[bookmark: historyclause]3GPP TSG-RAN WG2 Meeting #125															R2-2400942
Athens, Greece,  Feb. 26th – Mar. 1st, 2024
Agenda item:	7.2.4
Source:	Apple
Title:	[A001], [A002], [A003], [A006] LPP Issues
Document for:	Discussion and Decision

1	Introduction 
In this contribution we provide our views on some unresolved LPP RILs and other outstanding issues.
2   	Discussion
2.1	[A006] PRU
There are multiple RILs related to PRUs in 37.355, specifically:
· M001 – PRU definition
· A006 – “target device” vs. PRU in CommonIEsProvideCapabilities
· H001 – reference to PRU in CommonIEsRequestLocationInformation
With regards to M001, we support adding a definition of PRU in TS 37.355. Most of the proposals brought up so far would do fine, but one thing is important – to describe what a PRU is used for, not just what functions it supports (the later would be obvious from the message definitions anyway). For example, inclusion of the following text proposed by Mediatek  “…and used as a reference location for positioning a target UE” would work fine. 
Proposal 1: PRU definition must mention what it is used for (not just how), for example by including “…and used as a reference location for positioning a target UE”.
locationEstimateAndMeasurementReporting in CommonIEsProvideCapabilities is defined as “This field, if present, indicates that the target device supports locationEstimateAndMeasurementsRequired in LocationInformationType.”. 
This functionality (reporting of location and measurements together) is unique to PRU. A regular UE should not be expected to implement this. It is not sufficient to keep this as an optional capability – it is not just an optional capability, but a capability of a very special device.
Observation 1: PRU is not just an optional capability, a PRU is a very special type of device.
As a reminder, a regular UE cannot and will not be a PRU. PRUs would be deployed by an operator and as such represent a different catfegory of devices. Therefore, it is important to keep a clear distinction between a regular target device and a PRU.
Proposal 2: “target device” is replaced with “PRU” (as suggested in [A0006]) in the field description of locationEstimateAndMeasurementReporting.
A related issue is discussed under [H001] and the comments from the proponent “…a PRU is just a normal UE when receiving a certain requestLocationInfomration msg” is precisely the reason we insist on keeping clear which LPP functions are for PRUs only. Under no circumstances a regular UE and a PRU should be confused. A regular UE must not be expected to implement PRU functions. 
Proposal 3: keep the term “PRU” in CommonIEsRequestLocationInformation.
2.2	[A001]
NR-NTN-UE-RxTxTimeDiff-r18 IE is defined as follows
NR-NTN-UE-RxTxTimeDiff-r18 ::= SEQUENCE {
	nr-NTN-UE-RxTxTimeDiffSubframeOffset-r18	INTEGER (0..542),
	nr-NTN-DL-TimingDrift-r18					INTEGER (-265..265)
}

It is evident that the IE doesn’t actually carry the RxTx time difference and therefore the IE name is misleading. 
Proposal 4: rename the IE NR-NTN-UE-RxTxTimeDiff-r18 to NR-NTN-UE- RxTxAdditionalMeasurements.
2.3	[A002] and [A003]
The name and the field description of nr-NTN-MeasAndReport are confusing. The name is too generic and should be narrowed down to what the IE actually contains 
	nr-NTN-MeasAndReport
This field, if present, indicates that the UE supports UE Rx-Tx Measurement and Report for Multi-RTT with single satellite in NTN with the following capabilities:
-	UE Rx-Tx time difference and UE Rx-Tx time difference offset measurement and report for Multi-RTT positioning;
-	Reporting DL timing drift due to Doppler over the service link associated with the UE Rx-Tx time difference measurement period.
NOTE:	This field is only present, if freqBandIndicatorNR indicates the bands in Table 5.2.2-1 in TS 38.101-5 [54].



