiff-r17
									INTEGER (0..61)									OPTIONAL,
	nr-los-nlos-IndicatorPerResource-r17
									LOS-NLOS-Indicator-r17							OPTIONAL,
	nr-AdditionalPathListExt-r17	NR-AdditionalPathListExt-r17					OPTIONAL
	]],
	[[
	nr-RSTD-BasedOnAggregatedResources-r18		ENUMERATED {true}					OPTIONAL,
	nr-AggregatedDL-PRS-ResourceSetID-List-r18	SEQUENCE (SIZE (2.. 3)) OF
								NR-AggregatedDL-PRS-ResourceSetID-Element-r18		OPTIONAL,
	nr-RSCPD-r18								INTEGER (0..3599)					OPTIONAL,
	nr-PhaseQuality-r18							NR-PhaseQuality-r18					OPTIONAL,
	nr-RSCPD-AdditionalMeasurementsAddSamples-r18	
												SEQUENCE (SIZE (1..nrNumOfSamples-1-r18 )) OF
								NR-RSCPD-AdditionalMeasurementSamplesElement-r18		OPTIONAL,
	nr-ReportDL-PRS-MeasBasedOnSingleOrMultiHopRx-r18
								ENUMERATED { singleHop, multipleHop }				OPTIONAL
	]]
}

NR-RSCPD-AdditionalMeasurementSamplesElement-r18 ::= SEQUENCE {
	nr-RSCPD-r18						INTEGER (0..3599)							OPTIONAL,
	nr-PhaseQuality-r18					NR-PhaseQuality-r18							OPTIONAL,
	nr-TimeStamp-r18					NR-TimeStamp-r16							OPTIONAL,
	...
}

-- ASN1STOP

	Conditional presence
	Explanation

	UERxTEG
	The field is optionally present, need OP, if the field nr-UE-Rx-TEG-ID is present; otherwise it is not present.



	NR-DL-TDOA-SignalMeasurementInformation field descriptions

	nr-UE-RxTEG-TimingErrorMargin
This field specifies the UE Rx TEG timing error margin value for all the UE Rx TEGs within one NR-DL-TDOA-SignalMeasurementInformation. If the nr-UE-Rx-TEG-ID is present and this field is absent, the receiver should consider the UE Rx TEG timing error margin value to be the maximum applicable value as defined in TS 38.133 [46].

	dl-PRS-ID
This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resources ID to uniquely identify a DL-PRS Resource. This ID can be associated with multiple DL-PRS Resource Sets associated with a single TRP.
Each TRP should only be associated with one such ID.

	nr-PhysCellID
This field specifies the physical cell identity of the associated TRP, as defined in TS 38.331 [35].

	nr-CellGlobalID
This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated TRP, as defined in TS 38.331 [35].

	nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-PhysCellID.

	nr-TimeStamp
This field specifies the time instance at which the TOA, RSCP (if included) and DL PRS-RSRP/RSRPP (if included) measurement is performed. The nr-SFN, nr-Slot and nr-Symbol (if included) in IE NR-TimeStamp correspond to the TRP provided in dl-PRS-ReferenceInfo as specified in TS 38.214 [45]. Note, the TOA measurement refers to the TOA of this neighbour TRP or the reference TRP, as applicable, used to determine the nr-RSTD or nr-RSTD-ResultDiff.

	nr-RSTD
This field specifies the relative timing difference between this neighbour TRP and the DL-PRS reference TRP, as defined in TS 38.215 [36].  Mapping of the measured quantity is defined as in TS 38.133 [46].

	nr-AdditionalPathList
This field specifies one or more additional detected path timing values for the TRP or resource, relative to the path timing used for determining the nr-RSTD value. If this field was requested but is not included, it means the UE did not detect any additional path timing values. If this field is present, the field nr-AdditionalPathListExt shall be absent.

	nr-TimingQuality
This field specifies the target device′s best estimate of the quality of the TOA measurement. Note, the TOA measurement refers to the TOA of this neighbour TRP or the reference TRP, as applicable, used to determine the nr-RSTD or nr-RSTD-ResultDiff.

