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1. Introduction
After RAN1#114 meeting, RAN1 work on NW verification of UE location has been finished. In this contribution, we discuss potential RAN2 impacts based on the latest RAN1 progress. 
2. Discussion
2.1 Cell/satellite change handling
In RAN2#123, the issue of cell/satellite change handling was discussed with no consensus reached. Some companies want to exclude the case of cell/satellite change during the positioning procedure, or make the UE report failure to LMF upon cell/satellite change. However, this may make it more difficult to complete the location verification.


Figure 1: multiple measurement times
Different from the positioning in TN, positioning in NTN with only one satellite in view needs multiple measurements (corresponding to different time) for the calculation of one position instance, shown as [T0, T1, T2, T3] in figure 1. According to the evaluation from RAN1, the required time T0~T3 may be up to 180 sec. Typically, the serving time of a quasi-earth fixed cell to a given area is at the minute level (like 1~3 minutes). Compared with the time needed by the measurements for positioning in the NTN, the serving time of the cell seems insufficient. For earth moving cell, the serving time provided by a serving cell is even shorter, e.g. typically at the level of several decades of seconds. 
As a result, if cell/satellite change is not supported during NW verification of UE location, it is likely that the location verification procedure cannot be completed with one serving cell in view. Considering the deployment situation at present, it is necessary to support the cell/satellite change case for location verification.
Observation 1: Comparing the required time needed by the positioning measurements for location verification procedure and the NTN cell serving time, it is highly likely that the location verification cannot be completed under one serving cell/satellite in view. 
Proposal 1: NW verification of UE location with cell/satellite change is supported.
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]2.2 The overall positioning procedure
From our perspective, the general positioning procedure of multi-RTT via NTN access with one serving satellite in view can be described as in Figure 2. This figure is made by revising the existing Multi-RTT procedure in Figure 8.10.4-1 in [1], taking into account the scenario in NTN to achieve multiple Positioning measurements at different time.   


