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1	Introduction
[AT125bis][406][POS] Remaining LPP ASN.1 proposals (CATT)
	Scope: F2F offline to briefly check the proposed ASN.1 changes to LPP and determine if some of them are essential and agreeable.
	Intended outcome: Report to Thursday CB session
	Schedule: 1000-1100 Wednesday 2024-04-17 in Brk3 [to be confirmed]
	Deadline:  Thursday 2024-04-18 1000 CST
This is to discuss the issues proposed in the following contributions.
[1] [bookmark: OLE_LINK8][bookmark: OLE_LINK9]R2-2402556 Correction on RSCP measurement info in PRU DL info   vivo      draftCR            Rel-18 37.355 18.1.0  F   FS_NR_pos_enh2
[2] R2-2402998 LPP Stage 3 Open Issue - CPP            Lenovo   discussion       Rel-18
[3] R2-2403501 Corrections to NR-PRU-DL-Info IE        Nokia   discussion   Rel-18 37.355 NR_pos_enh2-Core
[4] R2-2403502 Request for carrier phase measurement or joint measurement and clarification for time window configuration  Nokia   discussion       Rel-18 37.355 NR_pos_enh2-Core
[5] R2-2403540 LPP RIL issue    Ericsson          discussion       Rel-18
[6] R2-2403191 LPP Open Issues: PRU Operation and DL-PRS–DRX Alignment   Qualcomm Incorporated         discussion
[bookmark: _Toc497230267]2	Discussion
2.1	R2-2402556 Correction on RSCP measurement info in PRU DL info
According to contribution R2-2402556 [1], it is stated that, in TS 38.214, the RSCP/RSCPD measurements are always sent along with the legacy measurements, however in LPP spec, the RSCP-MeasInfo can be provided independently. The RSCP/RSCPD measurement info is already included in the NR-DL-TDOA-SignalMeasurementInformation, the nr-PRU-RSCP-MeasInfo in NR-PRU-DL-Info can be deleted. The TP is given as following.
	[bookmark: _Toc27765178][bookmark: _Toc163032594][bookmark: _Toc52548351][bookmark: _Toc52547821][bookmark: _Toc52547291][bookmark: _Toc52546761][bookmark: _Toc46486416][bookmark: _Toc37680845]6.4.3	Common NR Positioning Information Elements
< omitted>
	NR-PRU-DL-Info
The IE NR-PRU-DL-Info is used by the location server to provide the carrier phase measurements with associated measurements and additional information reported by a PRU for UE-based DL-TDOA to a target UE.
-- ASN1START

NR-PRU-DL-Info-r18 ::= SEQUENCE {
	nr-PRU-LocationInfo-r18			LocationCoordinates						OPTIONAL, -- Need ON
	nr-PRU-DL-TDOA-MeasInfo-r18		NR-DL-TDOA-SignalMeasurementInformation-r16
															OPTIONAL, -- Need ON
	nr-PRU-DL-AoD-MeasInfo-r18		NR-DL-AoD-SignalMeasurementInformation-r16
																			OPTIONAL, -- Need ON
	nr-PRU-RSCP-MeasInfo-r18		NR-PRU-RSCP-MeasurementInformation-r18	
																			OPTIONAL, -- Need ON
	...
}

NR-PRU-RSCP-MeasurementInformation-r18 ::= SEQUENCE (SIZE(1..nrMaxTRPs-r16)) OF
									NR-PRU-RSCP-MeasElement-r18

NR-PRU-RSCP-MeasElement-r18 ::= SEQUENCE {
	dl-PRS-ID-r18					INTEGER (0..255),
	nr-PhysCellID-r18				NR-PhysCellID-r16						OPTIONAL, -- Need ON
	nr-CellGlobalID-r18				NCGI-r15								OPTIONAL, -- Need ON
	nr-ARFCN-r18					ARFCN-ValueNR-r15						OPTIONAL, -- Need ON
	nr-DL-PRS-ResourceID-r18		NR-DL-PRS-ResourceID-r16				OPTIONAL, -- Need ON
	nr-DL-PRS-ResourceSetID-r18		NR-DL-PRS-ResourceSetID-r16				OPTIONAL, -- Need ON
	nr-TimeStamp-r18				NR-TimeStamp-r16,
	nr-los-nlos-Indicator-r18		CHOICE {
				perTRP					LOS-NLOS-Indicator-r17,
				perResource				LOS-NLOS-Indicator-r17
	}																		OPTIONAL, -- Need ON
	nr-RSCP-r18						INTEGER (0..3599)						OPTIONAL, -- Need ON
	nr-PhaseQuality-r18				NR-PhaseQuality-r18						OPTIONAL, -- Need ON
	nr-PRU-RSCP-AddSampleMeasurements-r18	SEQUENCE (SIZE (1..nrNumOfSamples-1-r18 )) OF
									NR-RSCP-AdditionalMeasurements-r18		OPTIONAL, -- Need ON
	nr-PRU-RSCP-AdditionalMeasurements-r18
									NR-PRU-RSCP-AdditionalMeasurements-r18	OPTIONAL, -- Need ON
	...
}

NR-PRU-RSCP-AdditionalMeasurements-r18 ::= SEQUENCE (SIZE (1..3)) OF
									NR-PRU-RSCP-AdditionalMeasurementElement-r18

NR-PRU-RSCP-AdditionalMeasurementElement-r18 ::= SEQUENCE {
	nr-DL-PRS-ResourceID-r18			NR-DL-PRS-ResourceID-r16			OPTIONAL, -- Need ON
	nr-DL-PRS-ResourceSetID-r18			NR-DL-PRS-ResourceSetID-r16			OPTIONAL, -- Need ON
	nr-PRU-RSCP-AdditionalMeasurementsList-r18	SEQUENCE (SIZE (1..nrNumOfSamples-r18 )) OF
									NR-RSCP-AdditionalMeasurements-r18		OPTIONAL, -- Need ON
	...
}

-- ASN1STOP

	NR-PRU-DL-Info field descriptions

	nr-PRU-LocationInfo
This field provides the location coordinates of the PRU.

	nr-PRU-DL-TDOA-MeasInfo
This field specifies the list of carrier phase measurement RSCPD together with the other measurement information in DL-TDOA by the PRU.

	nr-PRU-DL-AoD-MeasInfo
This field specifies the list of other measurement information in DL-AoD by the PRU.

	nr-PRU-RSCP-MeasInfo
This field specifies the list of carrier phase measurement RSCP measured by the PRU.





[bookmark: OLE_LINK12][bookmark: OLE_LINK13][Rapporteur]: 
There is no RSCP report in NR-DL-TDOA-SignalMeasurementInformation in existing LPP actually. According to RAN1 LS, RSCPD is reported in DL-TDOA and RSCP is reported in Multi-RTT. 
[Comments]:
Vivo: bring the new proposal to next meeting
[Conclusion]:
· TP is not pursued.

[bookmark: OLE_LINK76][bookmark: OLE_LINK77]2.2	R2-2402998 Error Causes Related to Carrier Phase Positioning-RSCP and RSCPD Measurements
In contribution R2-2402998 [2], it is stated that there is no mechanism to enable the UE to report any error causes to the location server with respect to RSCP or RSCPD measurements. Two options are given as following.
	Proposal 1: Introduce location server and target device error causes for Carrier phase positioning based on one of the following Options:
· Option 1: Carrier phase positioning location server error causes and target device error causes are merged into legacy DL-TDOA and Multi-RTT location server error causes and target device error causes, respectively (Option 1 TP provided).
· Option 2: Separate carrier phase positioning location server error causes and target device error causes are introduced (Option 2 TP provided).


The TPs of two options can be found here:


[Rapporteur]: 
Carrier phase positioning measurement is reported together with RSTD or UE Rx-Tx time different measurement. The motivation to introduce the error source on RSCP and RSCPD Measurements should be discussed at first. 
- If it is necessary to introduce these error causes, 
- Further discuss these two options of TPs if necessary.
[Comments]:
QC: Error cause for measurement is not required, Intel and ZTE agreed with QC. HW agreed with QC, not introducing the measurement level error.
Lenovo: what if UE behavior.
[Conclusion]:
· TP is Not pursued 


2.3	R2-2403501 Corrections to NR-PRU-DL-Info IE
In contribution R2-2403501 [3], it is stated that only RSTD, PRS-RSRP and PRS-RSRPP associated with RSCPD received from the PRU in a DL-TDOA measurement report and only PRS-RSRP and PRS-RSRPP associated with RSCP received from the PRU in a Multi-RTT measurement report can be forwarded by the LMF to the target UE. And NR-PRU-DL-Info IE is specific to carrier phase positioning. R2-2403501 mentioned that RAN1 did not intend for LMF to forward to the target UE the legacy measurements received from the PRU in a DL-AoD measurement report.
	Q8) For UE-based carrier phase positioning, RAN1 agreement says the LMF forwards the DL carrier phase measurement reported by a PRU, with additional information of the same PRU to a target UE in the positioning assistance data. Regarding the forwarded measurement, does the LMF forward only the carrier phase measurement or also the legacy measurement associated with the carrier phase measurement? Also, how often does the LMF have to forward the positioning assistance data containing PRU measurement (and additional information of the same PRU) to the target UE i.e., is this supposed to be a periodic provisioning of assistance data from LMF to target UE? Can the UE send a request to the LMF to initiate the periodic provisioning of assistance data?
Answer for Q8) The LMF can forward the carrier phase measurements together with the legacy measurement associated with the carrier phase measurement. 
· Note1: there is no consensus in RAN1 that the LMF can forward UE Rx-Tx time difference measurement.
· Note2: carrier phase measurements include both RSCP and RSCPD
Both one time (aperiodic) and periodic provision of PRU carrier phase measurements should be supported, which could be requested by the UE.


From the perspective of LMF forwarding of measurements to target UE as position calculation assistance (in the NR-PRU-DL-Info IE) the legacy measurement in answer to Q8 above meant only the PRS-RSRP and PRS-RSRPP that is reported by the UE in a measurement report in which the RSCPD or RSCP is reported i.e., NR-DL-TDOA-SignalMeasurementInformation IE and NR-Multi-RTT-SignalMeasurementInformation IE. This is reflected well in TS 38.214v18.2.0 (2024-03) as shown below:
	The UE may be provided with [nr-PruInformation-Ue-based-DL-CPP ] which contains DL RSCP/RSCPD measurements together with DL RSTD, DL PRS-RSRP, and/or DL PRS-RSRPP measurement(s) associated with the RSCP/RSCPD measurements performed by a positioning reference unit (PRU) [20, TS 38.305] the timestamps associated with the measurements, and the location information of the PRU. 