	nr-DL-PRS-RSRP-Result
This field specifies the NR DL-PRS reference signal received power (DL PRS-RSRP) measurement, as defined in TS 38.215 [36]. The mapping of the quantity is defined as in TS 38.133 [46].

	nr-DL-TDOA-AdditionalMeasurements
This field provides up to 3 additional RSTD measurements per pair of TRPs, with each measurement between a different pair of DL-PRS Resources or DL-PRS Resource Sets of the DL-PRS for those TRPs [45].
If this field is present, the field nr-DL-TDOA-AdditionalMeasurementsExt shall be absent.

	nr-UE-Rx-TEG-ID
This field provides the ID of the UE Rx TEG associated with the TOA measurement. Note, the TOA measurement refers to the TOA of this neighbour TRP or the reference TRP, as applicable, used to determine the nr-RSTD or nr-RSTD-ResultDiff. When different UE Rx TEGs for RSTD measurements are requested, the maximum number of reported RSTD measurements associated with different DL-PRS Resources per UE Rx TEG per target TRP is 4.

	nr-DL-PRS-FirstPathRSRP-Result
This field specifies the NR DL-PRS reference signal received path power (DL PRS-RSRPP) of the first detected path in time, as defined in TS 38.215 [36]. The mapping of the measured quantity is defined as in TS 38.133 [46].

	nr-los-nlos-Indicator
This field specifies the target device's best estimate of the LOS or NLOS of the TOA measurement for the TRP or resource. Note, the TOA measurement refers to the TOA of this neighbour TRP or the reference TRP, as applicable, used to determine the nr-RSTD or nr-RSTD-ResultDiff.
This field also applies to specify the target device's best estimate of the LOS or NLOS of the RSCP measurement for the TRP or resource. Note, the RSCP measurement refers to the RSCP of this neighbour TRP or the reference TRP, as applicable, used to determine the nr-RSCPD.
NOTE:	If the requested type or granularity in nr-los-nlos-IndicatorRequest is not possible, the target device may provide a different type and granularity for the estimated LOS-NLOS-Indicator.

	nr-AdditionalPathListExt
This field provides up to 8 additional detected path timing values for the TRP or resource, relative to the path timing used for determining the nr-RSTD value. If this field was requested but is not included, it means the UE did not detect any additional path timing values. If this field is present, the field nr-AdditionalPathList shall be absent.

	nr-DL-TDOA-AdditionalMeasurementsExt
This field, in addition to the measurements provided in NR-DL-TDOA-MeasElement, provides TOA measurements of up to 4 DL-PRS Resources of a TRP with different UE Rx TEGs. For a certain DL-PRS Resource, there can be up to 8 TOA measurement results with respect to different Rx TEGs.
If this field is present, the field nr-DL-TDOA-AdditionalMeasurements shall be absent.

	nr-RSTD-BasedOnAggregatedResources
This field indicates whether the measurement is based on aggregation across PFLs for DL-TDOA.

	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-RSTD-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.
If the field is included in NR-DL-TDOA-MeasElement, the DL-PRS-ID is optional present for at least one entry NR-AggregatedDL-PRS-ResourceSetID-Element of the list. Otherwise, if the field is included in NR-DL-TDOA-AdditionalMeasurementElement, the field dl-PRS-ID is absent for each entry NR-AggregatedDL-PRS-ResourceSetID-Element of the list.

	nr-RSCPD
This field specifies the NR DL reference signal carrier phase difference measurement, as defined in TS 38.215 [36].  Mapping of the measured quantity is defined as in TS 38.133 [46]. This neighbour TRP measurement is made using DL-PRS Resources from the same PFL as the reference TRP measurement.

	nr-PhaseQuality
This field specifies the target device′s best estimate of the quality of the RSCPD measurement.

	nr-RSCPD-AddMeasurementSamples
This field, in addition to the nr-RSCPD measurements provided in NR-DL-TDOA-MeasElement, provides up to 3 RSCPD measurements samples associated with the nr-RSTD in NR-DL-TDOA-MeasElement. 