Proposal 5: rename nr-NTN-MeasAndReport to nr-NTN-RxTxDiffSingleSat and improve the field description.
3	Conclusions and Proposals
Proposal 1: PRU definition must mention what it is used for (not just how), for example by including “…and used as a reference location for positioning a target UE”.
Observation 1: PRU is not just an optional capability, a PRU is a very special type of device.
Proposal 2: “target device” is replaced with “PRU” (as suggested in [A0006]) in the field description of locationEstimateAndMeasurementReporting.
Proposal 3: keep the term “PRU” in CommonIEsRequestLocationInformation.
Proposal 4: rename the IE NR-NTN-UE-RxTxTimeDiff-r18 to NR-NTN-UE- RxTxAdditionalMeasurements.
Proposal 5: rename nr-NTN-MeasAndReport to nr-NTN-RxTxDiffSingleSat and improve the field description.
4	References
[1] 	TS 37.355	LTE Positioning Protocol (LPP)
Appendix	- TP for TS 37.355
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The CommonIEsProvideCapabilities carries common IEs for a Provide Capabilities LPP message Type.
-- ASN1START

CommonIEsProvideCapabilities ::= SEQUENCE {
	...,
	[[
	segmentationInfo-r14			SegmentationInfo-r14			OPTIONAL,	-- Cond Segmentation
	lpp-message-segmentation-r14	BIT STRING { serverToTarget	(0),
												targetToServer	(1) }	OPTIONAL
	]],
	[[
	remoteUE-Indication-r18						BOOLEAN						OPTIONAL,	-- Cond NR
	locationEstimateAndMeasurementReporting-r18	ENUMERATED { supported }	OPTIONAL
	]]
}

-- ASN1STOP

	Conditional presence
	Explanation

	Segmentation
	This field is optionally present, need OP, if lpp-message-segmentation-req has been received from the location server with bit 1 (targetToServer) set to value 1. The field shall be omitted if lpp‑message‑segmentation-req has not been received in this location session, or has been received with bit 1 (targetToServer) set to value 0.

	NR
	This field is optionally present, need OR, for NR access if remoteUE-IndicationReq has been received from the location server in this location session. Otherwise it is not present.



	CommonIEsProvideCapabilities field descriptions

	segmentationInfo
This field indicates whether this ProvideCapabilities message is one of many segments, as specified in clause 4.3.5.

	lpp-message-segmentation
This field, if present, indicates the target device's LPP message segmentation capabilities. 
If bit 0 is set to value 1, it indicates that the target device supports receiving segmented LPP messages; if bit 0 is set to value 0 it indicates that the target device does not support receiving segmented LPP messages.
If bit 1 is set to value 1, it indicates that the target device supports sending segmented LPP messages; if bit 1 is set to value 0 it indicates that the target device does not support sending segmented LPP messages.

	remoteUE-Indication
This field indicates whether the target device in NR access is configured as a L2 U2N Remote UE. The target device in NR access may transmit a ProvideCapabilities message with an appropriate value of this field when it starts or stops operation as a U2N Remote UE.

	locationEstimateAndMeasurementReporting
[bookmark: _Hlk158209095]This field, if present, indicates that the target devicePRU supports locationEstimateAndMeasurementsRequired in LocationInformationType.





-- ASN1START

NR-Multi-RTT-SignalMeasurementInformation-r16 ::= SEQUENCE {
	nr-Multi-RTT-MeasList-r16		NR-Multi-RTT-MeasList-r16,
[bookmark: _Hlk42710993]	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

[bookmark: OLE_LINK42][bookmark: OLE_LINK43]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),
			...,
			kMinus1-r18					INTEGER (0..3940097),
			kMinus2-r18					INTEGER (0..7880193)
	},
	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..3600)			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-RxTxTimeDiff-r18			NR-NTN-UE-RxTxTimeDiff-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),
			...,
			kMinus1-r18						INTEGER (0..16382),
			kMinus2-r18						INTEGER (0..32764)
	},
	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..3600)			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-RxTxTimeDiff-r18			NR-NTN-UE-RxTxTimeDiff-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-ResultDiff-r18					INTEGER (0..3600)							OPTIONAL,
	nr-PhaseQuality-r18						NR-PhaseQuality-r18							OPTIONAL,
	nr-TimeStamp-r18						NR-TimeStamp-r16							OPTIONAL,
	...
}