Proposal 1: Remove the field nr-PRU-DL-AoD-MeasInfo-r18 from NR-PRU-DL-Info-r18 IE.
Proposal 2: Update the NR-PRU-RSCP-MeasurementInformation-r18 IE to allow forwarding of PRS-RSRP (nr-DL-PRS-RSRP-Result-r18/nr-DL-PRS-RSRP-ResultDiff-r18) and PRS-RSRPP (nr-DL-PRS-FirstPathRSRP-Result-r18/nr-DL-PRS-FirstPathRSRP-ResultDiff-r18) from LMF to target UE.
[Rapporteur]: 
Discuss whether the RAN1 did not intend for LMF to forward to the target UE the legacy measurements received from the PRU in a DL-AoD measurement report at first. Discuss if further clarification from RAN1 is required or not.
[Comments]:
QC: Support P2, but not sure on P1 because of AOD
HW: shared the same view with Nokia, why DL-AoD? May send an LS to RAN1 on CPP how to apply to DL-AoD? Lenovo shared the same view. Intel shared the same view.
Q1: measurement results in DL-AoD (in nr-PRU-DL-AoD-MeasInfo-r18) should be included in PRU-Info? 
Ericsson: no changes on LPP until reply LS
CATT: agree with P2
[Conclusion]:
· Send an LS by Nokia and capture P2 in LPP CR.

2.4	R2-2403502 nr-RequestedMeasurements and jointMeasurementsReq
In contribution R2-2403502 [4], it is stated that the control signalling jointMeasurementsReq-r18 is not appropriate to be included in a bitmap field that is used to request a specific DL-TDOA measurement quantity. The jointMeasurementsReq-r18 should be a separate new optional field in NR-DL-TDOA-RequestLocationInformation IE and NR-Multi-RTT- RequestLocationInformation IE. The same correction in R2-2403190 was agreed during the online.
Agreements:
TPs from R2-2403190 are agreeable in principle and can be taken into the rapporteur CR discussion.  The corresponding RILs go to Agreed.
DL-AoD aspects will not be captured until we have a reply from RAN1; the existing DL-AoD part can be removed pending the reply.

	[bookmark: _Toc12618287][bookmark: _Toc37681199][bookmark: _Toc46486771][bookmark: _Toc52547116][bookmark: _Toc52547646][bookmark: _Toc52548176][bookmark: _Toc52548706][bookmark: _Toc163033014]–	NR-DL-TDOA-RequestLocationInformation
The IE NR-DL-TDOA-RequestLocationInformation is used by the location server to request NR DL-TDOA location measurements from a target device.
-- ASN1START

NR-DL-TDOA-RequestLocationInformation-r16 ::= SEQUENCE {
	nr-DL-PRS-RstdMeasurementInfoRequest-r16	ENUMERATED { true }				OPTIONAL,-- Need ON
	nr-RequestedMeasurements-r16				BIT STRING { prsrsrpReq (0),
															firstPathRsrpReq-r17 (1),
															prsRscpdReq-r18jointMeasurementsReq-r18 (2)
															 } (SIZE(1..8)),
	nr-AssistanceAvailability-r16				BOOLEAN,
	nr-DL-TDOA-ReportConfig-r16					NR-DL-TDOA-ReportConfig-r16		OPTIONAL, -- Need ON
	additionalPaths-r16							ENUMERATED { requested }		OPTIONAL, -- Need ON
	...,
	[[
	nr-UE-RxTEG-Request-r17						ENUMERATED { requested }		OPTIONAL, -- Need ON
	nr-los-nlos-IndicatorRequest-r17	SEQUENCE {
											type-r17			LOS-NLOS-IndicatorType1-r17,
											granularity-r17	LOS-NLOS-IndicatorGranularity1-r17,
											...
										}										OPTIONAL, -- Need ON
	additionalPathsExt-r17						ENUMERATED { requested }		OPTIONAL, -- Need ON
	additionalPathsDL-PRS-RSRP-Request-r17		ENUMERATED { requested }		OPTIONAL, -- Need ON
	multiMeasInSameReport-r17					ENUMERATED { requested }		OPTIONAL  -- Need ON
	]],
	[[
	jointMeasurementsReq-r18					ENUMERATED { requested }		OPTIONAL,  -- Need ON
	nr-DL-PRS-JointMeasurementRequestedPFL-List-r18		SEQUENCE (SIZE (2..3)) OF
											INTEGER (0..nrMaxFreqLayers-1-r16)	OPTIONAL, -- Need ON
	nr-DL-PRS-RxHoppingRequest-r18			SEQUENCE {
		nr-DL-PRS-RxHoppingTotalBandwidth-r18		CHOICE {
			fr1											ENUMERATED {mhz40, mhz50, mhz80, mhz100},
			fr2											ENUMERATED {mhz100, mhz200, mhz400}
		}																		OPTIONAL -- Need ON
	}																			OPTIONAL, -- Need ON
	nr-DL-PRS-RSCPD-Request-r18					ENUMERATED { requested }		OPTIONAL  -- Need ON
	]]
}
[…]
-- ASN1STOP

	NR-DL-TDOA-RequestLocationInformation field descriptions

	nr-DL-PRS-RstdMeasurementInfoRequest
This field indicates whether the target device is requested to report DL-PRS Resource ID(s) or DL-PRS Resource Set ID(s) used for determining the timing of each TRP in RSTD measurements. 

	nr-RequestedMeasurements
This field specifies the NR DL-TDOA measurements requested. This is represented by a bit string, with a one‑value at the bit position means the particular measurement is requested; a zero‑value means not requested. The jointMeasurementsReq means that the target device is requested to perform joint measurement across aggregated PFLs.

	nr-AssistanceAvailability
This field indicates whether the target device may request additional DL-PRS assistance data from the server. TRUE means allowed and FALSE means not allowed.

	additionalPaths
This field, if present, indicates that the target device is requested to provide the nr-AdditionalPathList in IE NR-DL-TDOA-SignalMeasurementInformation. If this field is present, the field additionalPathsExt shall be absent.

	nr-UE-RxTEG-Request
This field, if present, indicates that the target device is requested to provide the nr-UE-Rx-TEG-ID in IE NR-DL-TDOA-SignalMeasurementInformation.

	nr-los-nlos-IndicatorRequest
This field, if present, indicates that the target device is requested to provide the indicated type and granularity of the estimated LOS-NLOS-Indicator in the NR-DL-TDOA-SignalMeasurementInformation.

	additionalPathsExt
This field, if present, indicates that the target device is requested to provide the nr-AdditionalPathListExt in IE NR-DL-TDOA-SignalMeasurementInformation. If this field is present, the field additionalPaths shall be absent.

	additionalPathsDL-PRS-RSRP-Request
This field, if present, indicates that the target device is requested to provide the nr-DL-PRS-RSRPP for the additional paths in fields nr-AdditionalPathList or nr-AdditionalPathListExt.

	multiMeasInSameReport
This field, if present, indicates that the target device is requested to provide multiple measurement instances in a single measurement report; i.e., include the nr-DL-TDOA-SignalMeasurementInstances (in the case of UE-assisted mode is requested) or nr-DL-TDOA-LocationInformationInstances (in the case of UE-based mode is requested) in IE NR-DL-TDOA-ProvideLocationInformation.

	jointMeasurementsReq
This field, if present, indicates the target device is requested to perform joint measurement across aggregated PFLs.

	nr-DL-PRS-JointMeasurementRequestedPFL-List
This field, if present, indicates the target device is requested to perform joint measurements on the indicated two or three PFLs. Thise field can be present is included if jointMeasurementsReq ins nr-RequestedMeasurements is set to one-valuepresent. Otherwise, it is absent. Value 0 corresponds to the first frequency layer provided in nr-DL-PRS-AssistanceDataList, value 1 to the second frequency layer in nr-DL-PRS-AssistanceDataList, and so on.

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

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

	nr-DL-PRS-RSCPD-Request
This field, if present, indicates that the target device is requested to provide the RSCPD measurement.


[…]



[Rapporteur]: 
The modification is duplicates the TP inconflict with R2-2403190 which was agreed. The update on nr-DL-PRS-JointMeasurementRequestedPFL-List can be captured in the LPP rapporteur CR.

[Comments]:
HW: jointMeasurementsReq is not required
QC: keep it for BW. ZTE Agree with QC 
Nokia: separate BW request. CATT agree with Nokia
[Conclusion]:
· Agreed with the TP and merge to LPP CR.

2.5	R2-2403502 About nr-DL-PRS-MeasurementTimeWindowsConfig
In contribution R2-2403502 [4], it is stated that the purpose or use of the nr-DL-PRS-MeasurementTimeWindowsConfig is missing in both LPP spec and stage-2 spec. It is useful to document the purpose of the measurement time window in the field description in specific positioning method IEs but still keep the current IE description for IE NR-DL-PRS-MeasurementTimeWindowsConfig generic with no references to carrier phase measurement(s).
The TP is given as following.
	nr-DL-PRS-MeasurementTimeWindowsConfig
This field indicates DL-PRS Resource Set(s) occurring within time window(s) for performing measurements where the time window is indicated by a start time, periodicity, offset and duration.
NOTE: The positioning server should provide the same configuration to two devices e.g., target device and PRU, for simultaneous measurements by the two devices and to ensure that the measurements from the two devices are correlated.