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

	nr-RSTD-ResultDiff
This field provides the additional DL RSTD measurement result relative to nr-RSTD. The RSTD value of this measurement is obtained by adding the value of this field to the value of the nr-RSTD field. The mapping of the field is defined in TS 38.133 [46].

	nr-DL-PRS-RSRP-ResultDiff
This field provides the additional DL-PRS RSRP measurement result relative to nr-DL-PRS-RSRP-Result. The DL-PRS RSRP value of this measurement is obtained by adding the value of this field to the value of the nr-DL-PRS-RSRP-Result field. The mapping of the field is defined in TS 38.133 [46].

	nr-DL-PRS-FirstPathRSRP-ResultDiff
This field specifies the additional NR DL-PRS reference signal received path power (DL PRS-RSRPP) of the first detected path in time relative to nr-DL-PRS-FirstPathRSRP-Result. The DL-PRS RSRPP of first path value of this measurement is obtained by adding the value of this field to the value of the nr-DL-PRS-FirstPathRSRP-Result field. The mapping of the field is defined in TS 38.133 [46].

	nr-los-nlos-IndicatorPerResource
This field specifies the target device's best estimate of the LOS or NLOS of the TOA measurement for the resource. Note, the TOA measurement refers to the TOA of this neighbour TRP or the reference TRP, as applicable, used to determine the nr-RSTD or nr-RSTD-ResultDiff.
This field may only be present if the field nr-LOS-NLOS-Indicator choice indicates perResource.

	nr-RSCPD-AdditionalMeasurementsAddSamples
This field, in addition to the nr-RSCPD measurement provided in NR-DL-TDOA-AdditionalMeasurementElement, provides up to 3 RSCPD measurement samples associated with the RSTD measurement in NR-DL-TDOA-AdditionalMeasurementElement.
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–	NR-Multi-RTT-SignalMeasurementInformation
The IE NR-Multi-RTT-SignalMeasurementInformation is used by the target device to provide NR Multi-RTT measurements to the location server.
-- ASN1START

NR-Multi-RTT-SignalMeasurementInformation-r16 ::= SEQUENCE {
	nr-Multi-RTT-MeasList-r16		NR-Multi-RTT-MeasList-r16,
	nr-NTA-Offset-r16				ENUMERATED { nTA1, nTA2, nTA3, nTA4, ... }		OPTIONAL,
	...,
	[[
	nr-SRS-TxTEG-Set-r17			SEQUENCE (SIZE(1..maxTxTEG-Sets-r17)) OF
										NR-SRS-TxTEG-Element-r17					OPTIONAL
																			 -- Cond Case2-3
	]],
	[[
	nr-UE-RxTEG-TimingErrorMargin-r17	TEG-TimingErrorMargin-r17		OPTIONAL,-- Cond TEGCase3
	nr-UE-TxTEG-TimingErrorMargin-r17	TEG-TimingErrorMargin-r17		OPTIONAL,-- Cond TEGCase2-3
	nr-UE-RxTxTEG-TimingErrorMargin-r17	RxTxTEG-TimingErrorMargin-r17	OPTIONAL -- Cond TEGCase1-2
	]]
}

NR-Multi-RTT-MeasList-r16 ::= SEQUENCE (SIZE(1..nrMaxTRPs-r16)) OF NR-Multi-RTT-MeasElement-r16