NR-NTN-UE-RxTxAdditionalMeasurementsTimeDiff-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 PRS resource set IDs and the PRS resource IDs for the aggregated measurement which are used for RSRP/RSRPP and/or timing measurement results. If the field is present, the field nr-DL-PRS-ResourceID and nr-DL-PRS-ResourceSetID should not be included.

	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-AdditionalMeasurements
This field, provides up to 4 RSCP measurements associated with the UE Rx-Tx Time Difference measurement in NR-Multi-RTT-MeasElement.

	nr-RSCP-ResultDiff
This field provides the additional RSCP measurement result relative to nr-RSCP. The RSCP value of this measurement is obtained by adding the value of this field to the value of the nr-RSCP field.

	nr-NTN-UE-RxTxAdditionalMeasurementsTimeDiff
This field provides the offset of the UE Rx–Tx time difference measurement for 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.











[bookmark: _Toc46486815][bookmark: _Toc52547160][bookmark: _Toc52547690][bookmark: _Toc52548220][bookmark: _Toc52548750][bookmark: _Toc156479388]–	NR-Multi-RTT-MeasurementCapability
The IE NR-Multi-RTT-MeasurementCapability defines the Multi-RTT measurement capability. The UE can include this IE only if the UE supports NR-DL-PRS-ResourcesCapability for Multi-RTT. Otherwise, the UE does not include this IE;
-- ASN1START

NR-Multi-RTT-MeasurementCapability-r16 ::= SEQUENCE {
	maxNrOfRx-TX-MeasFR1-r16					INTEGER (1..4)						OPTIONAL,
	maxNrOfRx-TX-MeasFR2-r16					INTEGER (1..4)						OPTIONAL,
	supportOfRSRP-MeasFR1-r16					ENUMERATED { supported }			OPTIONAL,
	supportOfRSRP-MeasFR2-r16					ENUMERATED { supported }			OPTIONAL,
	srs-AssocPRS-MultiLayersFR1-r16				ENUMERATED { supported }			OPTIONAL,
	srs-AssocPRS-MultiLayersFR2-r16				ENUMERATED { supported }			OPTIONAL,
	...,
	[[
	nr-UE-TEG-Capability-r17					NR-UE-TEG-Capability-r17			OPTIONAL,
	multi-RTT-MeasCapabilityBandList-r17		SEQUENCE (SIZE (1..nrMaxBands-r16)) OF
													Multi-RTT-MeasCapabilityPerBand-r17
																					OPTIONAL
	]]
}

Multi-RTT-MeasCapabilityPerBand-r17 ::= SEQUENCE {
	freqBandIndicatorNR-r17					FreqBandIndicatorNR-r16,
	supportOfDL-PRS-FirstPathRSRP-r17		ENUMERATED { supported }			OPTIONAL,
	dl-PRS-MeasRRC-Inactive-r17				ENUMERATED { supported }			OPTIONAL,
	...,
	[[
	supportOfDL-PRS-BWA-RRC-Connected-r18	ENUMERATED { supported }			OPTIONAL,
	supportOfDL-PRS-BWA-RRC-Inactive-r18	ENUMERATED { supported }			OPTIONAL,
	nr-NTN-RxTxDiffSingleSatMeasAndReport-r18				ENUMERATED { supported }			OPTIONAL
	]]
}

-- ASN1STOP

	NR-Multi-RTT-MeasurementCapability field descriptions

	maxNrOfRx-TX-MeasFR1
Indicates the maximum number of UE Rx–Tx time difference measurements corresponding to a single SRS resource/resource set for positioning with each measurement corresponding to a single DL-PRS resource/resource set on FR1.