[Rapporteur]: 
Discuss if the Note is needed.
[Comments]:
Ericsson: it was discussed and prefer to add the note in stage-2
QC: Stage-2 is sufficient. 
[Conclusion]:
· Not pursued in LPP protocol

2.6	R2-2403540 RAT-dependent Integrity issues
In contribution R2-2403540 [5], it is proposed that the error correlation time reflects the expected variability of the error in time, with a short time correlation implies large variability and a long time correlation implies a small to no variability. Some of the error sources can be seen as rather static errors, while others vary in time. The TRP and ARP can fluctuate because they can be deployed on some somewhat flexible structure, while the DL-PRS resource is firmly mounted to the antenna panel and will not vary. 
Proposal 6	Separate time constant for error source bounds for TRP location.
	NR-IntegrityParametersTRP-LocationInfo-r18 ::= SEQUENCE {
	trp-ErrorCorrelationTime-r18		INTEGER(0..255),
	trp-ErrorCorrelationTimeDL-PRS-r18	INTEGER(0..255),
	...
}

	trp-ErrorCorrelationTime
This field specifies the TRP and ARP Error Correlation Time which is the upper bound of the correlation time of the TRP and ARP errors. The time is calculated using:

Range is 1-28,200 s.

	trp-ErrorCorrelationTimeDL-PRS
This field specifies the TRP Error Correlation Time which is the upper bound of the correlation time of the TRP DL-PRS resources error. The time is calculated using:

Range is 1-28,200 s.






[Rapporteur]: 
TS 38.305 on TRP/ARP location error correlation time
[bookmark: _Toc103272374][bookmark: _Toc162908159]8.11.2.1.1	Mapping of integrity parameters
Table 8.11.2.1.1-1 shows the mapping between the integrity fields and the assistance data according to the Integrity Principle of Operation (Clause 7.13.2). The corresponding field descriptions for each of the field names listed in Table 8.11.2.1.1-1 are specified in TS 37.355 [42].
Table 8.11.2.1.1-1: Mapping of Integrity Parameters
	Error
	NR Assistance Data
	Integrity Fields

	
	
	Integrity Alerts
	Integrity Bounds (Mean)
	Integrity Bounds (StdDev)
	Residual Risks
	Integrity Correlation Times

	TRP location
	NR-TRP-LocationInfo
	TRP DNU
	Mean TRP/ARP location error
	Standard deviation TRP/ARP location error
	Probability of Onset of TRP fault

Mean TRP fault duration
	TRP/ARP location error correlation time

	Boresight Direction of DL-PRS Resource
	NR-DL-PRS-BeamInfo
	DL-PRS Boresight Direction DNU
	Mean Azimuth/ Elevation Error of DL-PRS Resource boresight direction
	Standard deviation Azimuth/Elevation Error of DL-PRS Resource boresight direction
	
	Beam Boresight Direction Angle Error Correlation Time

	Beam information of DL-PRS
	NR-TRP-BeamAntennaInfo
	DL-PRS Beam Information DNU
	Mean Beam Power Error per direction
	Standard deviation Beam Power Error per direction
	
	Beam Power Error Correlation Time



[Comments]:
QC: why only add resource level
HW: why per source
Ericsson: separate equipment of ARP
[Conclusion]:
· Agree the three level for the correlation time in principle and update the TP by Ericsson for CB.

2.7	R2-2403540 Reporting of position and measurements
In contribution R2-2403540 [5], it is proposed that a common error is introduced to be used when the target device was unable to determine a position estimate but is able to provide measurements. It is also proposed that, the reported position estimate may not be based on any of the currently listed location sources. For example, the position estimate can be provided via some external interface. Therefore, it seems reasonable to indicate an external location source.
[bookmark: _Toc162862997][bookmark: _Toc163199390]Proposal 2	Add common error message when a position estimate is not available.
[bookmark: _Toc162862998][bookmark: _Toc163199391]Proposal 3	Introduce a location source for external position.
The TP refer to the A.2 in the following doc. 


[Rapporteur]: 
Discuss if it is necessary/essential on P2 and P3 at first.
[Comments]:
QC: P2 is not necessary, neither P3
CATT: P3 is not necessary.
Nokia: agreed with QC.
Lenovo: P3 is useful for PRU. QC: PRU is not same as legacy location request.
ZTE: existing lpp is good enough and P2,P3 are not necessary.
[Conclusion]:
· TP is not pursued.


2.8	R2-2403191 TP for PRU Operation
In contribution R2-2403191 [6], it is stated that, for PRU operation in CPP for example, the usual scenario would be that the PRU reports measurements (RSCP or RSCPD) and obtains its location independently via surveying or HA-GNSS. In order to not mix positioning of a Target UE with PRU operation, it is proposed to introduce a dedicated "PRU Location Information Request" element. This can be extensible if additional PRU information is required in the future. 
Proposal 1:	For PRU operation, introduce a new IE for requesting/reporting PRU specific information (PRU/ARP coordinates in this Release). 



[Rapporteur]: 
The PRU has been discussed in [401] offline discussion so no more discussion here.
[Comments]:

[Conclusion]:
· Noted and go on discussion in #401

3	Conclusion
The following is proposed for CB:
Proposal 1: TP in R2-2402556 is not agreed.
Proposal 2: TP in R2-2402998 is not agreed.
Proposal 3: P2 in R2-2403501 will be merged in LPP CR and send an LS by Nokia to RAN1.
			Q1: Should measurement results in DL-AoD (in nr-PRU-DL-AoD-MeasInfo-r18) be included in PRU info (in NR-PRU-DL-Info)?
Proposal 4: TP on nr-RequestedMeasurements and jointMeasurementsReq in R2-2403502 can be merged to LPP CR.
[bookmark: _GoBack]Proposal 5: TP on nr-DL-PRS-MeasurementTimeWindowsConfig in R2-2403502 is not pursued in LPP protocol.
Proposal 6: Agree three levels for the correlation time in principle and update TP in R2-2403540 for CB.
Proposal 7: TP in R2-2403540 is not agreed.
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Stage 3 Open Issue

This contribution discusses a key stage 3 open issues applicable to TS 37.355 applicable for Carrier Phase Positioning [1].

RAN1 led item Carrier Phase Positioning

New Open Issue: Error Causes Related to Carrier Phase Positioning -RSCP and RSCPD Measurements

A new open issue deals with the error causes associated with downlink RSCP and RSCPD measurements. Based on the latest LPP version, there is no mechanism to enable the UE to report any error causes to the location server with respect to RSCP or RSCPD measurements. Two options can be considered to provide the target device and location server error causes:

· Option 1: Carrier phase positioning location server error causes and target device error causes are merged into legacy DL-TDOA location server error causes and target device error causes, respectively.

· Option 2: Separate carrier phase positioning location server error causes and target device error causes are introduced.

Since the DL-TDOA and Multi-RTT location server error causes can overlap with the carrier phase positioning, RSCPD and RSCP, error causes because the DL-PRS assistance data is shared between the two positioning methods, Option 1 may be applicable, especially in terms of less specification impact. Option 2 represents a cleaner design in terms of Carrier phase positioning error indications. RAN2 should discuss and decide on whether to either introduce Option 1 or Option 2 carrier phase positioning error causes. For convenience, a text proposal for Option 1 is provided in clause 1.1.1.1, and a text proposal for Option 2 is provided in clause 1.1.1.2.

Proposal 1: Introduce location server and target device error causes for Carrier phase positioning based on one of the following Options:

· Option 1: Carrier phase positioning location server error causes and target device error causes are merged into legacy DL-TDOA and Multi-RTT location server error causes and target device error causes, respectively (Option 1 TP provided).

· Option 2: Separate carrier phase positioning location server error causes and target device error causes are introduced (Option 2 TP provided).



Text Proposal for 37.355: Option 1- Carrier Phase Positioning Location Server and Target Device Error Causes merged with legacy DL-TDOA and Multi-RTT Error Causes

Start of changes

[bookmark: _Toc12618292][bookmark: _Toc37681204][bookmark: _Toc46486777][bookmark: _Toc52547122][bookmark: _Toc52547652][bookmark: _Toc52548182][bookmark: _Toc52548712][bookmark: _Toc156479348]6.5.10.8	 NR DL-TDOA Error Elements

[bookmark: _Toc12618293][bookmark: _Toc37681205][bookmark: _Toc46486778][bookmark: _Toc52547123][bookmark: _Toc52547653][bookmark: _Toc52548183][bookmark: _Toc52548713][bookmark: _Toc156479349]–	NR-DL-TDOA-Error

The IE NR-DL-TDOA-Error is used by the location server or target device to provide NR DL-TDOA error reasons to the target device or location server, respectively.

-- ASN1START



NR-DL-TDOA-Error-r16 ::= CHOICE {

	locationServerErrorCauses-r16		NR-DL-TDOA-LocationServerErrorCauses-r16,

	targetDeviceErrorCauses-r16			NR-DL-TDOA-TargetDeviceErrorCauses-r16,

	...

}



-- ASN1STOP



[bookmark: _Toc12618294][bookmark: _Toc37681206][bookmark: _Toc46486779][bookmark: _Toc52547124][bookmark: _Toc52547654][bookmark: _Toc52548184][bookmark: _Toc52548714][bookmark: _Toc156479350]–	NR-DL-TDOA-LocationServerErrorCauses

The IE NR-DL-TDOA-LocationServerErrorCauses is used by the location server to provide NR DL-TDOA error reasons to the target device.

-- ASN1START



NR-DL-TDOA-LocationServerErrorCauses-r16 ::= SEQUENCE {

	cause-r16		ENUMERATED	{	undefined,

									assistanceDataNotSupportedByServer,

									assistanceDataSupportedButCurrentlyNotAvailableByServer, 

									notProvidedAssistanceDataNotSupportedByServer,

									...,

									on-demand-dl-prs-NotSupportedByServer-v1700,

									on-demand-dl-prs-SupportedButCurrentlyNotAvailableByServer-v1700,

									rscpdAssistanceDataNotSupportedByServer-v18xy,

									rscpdAssistanceDataSupportedButCurrentlyNotAvailableByServer-v18xy

								},

	...

}



-- ASN1STOP



[bookmark: _Toc12618295][bookmark: _Toc37681207][bookmark: _Toc46486780][bookmark: _Toc52547125][bookmark: _Toc52547655][bookmark: _Toc52548185][bookmark: _Toc52548715][bookmark: _Toc156479351]–	NR-DL-TDOA-TargetDeviceErrorCauses

The IE NR-DL-TDOA-TargetDeviceErrorCauses is used by the target device to provide NR DL-TDOA error reasons to the location server.