NR-Multi-RTT-MeasElement-r16 ::= SEQUENCE {
	dl-PRS-ID-r16					INTEGER (0..255),
	nr-PhysCellID-r16				NR-PhysCellID-r16								OPTIONAL,
	nr-CellGlobalID-r16				NCGI-r15										OPTIONAL,
	nr-ARFCN-r16					ARFCN-ValueNR-r15								OPTIONAL,
	nr-DL-PRS-ResourceID-r16		NR-DL-PRS-ResourceID-r16						OPTIONAL,
	nr-DL-PRS-ResourceSetID-r16		NR-DL-PRS-ResourceSetID-r16						OPTIONAL,
	nr-UE-RxTxTimeDiff-r16			CHOICE {
			k0-r16						INTEGER (0..1970049),
			k1-r16						INTEGER (0..985025),
			k2-r16						INTEGER (0..492513),
			k3-r16						INTEGER (0..246257),
			k4-r16						INTEGER (0..123129),
			k5-r16						INTEGER (0..61565),
			...,
			kMinus6-r18					INTEGER (0..126083073),
			kMinus5-r18					INTEGER (0..63041537),
			kMinus4-r18					INTEGER (0..31520769),
			kMinus3-r18					INTEGER (0..15760385),
			kMinus2-r18					INTEGER (0..7880193),
			kMinus1-r18					INTEGER (0..3940097)
	},
	nr-AdditionalPathList-r16		NR-AdditionalPathList-r16						OPTIONAL,
	nr-TimeStamp-r16				NR-TimeStamp-r16,
	nr-TimingQuality-r16			NR-TimingQuality-r16,
	nr-DL-PRS-RSRP-Result-r16		INTEGER (0..126)								OPTIONAL,
	nr-Multi-RTT-AdditionalMeasurements-r16
									NR-Multi-RTT-AdditionalMeasurements-r16			OPTIONAL,
	...,
	[[
	nr-UE-RxTx-TEG-Info-r17				NR-UE-RxTx-TEG-Info-r17						OPTIONAL,
	nr-DL-PRS-FirstPathRSRP-Result-r17	INTEGER (0..126)							OPTIONAL,
	nr-los-nlos-Indicator-r17			CHOICE {
				perTRP-r17					LOS-NLOS-Indicator-r17,
				perResource-r17				LOS-NLOS-Indicator-r17
	}																				OPTIONAL,
	nr-AdditionalPathListExt-r17		NR-AdditionalPathListExt-r17				OPTIONAL,
	nr-Multi-RTT-AdditionalMeasurementsExt-r17
										NR-Multi-RTT-AdditionalMeasurementsExt-r17	OPTIONAL
	]],
	[[
	nr-UE-RxTxTimeDiffBasedOnAggregatedResources-r18	ENUMERATED {true}			OPTIONAL,
	nr-AggregatedDL-PRS-ResourceSetID-List-r18	SEQUENCE (SIZE (2..3)) OF
								NR-AggregatedDL-PRS-ResourceSetID-Element-r18		OPTIONAL,
	nr-RSCP-r18											INTEGER (0..3599)			OPTIONAL,
	nr-PhaseQuality-r18									NR-PhaseQuality-r18			OPTIONAL,
	nr-RSCP-AddSampleMeasurements-r18			
				SEQUENCE (SIZE (1..nrNumOfSamples-1-r18 )) OF NR-RSCP-AdditionalMeasurements-r18
																					OPTIONAL,
	nr-ReportDL-PRS-MeasBasedOnSingleOrMultiHopRx-r18
										ENUMERATED { singleHop, multipleHop }		OPTIONAL,
	nr-NTN-UE-RxTxMeasurements-r18		NR-NTN-UE-RxTxMeasurements-r18				OPTIONAL
	]]
}

NR-Multi-RTT-AdditionalMeasurements-r16 ::= SEQUENCE (SIZE (1..3)) OF
									NR-Multi-RTT-AdditionalMeasurementElement-r16

NR-Multi-RTT-AdditionalMeasurementsExt-r17 ::= SEQUENCE (SIZE (1..maxAddMeasRTT-r17)) OF
									NR-Multi-RTT-AdditionalMeasurementElement-r16