Figure 2: Multi-RTT positioning procedure in NTN (with one serving cell in view)
· [bookmark: OLE_LINK60][bookmark: OLE_LINK61]Support of request location information 
Different from positioning in TN, multiple times of measurements (e.g. at least step 9-step 11) are needed to calculate the UE location in NTN. To enable that, there can be two alternatives as follow:
· Alt.1: Signal the request location information of all times of measurements at one time.
Before T0 in figure 1, the LMF could determine the times of measurements that are needed for positioning based on the QoS requirement, ephemeris, cell serving time and some other information. Then, the LMF triggers LPP procedure to configure request location information of all times of measurements, i.e., the measurements at [T0, T1, T2, T3] are all configured to UE before T0. The step 8 in figure 2 only needs to be performed once. To minimize the impact on spec, the periodicalReporting [2] mechanism can be reused. 
· Alt.2: Signal the request location information for each time of measurements respectively 
After LMF determines the times of measurements needed based on the QoS requirement, ephemeris, cell serving time and some other information, it will trigger LPP procedures for each time of measurement respectively, to signal request location information of that measurement. By this way, the step 8 in figure 2 is triggered separately before T0, T1, T2 and T3. Triggering multiple request location information for one location service is allowed in current spec [3] and is typically up to NW implementation, so that enhancement is not needed.
Observation 2:  Request location information for multiple times of measurements can be supported by reusing legacy mechanism with the following two alternatives.
· Alt.1: Signal the request location information for multiple times of measurements by the periodicalReporting mechanism.
· Alt.2: Signal the request location information for each measurement time respectively.
[bookmark: OLE_LINK25][bookmark: OLE_LINK28]Obviously, the former option has lower signalling overhead. But this option is not suitable for the cell/satellite change case. This is because the LMF cannot know to which cell the UE will be handed over in advance, so that pre-determining times of measurements needed may not be that suitable, with the consequence of location verification failure in the worst case. For the latter option, the signalling overhead is higher, but it has advantage on flexibility. The serving cell/satellite change case can be well supported.
Observation 3:  The Alt.2 in Observation 2 “Signal the request location information at each measurement time respectively” for multiple times of measurements is applicable to the cell/satellite change case.
· Support of provide assistance data
Compared with the positioning procedure in TN, the positioning procedure in NTN may last for even longer time. If the cell/satellite change case is supported, it is difficult for the LMF and the upcoming cells to coordinate the SRS and PRS resource in advance. That is, it cannot be guaranteed that the parameters configured in assistance data will be always valid during the whole positioning procedure. 
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]To minimize the spec impact, we could solve this issue by the UE-initiated Assistance Data Transfer Procedure [1]. When the assistance information is not sufficient e.g. when UE does not have active SRS or cannot measure the PRS upon switching to a new cell/satellite, the UE could request PRS and SRS by sending LPP Request Assistance Data message to the LMF [2]. 
NR-Multi-RTT-RequestAssistanceData-r16 ::= SEQUENCE {
	nr-PhysCellID-r16				NR-PhysCellID-r16						OPTIONAL,
	nr-AdType-r16					BIT STRING {	dl-prs (0),
													ul-srs (1) } (SIZE (1..8)),
	...,
	[[
	nr-on-demand-DL-PRS-Request-r17				NR-On-Demand-DL-PRS-Request-r17			OPTIONAL,
	nr-DL-PRS-ExpectedAoD-or-AoA-Request-r17	ENUMERATED { eAoD, eAoA }				OPTIONAL,
	pre-configured-AssistanceDataRequest-r17	ENUMERATED { true }						OPTIONAL
	]]
}
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]Observation 4: It can be ensured that the UE could have valid assistance information via the legacy UE-initiated Assistance Data Transfer Procedure, even for the cell/satellite change case.
· Support of provide location information
The UE needs to report the measured location information of these multiple times of measurements configured to LMF (step 10). When the NW performs above Alt.2 in Observation 2 for the request location information, the UE reports the location information after performing each measurement time. No special handling is foreseen for this case. Alternatively, if Alt.1 is applied, the UE could report the location information after performing each measurement time, it could also report the location information of all the measurement times together after all the measurements are completed. The multiMeasInSameReport can be used to realize the latter option.
For cell/satellite change case, the provide location information is associated with cell identity and PRS ID. The above two options are also workable.
Observation 5: The provide location information of multiple times of measurements can be supported based on legacy mechanism, even for the cell/satellite change case.
From above Observations, we can see that the existing procedure of request location information, provide assistance data and provide location information can generally be reused to support the positioning of location verification in NTN with one serving cell in view. So we have the following proposal.  
Proposal 2:  Reuse legacy signaling procedures of request location information, provide assistance data and provide location information to support the location verification in NTN access with one satellite in view. 
Additionally, the LPP connection between UE and LMF is forwarded via AMF. And the location service is identified by the LCS Correlation identifier which is included in the NAS message and the signalling between AMF and LMF. For cell/satellite change case, the LCS Correlation identifier could be used to identify the LPP signalling from different cells for UE of one unique location service. Since the AMF has knowledge about the serving cell/satellite change state of the UE, upon cell/satellite change, AMF could handle the connection between UE and LMF well theoretically e.g. to update assistance data. 
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]However, it looks uncertain whether to support serving cell/satellite case for positioning has potential impact in 5GC. Therefore, an LS to indicate the requirement of supporting serving cell/satellite change during positioning procedure in NTN (if agreed) could be sent to SA2, and SA2 could check if there is any impact on their specs.
Proposal 3: Send an LS to SA2 to indicate the requirement of supporting serving cell/satellite change case (if agreed), and ask SA2 to check if there is any impact on their specs.
2.3 Possible signalling enhancements
[bookmark: OLE_LINK1][bookmark: OLE_LINK6]One significant difference between the positioning in TN and NTN is located in the content of reported physical layer measurements from UE to LMF and the providing of assistance data, e.g. ephemeris information needed for position calculation for LMF. According to the agreements achieved in RAN1, the possible signalling enhancements on the signalling content will be discussed in this section.
· content of reported physical layer measurements
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]In RAN1#114, the following agreements were achieved.
	Agreement
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]The legacy R17 definition of UE Rx-Tx time difference is adopted for NTN with an offset that is determined based on the following: 
· UE reports the actual index difference between subframe j and subframe i 
· The uplink subframe j is closest in time to the DL subframe #i received from the TP 
· The DL timing drift due to Doppler over the service link associated with the UE RX-TX time difference measurement period is reported