-- ASN1START



NR-DL-TDOA-TargetDeviceErrorCauses-r16 ::= SEQUENCE {

	cause-r16		ENUMERATED {	undefined,

									assistance-data-missing,

									unableToMeasureAnyTRP,

									attemptedButUnableToMeasureSomeNeighbourTRPs,

									thereWereNotEnoughSignalsReceivedForUeBasedDL-TDOA,

									locationCalculationAssistanceDataMissing,

									...,

									thereWereNotEnoughSignalsReceivedForUeBasedDL-RSCPD-v18xy

								},

	...,

	[[

	remoteUE-Indication-r18			ENUMERATED {true}		OPTIONAL		-- Cond NR

	]]

}



-- ASN1STOP



		Conditional presence

		Explanation



		NR

		This field is optionally present, need OR, for NR access. Otherwise it is not present.







		NR-DL-TDOA-TargetDeviceErrorCauses field descriptions



		remoteUE-Indication

This field indicates whether the target device in NR access is configured as a L2 U2N Remote UE.







/*****************Unchanged Text Omitted*********************************************/

[bookmark: _Toc37681243][bookmark: _Toc46486818][bookmark: _Toc52547163][bookmark: _Toc52547693][bookmark: _Toc52548223][bookmark: _Toc52548753][bookmark: _Toc156479391]6.5.12.8	NR Multi-RTT Error Elements

[bookmark: _Toc37681244][bookmark: _Toc46486819][bookmark: _Toc52547164][bookmark: _Toc52547694][bookmark: _Toc52548224][bookmark: _Toc52548754][bookmark: _Toc156479392]–	NR-Multi-RTT-Error

The IE NR-Multi-RTT-Error is used by the location server or target device to provide NR Multi-RTT error reasons to the target device or location server, respectively.

-- ASN1START



NR-Multi-RTT-Error-r16 ::= CHOICE {

	locationServerErrorCauses-r16		NR-Multi-RTT-LocationServerErrorCauses-r16,

	targetDeviceErrorCauses-r16			NR-Multi-RTT-TargetDeviceErrorCauses-r16,

	...

}



-- ASN1STOP



[bookmark: _Toc37681245][bookmark: _Toc46486820][bookmark: _Toc52547165][bookmark: _Toc52547695][bookmark: _Toc52548225][bookmark: _Toc52548755][bookmark: _Toc156479393]–	NR-Multi-RTT-LocationServerErrorCauses

The IE NR-Multi-RTT-LocationServerErrorCauses is used by the location server to provide NR Multi-RTT error reasons to the target device.

-- ASN1START



NR-Multi-RTT-LocationServerErrorCauses-r16 ::= SEQUENCE {

	cause-r16		ENUMERATED	{	undefined,

									assistanceDataNotSupportedByServer,

									assistanceDataSupportedButCurrentlyNotAvailableByServer,

									...,

									on-demand-dl-prs-NotSupportedByServer-v1700,

									on-demand-dl-prs-SupportedButCurrentlyNotAvailableByServer-v1700,

									rscpAssistanceDataNotSupportedByServer-v18xy,

									rscpAssistanceDataSupportedButCurrentlyNotAvailableByServer-v18xy

								},

	...

}



-- ASN1STOP



[bookmark: _Toc37681246][bookmark: _Toc46486821][bookmark: _Toc52547166][bookmark: _Toc52547696][bookmark: _Toc52548226][bookmark: _Toc52548756][bookmark: _Toc156479394]–	NR-Multi-RTT-TargetDeviceErrorCauses

The IE NR-Multi-RTT-TargetDeviceErrorCauses is used by the target device to provide NR Multi-RTT error reasons to the location server.

-- ASN1START



NR-Multi-RTT-TargetDeviceErrorCauses-r16 ::= SEQUENCE {

	cause-r16		ENUMERATED {	undefined,

									dl-assistance-data-missing,

									unableToMeasureAnyTRP,

									attemptedButUnableToMeasureSomeNeighbourTRPs,

									ul-srs-configuration-missing,

									unableToTransmit-ul-srs,

									...,

									unableToMeasureRSCP-v18xy

								},

	...,

	[[

	remoteUE-Indication-r18		ENUMERATED {true}		OPTIONAL		-- Cond NR

	]]

}



-- ASN1STOP



		Conditional presence

		Explanation



		NR

		This field is optionally present, need OR, for NR access. Otherwise it is not present.







		NR-Multi-RTT-TargetDeviceErrorCauses field descriptions



		remoteUE-Indication

This field indicates whether the target device in NR access is configured as a L2 U2N Remote UE.







End of changes

Text Proposal for 37.355: Option 2- New Carrier Phase Positioning Location Server and Target Device Error Cause IEs under legacy DL-TDOA and Multi-RTT Error Causes

Start of changes

6.5.10 NR DL-TDOA Positioning

...

[bookmark: _Toc12618279][bookmark: _Toc37681193][bookmark: _Toc46486765][bookmark: _Toc52547110][bookmark: _Toc52547640][bookmark: _Toc52548170][bookmark: _Toc52548700][bookmark: _Toc156479335]6.5.10.3	NR DL-TDOA Location Information

[bookmark: _Toc12618280][bookmark: _Toc37681194][bookmark: _Toc46486766][bookmark: _Toc52547111][bookmark: _Toc52547641][bookmark: _Toc52548171][bookmark: _Toc52548701][bookmark: _Toc156479336]–	NR-DL-TDOA-ProvideLocationInformation

The IE NR-DL-TDOA-ProvideLocationInformation is used by the target device to provide NR DL-TDOA location measurements to the location server. It may also be used to provide NR DL-TDOA positioning specific error reason.

-- ASN1START



NR-DL-TDOA-ProvideLocationInformation-r16 ::= SEQUENCE {

	nr-DL-TDOA-SignalMeasurementInformation-r16	

											NR-DL-TDOA-SignalMeasurementInformation-r16

																			OPTIONAL,

	nr-dl-tdoa-LocationInformation-r16		NR-DL-TDOA-LocationInformation-r16

																			OPTIONAL,

	nr-DL-TDOA-Error-r16					NR-DL-TDOA-Error-r16			OPTIONAL,

	...,

	[[

	nr-DL-TDOA-SignalMeasurementInstances-r17

											SEQUENCE (SIZE (1..maxMeasInstances-r17)) OF

												NR-DL-TDOA-SignalMeasurementInformation-r16

																	OPTIONAL,	-- Cond batchUEA

	nr-DL-TDOA-LocationInformationInstances-r17

											SEQUENCE (SIZE (1..maxMeasInstances-r17)) OF

												NR-DL-TDOA-LocationInformation-r16

																	OPTIONAL	-- Cond batchUEB

	]],

	[[

	nr-Carrier-Phase-Error-r18				NR-Carrier-Phase-Error-r18		OPTIONAL

	]]

}



-- ASN1STOP



6.5.10.X	 NR Carrier Phase Positioning Error Elements

–	NR-Carrier-Phase-Error

The IE NR-Carrier-Phase-Error is used by the location server or target device to provide NR Carrier Phase positioning error reasons to the target device or location server, respectively.

-- ASN1START



NR-Carrier-Phase-Error-r18 ::= CHOICE {

	locationServerErrorCauses-r18		 	NR-Carrier-Phase-LocationServerErrorCauses-r18,

	targetDeviceErrorCauses- r18			NR-Carrier-Phase-TargetDeviceErrorCauses-r18,

	...

}



-- ASN1STOP



–	NR-Carrier-Phase-LocationServerErrorCauses

The IE NR-Carrier-Phase-LocationServerErrorCauses is used by the location server to provide NR Carrier Phase positioning error reasons to the target device.

-- ASN1START



NR-Carrier-Phase-LocationServerErrorCauses-r18 ::= SEQUENCE {

	cause-r18		ENUMERATED	{	undefined,

									assistanceDataNotSupportedByServer,

									assistanceDataSupportedButCurrentlyNotAvailableByServer, 

									notProvidedAssistanceDataNotSupportedByServer,

									on-demand-dl-prs-NotSupportedByServer,

									on-demand-dl-prs-SupportedButCurrentlyNotAvailableByServer,

									...

								},

	...

}



-- ASN1STOP



–	NR-Carrier-Phase-TargetDeviceErrorCauses

The IE NR-Carrier-Phase-TargetDeviceErrorCauses is used by the target device to provide NR Carrier Phase positioning error reasons to the location server.

-- ASN1START



NR-Carrier-Phase-TargetDeviceErrorCauses-r18 ::= SEQUENCE {

	cause-r18			ENUMERATED {	undefined,

									assistance-data-missing,

									unableToMeasureAnyTRP,

									attemptedButUnableToMeasureSomeNeighbourTRPs,

									thereWereNotEnoughSignalsReceivedForUeBasedDL-CarrierPhase,

									locationCalculationAssistanceDataMissing,

									...

								},

	...

}



-- ASN1STOP



/*****************Unchanged Text Omitted*******************************************/

6.5.12 NR Multi-RTT Positioning

...

[bookmark: _Toc37681233][bookmark: _Toc46486807][bookmark: _Toc52547152][bookmark: _Toc52547682][bookmark: _Toc52548212][bookmark: _Toc52548742][bookmark: _Toc156479379]6.5.12.3	NR Multi-RTT Location Information

[bookmark: _Toc37681234][bookmark: _Toc46486808][bookmark: _Toc52547153][bookmark: _Toc52547683][bookmark: _Toc52548213][bookmark: _Toc52548743][bookmark: _Toc156479380]–	NR-Multi-RTT-ProvideLocationInformation

The IE NR-Multi-RTT-ProvideLocationInformation is used by the target device to provide NR Multi-RTT location measurements to the location server. It may also be used to provide NR Multi-RTT positioning specific error reason.

-- ASN1START



NR-Multi-RTT-ProvideLocationInformation-r16 ::= SEQUENCE {

	nr-Multi-RTT-SignalMeasurementInformation-r16

											NR-Multi-RTT-SignalMeasurementInformation-r16

																					OPTIONAL,

	nr-Multi-RTT-Error-r16					NR-Multi-RTT-Error-r16					OPTIONAL,

	...,

	[[

	nr-Multi-RTT-SignalMeasurementInstances-r17

											SEQUENCE (SIZE (1..maxMeasInstances-r17)) OF

												NR-Multi-RTT-SignalMeasurementInformation-r16

																	OPTIONAL	--Cond batchUEA

	]],

	[[

	nr-Carrier-Phase-Error-r18				NR-Carrier-Phase-Error-r18				OPTIONAL

	]]

}



-- ASN1STOP



End of changes

Conclusion

The proposals relating to LPP open issues are summarized as follows:

Proposal 1: Introduce location server and target device error causes for Carrier phase positioning based on one of the following Options:

· Option 1: Carrier phase positioning location server error causes and target device error causes are merged into legacy DL-TDOA and Multi-RTT location server error causes and target device error causes, respectively (Option 1 TP provided).