NR-Multi-RTT-AdditionalMeasurementElement-r16 ::= SEQUENCE {
	nr-DL-PRS-ResourceID-r16			NR-DL-PRS-ResourceID-r16					OPTIONAL,
	nr-DL-PRS-ResourceSetID-r16			NR-DL-PRS-ResourceSetID-r16					OPTIONAL,
	nr-DL-PRS-RSRP-ResultDiff-r16		INTEGER (0..61)								OPTIONAL,
	nr-UE-RxTxTimeDiffAdditional-r16	CHOICE {
			k0-r16							INTEGER (0..8191),
			k1-r16							INTEGER (0..4095),
			k2-r16							INTEGER (0..2047),
			k3-r16							INTEGER (0..1023),
			k4-r16							INTEGER (0..511),
			k5-r16							INTEGER (0..255),
			...,
			kMinus6-r18						INTEGER (0..524224),
			kMinus5-r18						INTEGER (0..262112),
			kMinus4-r18						INTEGER (0..131056),
			kMinus3-r18						INTEGER (0..65528),
			kMinus2-r18						INTEGER (0..32764),
			kMinus1-r18						INTEGER (0..16382)
	},
	nr-TimingQuality-r16				NR-TimingQuality-r16,
	nr-AdditionalPathList-r16			NR-AdditionalPathList-r16					OPTIONAL,
	nr-TimeStamp-r16					NR-TimeStamp-r16,
	...,
	[[
	nr-UE-RxTx-TEG-Info-r17					NR-UE-RxTx-TEG-Info-r17			OPTIONAL,
	nr-DL-PRS-FirstPathRSRP-ResultDiff-r17	INTEGER (0..61)					OPTIONAL,
	nr-los-nlos-IndicatorPerResource-r17	LOS-NLOS-Indicator-r17			OPTIONAL,
	nr-AdditionalPathListExt-r17			NR-AdditionalPathListExt-r17	OPTIONAL
	]],
	[[
	nr-UE-RxTxTimeDiffBasedOnAggregatedResources-r18	ENUMERATED {true}			OPTIONAL,
	nr-AggregatedDL-PRS-ResourceSetID-List-r18	SEQUENCE (SIZE (2..3)) OF
								NR-AggregatedDL-PRS-ResourceSetID-Element-r18		OPTIONAL,
	nr-RSCP-r18											INTEGER (0..3599)			OPTIONAL,
	nr-PhaseQuality-r18									NR-PhaseQuality-r18			OPTIONAL,
	nr-RSCP-AdditionalMeasurementsAddSample-r18
				SEQUENCE (SIZE (1..nrNumOfSamples-1-r18 )) OF NR-RSCP-AdditionalMeasurements-r18
																					OPTIONAL,
	nr-ReportDL-PRS-MeasBasedOnSingleOrMultiHopRx-r18
										ENUMERATED { singleHop, multipleHop }		OPTIONAL,
	nr-NTN-UE-RxTxMeasurements-r18		NR-NTN-UE-RxTxMeasurements-r18				OPTIONAL
	]]
}

NR-SRS-TxTEG-Element-r17 ::= SEQUENCE {
	nr-TimeStamp-r17			NR-TimeStamp-r16							OPTIONAL,	-- Need OP
	nr-UE-Tx-TEG-ID-r17			INTEGER (0..maxNumOfTxTEGs-1-r17),
	carrierFreq-r17				SEQUENCE {
										absoluteFrequencyPointA-r17		ARFCN-ValueNR-r15,
										offsetToPointA-r17				INTEGER (0..2199)
								}											OPTIONAL,
	srs-PosResourceList-r17		SEQUENCE (SIZE (1..maxNumOfSRS-PosResources-r17)) OF
											INTEGER (0..maxNumOfSRS-PosResources-1-r17),
	...
}

NR-UE-RxTx-TEG-Info-r17 ::= CHOICE {
	case1-r17				SEQUENCE {
									nr-UE-RxTx-TEG-ID-r17	INTEGER (0..maxNumOfRxTxTEGs-1-r17)
									},
	case2-r17				SEQUENCE {
									nr-UE-RxTx-TEG-ID-r17	INTEGER (0..maxNumOfRxTxTEGs-1-r17),
									nr-UE-Tx-TEG-Index-r17	INTEGER (1..maxTxTEG-Sets-r17)
									},
	case3-r17				SEQUENCE {
									nr-UE-Rx-TEG-ID-r17		INTEGER (0..maxNumOfRxTEGs-1-r17),
									nr-UE-Tx-TEG-Index-r17	INTEGER (1..maxTxTEG-Sets-r17)
									},
	...
}