Agreement
Confirm the working assumption with the additional note below:
Working assumption
In NTN, gNB receive-transmit time difference calculated at uplink time synchronization reference point is reported to the LMF.
Note: This does not imply that the actual gNB receive-transmit time difference measurement is necessarily made at the uplink time synchronization reference point


On the UE side, apart from the actual index difference between subframe j and subframe i, the UE should also report the DL timing drift during the Rx-Tx time difference measurement period. The latter parameter needs to be captured in TS37.355. The TP in annex can be taken as baseline.
Proposal 4:  Capture the DL timing drift during the Rx-Tx time difference measurement period in the LPP Provide Location Information message. The TP in annex can be taken as the baseline.
· assistance data provisioning
In RAN1#114, the following agreements were achieved.
	Conclusion
No need to support common TA information report from UE to LMF with consideration that common TA information report from gNB has been agreed supported.
Agreement
Ephemeris information for UE location verification, including accurate satellite position and velocity at the time of measurement, should be available at LMF.


Since the common TA is agreed to be provided from gNB, the ephemeris can be provided to LMF with the same method. That is, there is no need to support ephemeris information report from UE to LMF but common TA is provided from gNB to LMF. RAN3 also discussed the option of providing ephemeris via O&M. How the LMF obtains the ephemeris information can be determined by RAN3.
Proposal 5:  The method of providing the ephemeris information to LMF is left to RAN3.
3. Conclusion
In this contribution, we initially discussed the UE location verification for NR NTN. Based on the discussion, we provided the following observations and proposals:
Cell/satellite change handling
Observation 1: Comparing the required time needed by the positioning measurements for location verification procedure and the NTN cell serving time, it is highly likely that the location verification cannot be completed under one serving cell/satellite in view. 
Proposal 1: NW verification of UE location with cell/satellite change is supported.
The overall positioning procedure
[bookmark: _GoBack]Observation 2:  Request location information for multiple times of measurements can be supported by reusing legacy mechanism with the following two alternatives.
· Alt.1: Signal the request location information for multiple times of measurements by the periodicalReporting mechanism.
· Alt.2: Signal the request location information for each measurement time respectively.
Observation 3:  The Alt.2 in Observation 2 “Signal the request location information at each measurement time respectively” for multiple times of measurements is applicable to the cell/satellite change case.
Observation 4: It can be ensured that the UE could have valid assistance information via the legacy UE-initiated Assistance Data Transfer Procedure, even for the cell/satellite change case.
Observation 5: The provide location information of multiple times of measurements can be supported based on legacy mechanism, even for the cell/satellite change case.
Proposal 2:  Reuse legacy signaling procedures of request location information, provide assistance data and provide location information to support the location verification in NTN access with one satellite in view. 
Proposal 3: Send an LS to SA2 to indicate the requirement of supporting serving cell/satellite change case (if agreed), and ask SA2 to check if there is any impact on their specs.
Possible signalling enhancements
Proposal 4:  Capture the DL timing drift during the Rx-Tx time difference measurement period in the LPP Provide Location Information message. The TP in annex can be taken as the baseline.
Proposal 5:  The method of providing the ephemeris information to LMF is left to RAN3.
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5. Annex
Changes on TS 37.355
–	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),
			...
	},
	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-DL-timing-drift-r18              INTEGER (FFS)							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),
			...
	},
	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-DL-timing-drift-r18              INTEGER (FFS)							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)
									},
	...
}

-- 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 applicable value as defined in TS 38.133 [46].

	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.

	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-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 should not be present.

	nr-DL-timing-drift
This field is an offset of the UE Rx-Tx time difference in NTN, it provides the DL timing drift due to Doppler over the service link associated with the UE Rx-Tx time difference measurement period. 

	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.
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