· Option 2: Separate carrier phase positioning location server error causes and target device error causes are introduced (Option 2 TP provided).

References

[1] 3GPP TS 37.355, LTE Positioning Protocol, v18.1.0, Dec. 2023.



6




image2.emf
R2-2403540  LPP.docx


R2-2403540 LPP.docx
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Source:	Ericsson

Title:	Addressing LPP Open issues

Document for:	Discussion, Decision



1	Introduction

This paper discusses remaining Rel-18 open issues in TS 37.355 V.18.1.0.



2	Discussion

2.1	Clean-up of terminology

The following acronym has been introduced in TS37.355

PRU…

Furthermore, the stage 2 PRU description in TS 38.305 states:

PRU measurements may also be provided to the target device in the assistance data as described in clause 8.12.

From a location server perspective, the PRU functionality is realized by a UE with known location. 

Therefore, for clarity, the acronym” PRU” should be restrictively used in the specification. Currently, in LPP, PRU is primarily used when a target device requests location information that stems from a PRU for example to enable carrier phase positioning. In addition, the acronym appears at a few other places where it makes sense to use the generic “target device” term instead.



[bookmark: _Toc162862996][bookmark: _Toc163199389]Replace PRU by UE at indicated places in Appendix A.1.



2.2	Reporting of position and measurements

At RAN2#125, the combined location and measurements reporting was discussed, and questions were raised if some specific error handling is needed in case the target device was unable to determine a position estimate but is able to provide measurements.

The proposed handling is to introduce a common error attribute to address this specific case, while the measurements error handling will be per positioning method as is.

[bookmark: _Toc162862997][bookmark: _Toc163199390]Add common error message when a position estimate is not available.



It was also discussed that the reported position estimate may not be based on any of the currently listed location sources. For example, the position estimate can be provided via some external interface. Therefore, it seems reasonable to be able to indicate an external location source.

[bookmark: _Toc162862998][bookmark: _Toc163199391]Introduce a location source for external position.

The converged signaling seems to address the intended behaviour, so the editorial note to the CommonIEsRequestLocationInformation can be removed.

[bookmark: _Toc163199392]Remove the editorial note to the CommonIEsRequestLocationInformation.

In summary, these proposals are realized in the text proposal in Appendix A.2.

[bookmark: _Toc163199393]Agree to the text proposal in Appendix A.2.



2.3	RAT-dependent Integrity issues

There are several components of the error source characterization for integrity calculations:

· service parameters stating the integrity risk range within which the assistance data is valid

· service alerts indicating if different parts of the assistance data are valid for integrity calculations

· error distribution overbounding parameters

· error correlation times

The error correlation time reflects the expected variability of the error in time, with a short time correlation implies large variability and a long time correlation implies a small to no variability. Some of the error sources can be seen as rather static errors, while others vary in time. One example of rather static errors can be related to the TRP location errors. However, the expected time correlation can be different for the TRP and ARP location on one side, and the DL-PRS resource on the other. The TRP and ARP can fluctuate because they can be deployed on some somewhat flexible structure, while the DL-PRS resource is firmly mounted to the antenna panel and will not vary. Still, it is only possible to specify one error time correlation for the TRP   

[bookmark: _Toc162862999][bookmark: _Toc163199394]Separate time constant for error source bounds for TRP location.

[bookmark: _Toc163199395]Agree to the text proposal in Appendix A.3.



2.4	PRS-DRX Alignment

During RAN2#125, it was discussed whether for PRS with (e)DRX alignment, an enhancement of on-demand PRS request from UE is needed or not. Specifically, if a new field to request DL-PRS transmission at a time indicated with a certain slot offset corresponding to occurrence of DL-PRS Resource set to the IE NR-On-Demand-DL-PRS-PerFreqLayer-r17 is needed or not.

[bookmark: _Hlk145399929]dl-prs-ResourceSetSlotOffsetReq-r18		INTEGER (0..81919)						OPTIONAL



In our view, on-demand PRS is best effort and NW may even ignore the request if several UEs are requesting the PRS transmission with differing characteristics. PRS is shared resource where all the UEs which can receive the signal should be able to perform the measurement. Thus, the PRS is shared not only by UEs in serving cell but is also utilized by UEs in non-serving (neighboring) cells.

Another aspect is that on-demand PRS signaling request from UE already allows UE to request start time of PRS at specific time instance and also for certain duration.

DL-PRS-StartTime-and-Duration-r17 ::= SEQUENCE {

	dl-prs-start-time-r17		INTEGER (1..1024)						OPTIONAL,

	dl-prs-duration-r17			SEQUENCE {

									seconds-r17		INTEGER (0..59)		OPTIONAL,

									minutes-r17		INTEGER (0..59)		OPTIONAL,

									hours-r17		INTEGER (0..23)		OPTIONAL,

									...



		dl-prs-StartTime-and-Duration

This field specifies the requested start time and duration for the on-demand DL-PRS and comprises the following subfields:

-	dl-prs-start-time specifies the desired start time for the requested DL-PRS. It indicates the time in seconds from the time the IE NR-On-Demand-DL-PRS-Request was received.

-	dl-prs-duration specifies the desired duration of the requested DL-PRS. The desired duration is the sum of the seconds, minutes, hours fields. If this field is included, at least one of the seconds, minutes, hours fields shall be present.







As such the desired SFN offset for the DL-PRS resource occurence can be expressed by the start time as eventually from NW side it anyway translates to time when PRS should be started. It would not matter if it were expressed in seconds or slot numbers.

on-demand PRS is best effort and NW may even ignore the request if several UEs are requesting the PRS transmission with differing characteristics. on-demand PRS already allows UE to request start time in granular time frame which is as such same as SFN-Offset; i.e It would not matter if it were expressed in seconds or slot numbers.



[bookmark: _Toc162863000][bookmark: _Toc163199396]No stage3 enhancement is done for on-demand PRS for PRS and DRX alignment. Existing signaling is reused.





























Conclusion

Based on the discussion in the previous sections we propose the following:

Proposal 1	Replace PRU by UE at indicated places in Appendix A.1.

Proposal 2	Add common error message when a position estimate is not available.

Proposal 3	Introduce a location source for external position.

Proposal 4	Remove the editorial note to the CommonIEsRequestLocationInformation.

Proposal 5	Agree to the text proposal in Appendix A.2.

Proposal 6	Separate time constant for error source bounds for TRP location.

Proposal 7	Agree to the text proposal in Appendix A.3.

Proposal 8	No stage3 enhancement is done for on-demand PRS for PRS and DRX alignment. Existing signaling is reused.



A	Text Proposal/Draft CR

A.1 Replace “PRU” by “target device”

Beginning of Changes

[bookmark: _Toc37680836][bookmark: _Toc46486407][bookmark: _Toc52546752][bookmark: _Toc52547282][bookmark: _Toc52547812][bookmark: _Toc52548342][bookmark: _Toc156478912]6.4.2	Common Positioning

[…]



[bookmark: _Toc37680841][bookmark: _Toc46486412][bookmark: _Toc52546757][bookmark: _Toc52547287][bookmark: _Toc52547817][bookmark: _Toc52548347][bookmark: _Toc156478917]–	CommonIEsRequestLocationInformation

The CommonIEsRequestLocationInformation carries common IEs for a Request Location Information LPP message Type.

-- ASN1START



CommonIEsRequestLocationInformation ::= SEQUENCE {

	locationInformationType		LocationInformationType,

	triggeredReporting			TriggeredReportingCriteria	OPTIONAL,	-- Cond ECID

	periodicalReporting			PeriodicalReportingCriteria OPTIONAL,	-- Need ON

	additionalInformation		AdditionalInformation		OPTIONAL,	-- Need ON

	qos							QoS							OPTIONAL,	-- Need ON

	environment					Environment					OPTIONAL,	-- Need ON

	locationCoordinateTypes		LocationCoordinateTypes		OPTIONAL,	-- Need ON

	velocityTypes				VelocityTypes				OPTIONAL,	-- Need ON

	...,

	[[

		messageSizeLimitNB-r14	MessageSizeLimitNB-r14		OPTIONAL	-- Need ON

	]],

	[[

		segmentationInfo-r14	SegmentationInfo-r14		OPTIONAL	-- Need ON

	]],

	[[

		scheduledLocationTime-r17

								ScheduledLocationTime-r17	OPTIONAL,	-- Need ON

		targetIntegrityRisk-r17

								TargetIntegrityRisk-r17		OPTIONAL	-- Need ON

	]]

}



LocationInformationType ::= ENUMERATED {

	locationEstimateRequired,

	locationMeasurementsRequired,

	locationEstimatePreferred,

	locationMeasurementsPreferred,

	...,

	locationEstimateAndMeasurementsRequired-r18

}



PeriodicalReportingCriteria ::=		SEQUENCE {

	reportingAmount						ENUMERATED {

											ra1, ra2, ra4, ra8, ra16, ra32,

											ra64, ra-Infinity

										} DEFAULT ra-Infinity,

	reportingInterval					ENUMERATED {

											noPeriodicalReporting, ri0-25,

											ri0-5, ri1, ri2, ri4, ri8, ri16, ri32, ri64

										}

}



TriggeredReportingCriteria ::=		SEQUENCE {

	cellChange							BOOLEAN,

	reportingDuration					ReportingDuration,

	...

}



ReportingDuration ::=				INTEGER (0..255)



AdditionalInformation ::= ENUMERATED {

	onlyReturnInformationRequested,

	mayReturnAdditionalInformation,

	...