NR-RSCP-AdditionalMeasurements-r18 ::= SEQUENCE {
	nr-RSCP-r18								INTEGER (0..3599)				OPTIONAL,
	nr-PhaseQuality-r18						NR-PhaseQuality-r18				OPTIONAL,
	nr-TimeStamp-r18						NR-TimeStamp-r16				OPTIONAL,
	...
}

NR-NTN-UE-RxTxMeasurements-r18 ::= SEQUENCE {
	nr-NTN-UE-RxTxTimeDiffSubframeOffset-r18	INTEGER (0..542),
	nr-NTN-DL-TimingDrift-r18					INTEGER (-265..265)
}

-- ASN1STOP

	Conditional presence
	Explanation

	Case2-3
	The field is mandatory present if the IE NR-UE-RxTx-TEG-Info is provided for choice's case2 and case3. Otherwise it is not present.

	TEGCase3
	The field is optionally present, need OP, if the IE NR-UE-RxTx-TEG-Info is provided for choice case3. Otherwise it is not present.

	TEGCase2-3
	The field is optionally present, need OP, if the IE NR-UE-RxTx-TEG-Info is provided for choice's case2 and case3. Otherwise it is not present.

	TEGCase1-2
	The field is optionally present, need OP, if the IE NR-UE-RxTx-TEG-Info is provided for choice's case1 and case2. Otherwise it is not present.



	NR-Multi-RTT-SignalMeasurementInformation field descriptions

	nr-NTA-Offset
This field provides the NTAoffset used by the target device as specified in TS 38.133 [46], Table 7.1.2-2. Enumerated values nTA1, nTA2, nTA3, and nTA4 correspond to NTAoffset of 25600 Tc, 0 Tc, 39936 Tc, and 13792 Tc, respectively.

	nr-SRS-TxTEG-Set
This field provides the SRS for Positioning Resources associated with a particular UE Tx TEG and comprises the following subfields:
-	nr-TimeStamp specifies the start time for which the NR-SRS-TxTEG-Element is valid. If this field is absent, the nr-TimeStamp of this instance of the NR-SRS-TxTEG-Element of the nr-SRS-TxTEG-Set is the same as the nr-TimeStamp of the previous instance of the NR-SRS-TxTEG-Element. If this field is also absent in the first NR-SRS-TxTEG-Element of the nr-SRS-TxTEG-Set, all NR-SRS-TxTEG-Element's provided are valid for the measurement period of the NR-Multi-RTT-SignalMeasurementInformation.
-	nr-UE-Tx-TEG-ID specifies the ID of this UE Tx TEG.
-	carrierFreq specifies the frequency of the SRS for positioning resources.
-	srs-PosResourceList specifies the SRS for Positioning Resources belonging to this UE Tx TEG.
For each UE Tx TEG, there may be up to 8 changes (different nr-TimeStamp) of the TEG-SRS association information provided in nr-SRS-TxTEG-Set, i.e., the maximum value for maxTxTEG-Sets is 64.

	nr-UE-RxTEG-TimingErrorMargin
This field specifies the UE Rx TEG timing error margin value for all the UE Rx TEGs within one NR-Multi-RTT-SignalMeasurementInformation. If the IE NR-UE-RxTx-TEG-Info is present with choice case3 and this field is absent, the receiver should consider the UE Rx TEG timing error margin value to be the maximum value available in IE TEG-TimingErrorMargin.

	nr-UE-TxTEG-TimingErrorMargin
This field specifies the UE Tx TEG timing error margin value for all the UE Tx TEGs within one NR-Multi-RTT-SignalMeasurementInformation. If the IE NR-UE-RxTx-TEG-Info is present with choice case2 or case3 and this field is absent, the receiver should consider the UE Tx TEG timing error margin value to be the maximum value available in IE TEG-TimingErrorMargin.