	maxNrOfRx-TX-MeasFR2
Indicates the maximum number of UE Rx–Tx time difference measurements corresponding to a single SRS resource/resource set for positioning with each measurement corresponding to a single DL-PRS resource/resource set on FR2.

	srs-AssocPRS-MultiLayersFR1
Indicates whether the UE supports measurements derived on one or more DL-PRS resource/resource sets which may be in different positioning frequency layers for SRS transmitted in a single CC. PRS and SRS may be on different bands. This is for FR1 only.

	srs-AssocPRS-MultiLayersFR2
Indicates whether the UE supports measurements derived on one or more DL-PRS resource/resource sets which may be in different positioning frequency layers for SRS transmitted in a single CC. PRS and SRS may be on different bands. This is for FR2 only.

	supportOfRSRP-MeasFR1
Indicates whether the UE supports RSRP measurement for Multi-RTT on FR1.

	supportOfRSRP-MeasFR2
Indicates whether the UE supports RSRP measurement for Multi-RTT on FR2.

	nr-UE-TEG-Capability
Indicates the UE TEG capability.

	supportOfDL-PRS-FirstPathRSRP
Indicates whether the target device supports DL-PRS RSRPP of first path measurement for Multi-RTT. The UE can include this field only if the UE supports prs-ProcessingCapabilityBandList. Otherwise, the UE does not include this field. The UE supporting additionalPathsReport and supportOfDL-PRS-FirstPathRSRP shall support RSRPP reporting for K=1 or 2 additional paths.

	dl-PRS-MeasRRC-Inactive
This field, if present, indicates that the target device supports DL-PRS measurement in RRC_INACTIVE state. The UE can include this field only if the UE supports maxNrOfDL-PRS-ResourceSetPerTrpPerFrequencyLayer, maxNrOfTRP-AcrossFreqs, maxNrOfPosLayer and dl-PRS-BufferType-RRC-Inactive. Otherwise, the UE does not include this field.
NOTE:	The capabilities NR-DL-PRS-ResourcesCapability, maxNrOfRx-TX-MeasFR1, maxNrOfRx-TX-MeasFR2, supportOfRSRP-MeasFR1, supportOfRSRP-MeasFR2, srs-AssocPRS-MultiLayersFR1, srs-AssocPRS-MultiLayersFR2, simul-NR-DL-AoD-Multi-RTT are the same in RRC_INACTIVE state.

	supportOfDL-PRS-BWA-RRC-Connected
Indicates whether the target device supports PRS bandwidth aggregation in RRC_CONNECTED for Multi-RTT. The target device can include this field only if the target device supports maxNrOfDL-PRS-ResourceSetPerTrpPerFrequencyLayer, maxNrOfTRP-AcrossFreqs, maxNrOfPosLayer and prs-BWA-TwoContiguousIntrabandInMG-RRC-Connected. Otherwise, the UE does not include this field.

	supportOfDL-PRS-BWA-RRC-Inactive
Indicates whether the target device supports PRS bandwidth aggregation in RRC_INACTIVE for Multi-RTT. The target device can include this field only if the target device supports dl-PRS-MeasRRC-Inactive and prs-BWA-TwoContiguousIntrabandInMG-RRC-IdleandInactive. Otherwise, the target device does not include this field.

	nr-NTN-RxTxDiffSingleSatMeasAndReport
This field, if present, indicates that the UE supports UE Rx-Tx Measurement and Report for Multi-RTT with single satellite in NTN with the following capabilities:
-	UE Rx-Tx time difference and UE Rx-Tx time difference offset measurement and report for Multi-RTT positioning;
-	Reporting DL timing drift due to Doppler over the service link associated with the UE Rx-Tx time difference measurement period.
NOTE:	This field is only present, if freqBandIndicatorNR indicates the bands in Table 5.2.2-1 in TS 38.101-5 [54].