}



QoS ::= SEQUENCE {

	horizontalAccuracy			HorizontalAccuracy		OPTIONAL,	-- Need ON

	verticalCoordinateRequest	BOOLEAN,

	verticalAccuracy			VerticalAccuracy		OPTIONAL,	-- Need ON

	responseTime				ResponseTime			OPTIONAL,	-- Need ON

	velocityRequest				BOOLEAN,				

	...,

	[[	responseTimeNB-r14		ResponseTimeNB-r14		OPTIONAL	-- Need ON

	]],

	[[	horizontalAccuracyExt-r15	HorizontalAccuracyExt-r15		OPTIONAL,	-- Need ON

		verticalAccuracyExt-r15		VerticalAccuracyExt-r15			OPTIONAL	-- Need ON

	]]

}



HorizontalAccuracy ::= SEQUENCE {

	accuracy		INTEGER(0..127),

	confidence		INTEGER(0..100),

	...

}



VerticalAccuracy ::= SEQUENCE {

	accuracy		INTEGER(0..127),

	confidence		INTEGER(0..100),

	...

}



HorizontalAccuracyExt-r15 ::= SEQUENCE {

	accuracyExt-r15		INTEGER(0..255),

	confidence-r15		INTEGER(0..100),

	...

}



VerticalAccuracyExt-r15 ::= SEQUENCE {

	accuracyExt-r15		INTEGER(0..255),

	confidence-r15		INTEGER(0..100),

	...

}



ResponseTime ::= SEQUENCE {

	time								INTEGER (1..128),

	...,	

	[[	responseTimeEarlyFix-r12		INTEGER (1..128)		OPTIONAL		-- Need ON

	]],

	[[	unit-r15				ENUMERATED { ten-seconds, ... , ten-milli-seconds-v1700 }

																OPTIONAL		-- Need ON

	]]

}



ResponseTimeNB-r14 ::= SEQUENCE {

	timeNB-r14							INTEGER (1..512),

	responseTimeEarlyFixNB-r14			INTEGER (1..512)		OPTIONAL,		-- Need ON

	...,

	[[	unitNB-r15				ENUMERATED { ten-seconds, ... }	OPTIONAL		-- Need ON

	]]

}



Environment ::= ENUMERATED {

	badArea,

	notBadArea,

	mixedArea,

	...

}



MessageSizeLimitNB-r14 ::= SEQUENCE {

	measurementLimit-r14				INTEGER (1..512)		OPTIONAL,		-- Need ON

	...

}



ScheduledLocationTime-r17 ::= SEQUENCE {

	utcTime-r17			UTCTime											OPTIONAL,	-- Need ON

	gnssTime-r17		SEQUENCE {

							gnss-TOD-msec-r17		INTEGER (0..3599999),

							gnss-TimeID-r17			GNSS-ID

						}												OPTIONAL,	-- Need ON

	networkTime-r17		CHOICE {

							e-utraTime-r17			SEQUENCE {

								lte-PhysCellId-r17			INTEGER (0..503),

								lte-ArfcnEUTRA-r17			ARFCN-ValueEUTRA,

								lte-CellGlobalId-r17		CellGlobalIdEUTRA-AndUTRA

																		OPTIONAL,	-- Need ON

								lte-SystemFrameNumber-r17	INTEGER (0..1023)

							},

							nrTime-r17				SEQUENCE {

								nr-PhysCellID-r17		NR-PhysCellID-r16,

								nr-ARFCN-r17			ARFCN-ValueNR-r15,

								nr-CellGlobalID-r17		NCGI-r15	OPTIONAL,		-- Need ON

								nr-SFN-r17				INTEGER (0..1023),

								nr-Slot-r17				CHOICE {

									scs15-r17				INTEGER (0..9),

									scs30-r17				INTEGER (0..19),

									scs60-r17				INTEGER (0..39),

									scs120-r17				INTEGER (0..79)

								}										OPTIONAL	-- Need ON

							},

							...

						}												OPTIONAL,	-- Need ON

	relativeTime-r17	INTEGER (1..1024)								OPTIONAL	-- Need ON

}



TargetIntegrityRisk-r17 ::=		INTEGER (10..90)



-- ASN1STOP



Editor Notes: FFS exact IE structure of the request for location+measurements in the agreement of RAN2#123bis.



		Conditional presence

		Explanation



		ECID

		The field is optionally present, need ON, if E-CID or NR E-CID is requested. Otherwise it is not present.







		CommonIEsRequestLocationInformation field descriptions



		locationInformationType

This IE indicates whether the server requires a location estimate or measurements. For 'locationEstimateRequired', the target device shall return a location estimate if possible, or indicate a location error if not possible. For 'locationMeasurementsRequired', the target device shall return measurements if possible, or indicate a location error if not possible. For 'locationEstimatePreferred', the target device shall return a location estimate if possible, but may also or instead return measurements for any requested position methods for which a location estimate is not possible. For 'locationMeasurementsPreferred', the target device shall return location measurements if possible, but may also or instead return a location estimate for any requested position methods for which return of location measurements is not possible. For 'locationEstimateAndMeasurementsRequired', the PRU target device shall return both location estimate and measurements if possible, or indicate a location error if not possible.

NOTE:	If the target devicePRU is requested to return both location estimate and measurements, the location information is determined independently of the reported measurements.



		triggeredReporting

This IE indicates that triggered reporting is requested and comprises the following subfields:

-	cellChange: If this field is set to TRUE, the target device provides requested location information each time the primary cell has changed.

-	reportingDuration: Maximum duration of triggered reporting in seconds. A value of zero is interpreted to mean an unlimited (i.e. "infinite") duration. The target device should continue triggered reporting for the reportingDuration or until an LPP Abort or LPP Error message is received.

The triggeredReporting field should not be included by the location server and shall be ignored by the target device if the periodicalReporting IE or responseTime IE or responseTimeNB IE is included in CommonIEsRequestLocationInformation.



		periodicalReporting

This IE indicates that periodic reporting is requested and comprises the following subfields:

-	reportingAmount indicates the number of periodic location information reports requested. Enumerated values correspond to 1, 2, 4, 8, 16, 32, 64, or infinite/indefinite number of reports. If the reportingAmount is 'infinite/indefinite', the target device shou-ld continue periodic reporting until an LPP Abort message is received. The value 'ra1' shall not be used by a sender.

-	reportingInterval indicates the interval between location information reports and the response time requirement for the first location information report. Enumerated values ri0-25, ri0-5, ri1, ri2, ri4, ri8, ri16, ri32, ri64 correspond to reporting intervals of 1, 2, 4, 8, 10, 16, 20, 32, and 64 seconds, respectively. Measurement reports containing no measurements or no location estimate are required when a reportingInterval expires before a target device is able to obtain new measurements or obtain a new location estimate. The value 'noPeriodicalReporting' shall not be used by a sender.



		additionalInformation

This IE indicates whether a target device is allowed to return additional information to that requested. If this IE indicates 'onlyReturnInformationRequested' then the target device shall not return any additional information to that requested by the server. If this IE indicates 'mayReturnAdditionalInformation' then the target device may return additional information to that requested by the server. If a location estimate is returned, any additional information is restricted to that associated with a location estimate (e.g. might include velocity if velocity was not requested but cannot include measurements). If measurements are returned, any additional information is restricted to additional measurements (e.g. might include E-CID measurements if A-GNSS measurements were requested but not E-CID measurements).



		qos

This IE indicates the quality of service and comprises a number of sub-fields. In the case of measurements, some of the sub-fields apply to the location estimate that could be obtained by the server from the measurements provided by the target device assuming that the measurements are the only sources of error. Fields are as follows:

-	horizontalAccuracy indicates the maximum horizontal error in the location estimate at an indicated confidence level. The 'accuracy' corresponds to the encoded uncertainty as defined in TS 23.032 [15] and 'confidence' corresponds to confidence as defined in TS 23.032 [15].

-	verticalCoordinateRequest indicates whether a vertical coordinate is required (TRUE) or not (FALSE)

-	verticalAccuracy indicates the maximum vertical error in the location estimate at an indicated confidence level and is only applicable when a vertical coordinate is requested. The 'accuracy' corresponds to the encoded uncertainty altitude as defined in TS 23.032 [15] and 'confidence' corresponds to confidence as defined in TS 23.032 [15].

-	responseTime

-	time indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation. If the unit field is absent, this is given as an integer number of seconds between 1 and 128. If the unit field is present with enumerated value 'ten-seconds', the maximum response time is given in units of 10-seconds, between 10 and 1280 seconds. If the unit field is present with enumerated value 'ten-milli-seconds', the maximum response time is given in units of 10-milli-seconds, between 0.01 and 1.28 seconds. If the periodicalReporting IE is included in CommonIEsRequestLocationInformation, this field should not be included by the location server and shall be ignored by the target device (if included).

-	responseTimeEarlyFix indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation containing early location measurements or an early location estimate. If the unit field is absent, this is given as an integer number of seconds between 1 and 128. If the unit field is present with enumerated value 'ten-seconds', the maximum response time is given in units of 10-seconds, between 10 and 1280 seconds. If the unit field is present with enumerated value 'ten-milli-seconds', the maximum response time is given in units of 10-milli-seconds, between 0.01 and 1.28 seconds. When this IE is included, a target should send a ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit into a single message) containing early location information according to the responseTimeEarlyFix IE and a subsequent ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit into a single message) containing final location information according to the time IE. A target shall omit sending a ProvideLocationInformation if the early location information is not available at the expiration of the time value in the responseTimeEarlyFix IE. A server should set the responseTimeEarlyFix IE to a value less than that for the time IE. A target shall ignore the responseTimeEarlyFix IE if its value is not less than that for the time IE.

-	unit indicates the unit of the time and responseTimeEarlyFix fields. Enumerated value 'ten-seconds' corresponds to a resolution of 10 seconds. Enumerated value 'ten-milli-seconds' corresponds to a resolution of 0.01 seconds. If this field is absent, the unit/resolution is 1 second. Enumerated value 'ten-milli-seconds' is only applicable for NR E-CID Positioning, NR DL-TDOA Positioning, NR DL-AoD Positioning, and NR Multi-RTT Positioning. If the enumerated value 'ten-milli-seconds' is included for methods others than NR E-CID Positioning, NR DL-TDOA Positioning, NR DL-AoD Positioning, and NR Multi-RTT Positioning the target device shall ignore the unit field.

-	velocityRequest indicates whether velocity (or measurements related to velocity) is requested (TRUE) or not (FALSE).

-	responseTimeNB
If the periodicalReporting IE or responseTime IE is included in CommonIEsRequestLocationInformation, this field should not be included by the location server and shall be ignored by the target device (if included).