	nr-UE-RxTxTEG-TimingErrorMargin
This field specifies the UE RxTx TEG timing error margin value for all the UE RxTx TEGs within one NR-Multi-RTT-SignalMeasurementInformation. If the IE NR-UE-RxTx-TEG-Info is present with choice case1 or case2 and this field is absent, the receiver should consider the UE RxTx TEG timing error margin value to be the maximum applicable value as defined in TS 38.133 [46].

	dl-PRS-ID
This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resources ID to uniquely identify a DL-PRS Resource. This ID can be associated with multiple DL-PRS Resource Sets associated with a single TRP.
Each TRP should only be associated with one such ID.

	nr-PhysCellID
This field specifies the physical cell identity of the associated TRP, as defined in TS 38.331 [35].

	nr-CellGlobalID
This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated TRP, as defined in TS 38.331 [35].

	nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-PhysCellID.

	nr-UE-RxTxTimeDiff
This field specifies the UE Rx–Tx time difference measurement, as defined in TS 38.215 [36]. 

	nr-AdditionalPathList
This field specifies one or more additional detected path timing values for the TRP or resource, relative to the path timing used for determining the nr-UE-RxTxTimeDiff value. If this field was requested but is not included, it means the UE did not detect any additional path timing values. If this field is present, the field nr-AdditionalPathListExt shall be absent.

	nr-TimeStamp
This field specifies the time instance for which the measurement is performed. If RSCP measurement is present, the timestamp applies to both RSCP and UE Rx–Tx time difference measurement.

	nr-TimingQuality
This field specifies the target device′s best estimate of the quality of the measurement.

	nr-DL-PRS-RSRP-Result
This field specifies the NR DL-PRS reference signal received power (DL PRS-RSRP) measurement, as defined in TS 38.215 [36]. The mapping of the quantity is defined as in TS 38.133 [46].

	nr-Multi-RTT-AdditionalMeasurements
This field provides up to 3 additional UE Rx-Tx time difference measurements corresponding to a single configured SRS Resource or Resource Set for positioning. Each measurement corresponds to a single received DL-PRS Resource or DL-PRS Resource Set [45].
If this field is present, the field nr-Multi-RTT-AdditionalMeasurementsExt shall be absent.

	nr-UE-RxTx-TEG-Info
This field provides the ID(s) of the UE TEG associated with the nr-UE-RxTxTimeDiff or nr-UE-RxTxTimeDiffAdditional measurement. One of the following combinations of TEG IDs can be provided:
-	case1 provides the UE RxTx TEG ID;
-	case2 provides the UE RxTx TEG ID together with the UE Tx TEG ID. The nr-UE-Tx-TEG-Index provides the index to the nr-SRS-TxTEG-Set field for the applicable UE Tx TEG ID, where value '1' indicates the first NR-SRS-TxTEG-Element in nr-SRS-TxTEG-Set, value '2' indicates the second NR-SRS-TxTEG-Element in nr-SRS-TxTEG-Set, and so on;
-	case3 provides the UE Rx TEG ID together with the UE Tx TEG ID. The nr-UE-Tx-TEG-Index provides the index to the nr-SRS-TxTEG-Set field for the applicable UE Tx TEG ID, where value '1' indicates the first NR-SRS-TxTEG-Element in nr-SRS-TxTEG-Set, value '2' indicates the second NR-SRS-TxTEG-Element in nr-SRS-TxTEG-Set, and so on.

	nr-DL-PRS-FirstPathRSRP-Result
This field specifies the NR DL-PRS reference signal received path power (DL PRS-RSRPP) of the first detected path in time, as defined in TS 38.215 [36]. The mapping of the measured quantity is defined as in TS 38.133 [46].

	nr-los-nlos-Indicator
This field specifies the target device's best estimate of the LOS or NLOS of the UE Rx-Tx Time Difference, RSRP or RSRPP of first path measurement for the TRP or resource.
NOTE:	If the requested type or granularity in nr-los-nlos-IndicatorRequest is not possible, the target device may provide a different type and granularity for the estimated LOS-NLOS-Indicator.

	nr-AdditionalPathListExt
This field provides up to 8 additional detected path timing values for the TRP or resource, relative to the path timing used for determining the nr-UE-RxTxTimeDiff value. If this field was requested but is not included, it means the UE did not detect any additional path timing values. If this field is present, the field nr-AdditionalPathList shall be absent.