-	timeNB indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation. If the unitNB field is absent, this is given as an integer number of seconds between 1 and 512. If the unitNB field is present, the maximum response time is given in units of 10-seconds, between 10 and 5120 seconds.

-	responseTimeEarlyFixNB indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation containing early location measurements or an early location estimate. If the unitNB field is absent, this is given as an integer number of seconds between 1 and 512. If the unitNB field is present, the maximum response time is given in units of 10-seconds, between 10 and 5120 seconds. When this IE is included, a target should send a ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit into a single message) containing early location information according to the responseTimeEarlyFixNB IE and a subsequent ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit into a single message) containing final location information according to the timeNB IE. A target shall omit sending a ProvideLocationInformation if the early location information is not available at the expiration of the time value in the responseTimeEarlyFixNB IE. A server should set the responseTimeEarlyFixNB IE to a value less than that for the timeNB IE. A target shall ignore the responseTimeEarlyFixNB IE if its value is not less than that for the timeNB IE.

-	unitNB indicates the unit of the timeNB and responseTimeEarlyFixNB fields. Enumerated value 'ten-second' corresponds to a resolution of 10 seconds. If this field is absent, the unit/resolution is 1 second.

-	horizontalAccuracyExt indicates the maximum horizontal error in the location estimate at an indicated confidence level. The 'accuracyExt' corresponds to the encoded high accuracy uncertainty as defined in TS 23.032 [15] and 'confidence' corresponds to confidence as defined in TS 23.032 [15]. This field should not be included by the location server and shall be ignored by the target device if the horizontalAccuracy field is included in QoS.

-	verticalAccuracyExt indicates the maximum vertical error in the location estimate at an indicated confidence level and is only applicable when a vertical coordinate is requested. The 'accuracyExt' corresponds to the encoded high accuracy uncertainty as defined in TS 23.032 [15] and 'confidence' corresponds to confidence as defined in TS 23.032 [15]. This field should not be included by the location server and shall be ignored by the target device if the verticalAccuracy field is included in QoS.

All QoS requirements shall be obtained by the target device to the degree possible but it is permitted to return a response that does not fulfill all QoS requirements if some were not attainable. The single exception is time and timeNB which shall always be fulfilled – even if that means not fulfilling other QoS requirements.

A target device supporting NB-IoT access shall support the responseTimeNB IE.

A target device supporting HA GNSS shall support the HorizontalAccuracyExt, VerticalAccuracyEx, and unit fields with enumerated value 'ten-seconds'.

A target device supporting NB-IoT access and HA GNSS shall support the unitNB field.



		environment

This field provides the target device with information about expected multipath and non line of sight (NLOS) in the current area. The following values are defined:

-	badArea:	possibly heavy multipath and NLOS conditions (e.g. bad urban or urban).

-	notBadArea:	no or light multipath and usually LOS conditions (e.g. suburban or rural).

-	mixedArea:	environment that is mixed or not defined.

If this field is absent, a default value of 'mixedArea' applies.



		locationCoordinateTypes

This field provides a list of the types of location estimate that the target device may return when a location estimate is obtained by the target.



		velocityTypes

This fields provides a list of the types of velocity estimate that the target device may return when a velocity estimate is obtained by the target.



		messageSizeLimitNB

This field provides an octet limit on the amount of location information a target device can return.

-	measurementLimit indicates the maximum amount of location information the target device should return in response to the RequestLocationInformation message received from the location server.
The limit applies to the overall size of the LPP message at LPP level (LPP Provide Location Information), and is specified in steps of 100 octets. The message size limit is then given by the value provided in measurementLimit times 100 octets.



		segmentationInfo

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



		scheduledLocationTime

This field indicates that the target device is requested to obtain location measurements or location estimate valid at the scheduledLocationTime T and comprises the following subfields:

-	utcTime provides T in UTC in the form of YYMMDDhhmmssZ.

-	gnssTime provides T in GNSS system time of the GNSS indicated by gnss-TimeID.

-	gnss-TOD-msec specifies the GNSS TOD in 1-milli-second resolution rounded down to the nearest millisecond unit.

-	networkTime provides T in E-UTRA or NR network time.

-	lte-PhysCellId, lte-ArfcnEUTRA, lte-CellGlobalId identifies the reference cell (E-UTRA) that is used for the network time.

-	lte-systemFrameNumber specifies the system frame number in E-UTRA.

-	nr-PhysCellID, nr-ARFCN , nr-CellGlobalID identifies the reference cell (NR) that is used for the network time.

-	nr-SFN specifies the system frame number in NR.

-	nr-Slot specifies the slot number in NR for the indicated subcarrier spacing (SCS). The total NR network time is given by nr-SFN + nr-Slot.

-	relativeTime provides T in seconds from current time, where current time is defined as the time the CommonIEsRequestLocationInformation was received.

NOTE 1:	A location estimate returned to an LCS Client, AF or UE for a scheduled location time can be treated by the LCS Client, AF or UE as an estimate of the location of the UE at the scheduled location time (see TS 23.273 [42]).

NOTE 2:	If this field is present, at least one of utcTime, gnssTime, networkTime, or relativeTime shall be present.



		targetIntegrityRisk

This field indicates the TIR for which the PL is requested. The TIR is calculated by P=10-0.1n [hour-1] where n is the value of targetIntegrityRisk and the range is 10-1 to 10-9 per hour.







End of changes



A.2 Location and Measurement Required corrections

Beginning of Changes

6.4.2	Common Positioning

[…]
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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

This field, if present, indicates that the target device supports locationEstimateAndMeasurementsRequired in LocationInformationType, where the location estimate is decoupled from the location measurements, and the location estimates are provided as if the locationMeasurementsRequired was set as LocationInformationType.







[…]



–	CommonIEsRequestLocationInformation

The CommonIEsRequestLocationInformation carries common IEs for a Request Location Information LPP message Type.

-- ASN1START



CommonIEsRequestLocationInformation ::= SEQUENCE {

	locationInformationType		LocationInformationType,

	triggeredReporting			TriggeredReportingCriteria	OPTIONAL,	-- Cond ECID

	periodicalReporting			PeriodicalReportingCriteria OPTIONAL,	-- Need ON

	additionalInformation		AdditionalInformation		OPTIONAL,	-- Need ON

	qos							QoS							OPTIONAL,	-- Need ON

	environment					Environment					OPTIONAL,	-- Need ON

	locationCoordinateTypes		LocationCoordinateTypes		OPTIONAL,	-- Need ON

	velocityTypes				VelocityTypes				OPTIONAL,	-- Need ON

	...,

	[[

		messageSizeLimitNB-r14	MessageSizeLimitNB-r14		OPTIONAL	-- Need ON

	]],

	[[

		segmentationInfo-r14	SegmentationInfo-r14		OPTIONAL	-- Need ON

	]],

	[[

		scheduledLocationTime-r17

								ScheduledLocationTime-r17	OPTIONAL,	-- Need ON

		targetIntegrityRisk-r17

								TargetIntegrityRisk-r17		OPTIONAL	-- Need ON

	]]

}



LocationInformationType ::= ENUMERATED {

	locationEstimateRequired,

	locationMeasurementsRequired,

	locationEstimatePreferred,

	locationMeasurementsPreferred,

	...,

	locationEstimateAndMeasurementsRequired-r18

}



PeriodicalReportingCriteria ::=		SEQUENCE {

	reportingAmount						ENUMERATED {

											ra1, ra2, ra4, ra8, ra16, ra32,

											ra64, ra-Infinity

										} DEFAULT ra-Infinity,

	reportingInterval					ENUMERATED {

											noPeriodicalReporting, ri0-25,

											ri0-5, ri1, ri2, ri4, ri8, ri16, ri32, ri64

										}

}



TriggeredReportingCriteria ::=		SEQUENCE {

	cellChange							BOOLEAN,

	reportingDuration					ReportingDuration,

	...

}



ReportingDuration ::=				INTEGER (0..255)



AdditionalInformation ::= ENUMERATED {

	onlyReturnInformationRequested,

	mayReturnAdditionalInformation,

	...

}



QoS ::= SEQUENCE {

	horizontalAccuracy			HorizontalAccuracy		OPTIONAL,	-- Need ON

	verticalCoordinateRequest	BOOLEAN,

	verticalAccuracy			VerticalAccuracy		OPTIONAL,	-- Need ON

	responseTime				ResponseTime			OPTIONAL,	-- Need ON

	velocityRequest				BOOLEAN,				

	...,

	[[	responseTimeNB-r14		ResponseTimeNB-r14		OPTIONAL	-- Need ON

	]],

	[[	horizontalAccuracyExt-r15	HorizontalAccuracyExt-r15		OPTIONAL,	-- Need ON

		verticalAccuracyExt-r15		VerticalAccuracyExt-r15			OPTIONAL	-- Need ON

	]]

}



HorizontalAccuracy ::= SEQUENCE {

	accuracy		INTEGER(0..127),

	confidence		INTEGER(0..100),

	...

}



VerticalAccuracy ::= SEQUENCE {

	accuracy		INTEGER(0..127),

	confidence		INTEGER(0..100),

	...

}



HorizontalAccuracyExt-r15 ::= SEQUENCE {

	accuracyExt-r15		INTEGER(0..255),

	confidence-r15		INTEGER(0..100),

	...

}



VerticalAccuracyExt-r15 ::= SEQUENCE {

	accuracyExt-r15		INTEGER(0..255),

	confidence-r15		INTEGER(0..100),

	...

}



ResponseTime ::= SEQUENCE {

	time								INTEGER (1..128),

	...,	

	[[	responseTimeEarlyFix-r12		INTEGER (1..128)		OPTIONAL		-- Need ON

	]],

	[[	unit-r15				ENUMERATED { ten-seconds, ... , ten-milli-seconds-v1700 }

																OPTIONAL		-- Need ON

	]]

}



ResponseTimeNB-r14 ::= SEQUENCE {

	timeNB-r14							INTEGER (1..512),

	responseTimeEarlyFixNB-r14			INTEGER (1..512)		OPTIONAL,		-- Need ON

	...,

	[[	unitNB-r15				ENUMERATED { ten-seconds, ... }	OPTIONAL		-- Need ON

	]]

}



Environment ::= ENUMERATED {

	badArea,

	notBadArea,

	mixedArea,

	...