	nr-Multi-RTT-AdditionalMeasurementsExt
This field, in addition to the measurements provided in NR-Multi-RTT-MeasElement, provides UE Rx-Tx time difference measurements of up to 4 DL-PRS Resources of a TRP with different UE RxTx or UE Rx TEGs. For a certain DL-PRS Resource, there can be up to 8 measurement results with respect to different UE RxTx or UE Rx TEGs. If this field is present, the field nr-Multi-RTT-AdditionalMeasurements shall be absent.

	nr-UE-RxTxTimeDiffBasedOnAggregatedResources
This field indicates whether the measurement is based on aggregation across PFLs for Multi-RTT.

	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-UE-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.If the field is included in NR-DL-TDOA-MeasElement, the DL-PRS-ID is optional present for at least one entry NR-AggregatedDL-PRS-ResourceSetID-Element of the list. Otherwise, if the field is included in NR-DL-TDOA-AdditionalMeasurementElement, the field dl-PRS-ID is absent for each entry NR-AggregatedDL-PRS-ResourceSetID-Element of the list.


	nr-RSCP
This field specifies the NR DL reference signal carrier phase measurement, as defined in TS 38.215 [36]. Mapping of the measured quantity is defined as in TS 38.133 [46].

	nr-PhaseQuality
This field specifies the target device′s best estimate of the quality of the RSCP measurement.

	nr-RSCP-AddSampleMeasurements
This field, in addition to the measurements provided in NR-Multi-RTT-MeasElement, provides up to 3 RSCP measurements associated with the nr-UE-RxTxTimeDiff in NR-Multi-RTT-MeasElement.

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

	nr-DL-PRS-RSRP-ResultDiff
This field provides the additional DL-PRS RSRP measurement result relative to nr-DL-PRS-RSRP-Result. The DL-PRS RSRP value of this measurement is obtained by adding the value of this field to the value of the nr-DL-PRS-RSRP-Result. The mapping of this field is defined as in TS 38.133 [46].

	nr-UE-RxTxTimeDiffAdditional
This field provides the additional UE Rx-Tx Difference measurement result relative to nr-UE-RxTxTimeDiff. The UE Rx-Tx Difference value of this measurement is obtained by adding the value of this field to the value of the nr-UE-RxTxTimeDiff field. The mapping of the field is defined in TS 38.133 [46].

	nr-DL-PRS-FirstPathRSRP-ResultDiff
This field specifies the additional NR DL-PRS reference signal received path power (DL PRS-RSRPP) of the first detected path in time relative to nr-DL-PRS-FirstPathRSRP-Result. The DL-PRS RSRPP of first path value of this measurement is obtained by adding the value of this field to the value of the nr-DL-PRS-FirstPathRSRP-Result field. The mapping of the field is defined in TS 38.133 [46].

	nr-los-nlos-IndicatorPerResource
This field specifies the target device's best estimate of the LOS or NLOS of the UE Rx-Tx Time Difference, RSRP or RSRPP of first path measurement for the resource.
This field may only be present if the field nr-LOS-NLOS-Indicator choice indicates perResource.

	nr-RSCP-AdditionalMeasurementsAddSample
This field, provides up to 3 RSCP measurement samples associated with the UE Rx-Tx Time Difference measurement in NR-Multi-RTT-AdditionalMeasurementElement.

	nr-NTN-UE-RxTxMeasurements
This field provides additional measurements for the UE Rx-Tx time difference in NTN and comprises the following subfields:
-	nr-NTN-UE-RxTxTimeDiffSubframeOffset specifies the UE Rx-Tx time difference subframe offset measurement in unit of subframe, as defined in TS 38.215 [36].
-	nr-NTN-DL-TimingDrift specifies the DL timing drift measurement, as defined in TS 38.215 [36]. The granularity of nr-NTN-DL-TimingDrift is 0.1 ppm. Values are given in unit of corresponding granularity.



===================================CHANGE END =====================================