}



MessageSizeLimitNB-r14 ::= SEQUENCE {

	measurementLimit-r14				INTEGER (1..512)		OPTIONAL,		-- Need ON

	...

}



ScheduledLocationTime-r17 ::= SEQUENCE {

	utcTime-r17			UTCTime											OPTIONAL,	-- Need ON

	gnssTime-r17		SEQUENCE {

							gnss-TOD-msec-r17		INTEGER (0..3599999),

							gnss-TimeID-r17			GNSS-ID

						}												OPTIONAL,	-- Need ON

	networkTime-r17		CHOICE {

							e-utraTime-r17			SEQUENCE {

								lte-PhysCellId-r17			INTEGER (0..503),

								lte-ArfcnEUTRA-r17			ARFCN-ValueEUTRA,

								lte-CellGlobalId-r17		CellGlobalIdEUTRA-AndUTRA

																		OPTIONAL,	-- Need ON

								lte-SystemFrameNumber-r17	INTEGER (0..1023)

							},

							nrTime-r17				SEQUENCE {

								nr-PhysCellID-r17		NR-PhysCellID-r16,

								nr-ARFCN-r17			ARFCN-ValueNR-r15,

								nr-CellGlobalID-r17		NCGI-r15	OPTIONAL,		-- Need ON

								nr-SFN-r17				INTEGER (0..1023),

								nr-Slot-r17				CHOICE {

									scs15-r17				INTEGER (0..9),

									scs30-r17				INTEGER (0..19),

									scs60-r17				INTEGER (0..39),

									scs120-r17				INTEGER (0..79)

								}										OPTIONAL	-- Need ON

							},

							...

						}												OPTIONAL,	-- Need ON

	relativeTime-r17	INTEGER (1..1024)								OPTIONAL	-- Need ON

}



TargetIntegrityRisk-r17 ::=		INTEGER (10..90)



-- ASN1STOP



Editor Notes: FFS exact IE structure of the request for location+measurements in the agreement of RAN2#123bis.



		Conditional presence

		Explanation



		ECID

		The field is optionally present, need ON, if E-CID or NR E-CID is requested. Otherwise it is not present.







		CommonIEsRequestLocationInformation field descriptions



		locationInformationType

This IE indicates whether the server requires a location estimate or measurements. For 'locationEstimateRequired', the target device shall return a location estimate if possible, or indicate a location error if not possible. For 'locationMeasurementsRequired', the target device shall return measurements if possible, or indicate a location error if not possible. For 'locationEstimatePreferred', the target device shall return a location estimate if possible, but may also or instead return measurements for any requested position methods for which a location estimate is not possible. For 'locationMeasurementsPreferred', the target device shall return location measurements if possible, but may also or instead return a location estimate for any requested position methods for which return of location measurements is not possible. For 'locationEstimateAndMeasurementsRequired', the PRU shall return both location estimate and measurements if possible, where it is up to the target device to decide on positioning methods to generate the location estimate, or indicate a location error if not possible, where 

-	a commonIEsError is indicated if a location estimate cannot be provided

-	an error as if 'locationMeasurementsRequired' was indicated if any location measurement cannot be provided.

NOTE:	If the PRU is requested to return both location estimate and measurements, the location information is determined independently of the reported measurements.



		triggeredReporting

This IE indicates that triggered reporting is requested and comprises the following subfields:

-	cellChange: If this field is set to TRUE, the target device provides requested location information each time the primary cell has changed.

-	reportingDuration: Maximum duration of triggered reporting in seconds. A value of zero is interpreted to mean an unlimited (i.e. "infinite") duration. The target device should continue triggered reporting for the reportingDuration or until an LPP Abort or LPP Error message is received.

The triggeredReporting field should not be included by the location server and shall be ignored by the target device if the periodicalReporting IE or responseTime IE or responseTimeNB IE is included in CommonIEsRequestLocationInformation.



		periodicalReporting

This IE indicates that periodic reporting is requested and comprises the following subfields:

-	reportingAmount indicates the number of periodic location information reports requested. Enumerated values correspond to 1, 2, 4, 8, 16, 32, 64, or infinite/indefinite number of reports. If the reportingAmount is 'infinite/indefinite', the target device shou-ld continue periodic reporting until an LPP Abort message is received. The value 'ra1' shall not be used by a sender.

-	reportingInterval indicates the interval between location information reports and the response time requirement for the first location information report. Enumerated values ri0-25, ri0-5, ri1, ri2, ri4, ri8, ri16, ri32, ri64 correspond to reporting intervals of 1, 2, 4, 8, 10, 16, 20, 32, and 64 seconds, respectively. Measurement reports containing no measurements or no location estimate are required when a reportingInterval expires before a target device is able to obtain new measurements or obtain a new location estimate. The value 'noPeriodicalReporting' shall not be used by a sender.



		additionalInformation

This IE indicates whether a target device is allowed to return additional information to that requested. If this IE indicates 'onlyReturnInformationRequested' then the target device shall not return any additional information to that requested by the server. If this IE indicates 'mayReturnAdditionalInformation' then the target device may return additional information to that requested by the server. If a location estimate is returned, any additional information is restricted to that associated with a location estimate (e.g. might include velocity if velocity was not requested but cannot include measurements). If measurements are returned, any additional information is restricted to additional measurements (e.g. might include E-CID measurements if A-GNSS measurements were requested but not E-CID measurements).



		qos

This IE indicates the quality of service and comprises a number of sub-fields. In the case of measurements, some of the sub-fields apply to the location estimate that could be obtained by the server from the measurements provided by the target device assuming that the measurements are the only sources of error. Fields are as follows:

-	horizontalAccuracy indicates the maximum horizontal error in the location estimate at an indicated confidence level. The 'accuracy' corresponds to the encoded uncertainty as defined in TS 23.032 [15] and 'confidence' corresponds to confidence as defined in TS 23.032 [15].

-	verticalCoordinateRequest indicates whether a vertical coordinate is required (TRUE) or not (FALSE)

-	verticalAccuracy indicates the maximum vertical error in the location estimate at an indicated confidence level and is only applicable when a vertical coordinate is requested. The 'accuracy' corresponds to the encoded uncertainty altitude as defined in TS 23.032 [15] and 'confidence' corresponds to confidence as defined in TS 23.032 [15].

-	responseTime

-	time indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation. If the unit field is absent, this is given as an integer number of seconds between 1 and 128. If the unit field is present with enumerated value 'ten-seconds', the maximum response time is given in units of 10-seconds, between 10 and 1280 seconds. If the unit field is present with enumerated value 'ten-milli-seconds', the maximum response time is given in units of 10-milli-seconds, between 0.01 and 1.28 seconds. If the periodicalReporting IE is included in CommonIEsRequestLocationInformation, this field should not be included by the location server and shall be ignored by the target device (if included).

-	responseTimeEarlyFix indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation containing early location measurements or an early location estimate. If the unit field is absent, this is given as an integer number of seconds between 1 and 128. If the unit field is present with enumerated value 'ten-seconds', the maximum response time is given in units of 10-seconds, between 10 and 1280 seconds. If the unit field is present with enumerated value 'ten-milli-seconds', the maximum response time is given in units of 10-milli-seconds, between 0.01 and 1.28 seconds. When this IE is included, a target should send a ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit into a single message) containing early location information according to the responseTimeEarlyFix IE and a subsequent ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit into a single message) containing final location information according to the time IE. A target shall omit sending a ProvideLocationInformation if the early location information is not available at the expiration of the time value in the responseTimeEarlyFix IE. A server should set the responseTimeEarlyFix IE to a value less than that for the time IE. A target shall ignore the responseTimeEarlyFix IE if its value is not less than that for the time IE.

-	unit indicates the unit of the time and responseTimeEarlyFix fields. Enumerated value 'ten-seconds' corresponds to a resolution of 10 seconds. Enumerated value 'ten-milli-seconds' corresponds to a resolution of 0.01 seconds. If this field is absent, the unit/resolution is 1 second. Enumerated value 'ten-milli-seconds' is only applicable for NR E-CID Positioning, NR DL-TDOA Positioning, NR DL-AoD Positioning, and NR Multi-RTT Positioning. If the enumerated value 'ten-milli-seconds' is included for methods others than NR E-CID Positioning, NR DL-TDOA Positioning, NR DL-AoD Positioning, and NR Multi-RTT Positioning the target device shall ignore the unit field.

-	velocityRequest indicates whether velocity (or measurements related to velocity) is requested (TRUE) or not (FALSE).

-	responseTimeNB
If the periodicalReporting IE or responseTime IE is included in CommonIEsRequestLocationInformation, this field should not be included by the location server and shall be ignored by the target device (if included).

-	timeNB indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation. If the unitNB field is absent, this is given as an integer number of seconds between 1 and 512. If the unitNB field is present, the maximum response time is given in units of 10-seconds, between 10 and 5120 seconds.

-	responseTimeEarlyFixNB indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation containing early location measurements or an early location estimate. If the unitNB field is absent, this is given as an integer number of seconds between 1 and 512. If the unitNB field is present, the maximum response time is given in units of 10-seconds, between 10 and 5120 seconds. When this IE is included, a target should send a ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit into a single message) containing early location information according to the responseTimeEarlyFixNB IE and a subsequent ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit into a single message) containing final location information according to the timeNB IE. A target shall omit sending a ProvideLocationInformation if the early location information is not available at the expiration of the time value in the responseTimeEarlyFixNB IE. A server should set the responseTimeEarlyFixNB IE to a value less than that for the timeNB IE. A target shall ignore the responseTimeEarlyFixNB IE if its value is not less than that for the timeNB IE.

-	unitNB indicates the unit of the timeNB and responseTimeEarlyFixNB fields. Enumerated value 'ten-second' corresponds to a resolution of 10 seconds. If this field is absent, the unit/resolution is 1 second.

-	horizontalAccuracyExt indicates the maximum horizontal error in the location estimate at an indicated confidence level. The 'accuracyExt' corresponds to the encoded high accuracy uncertainty as defined in TS 23.032 [15] and 'confidence' corresponds to confidence as defined in TS 23.032 [15]. This field should not be included by the location server and shall be ignored by the target device if the horizontalAccuracy field is included in QoS.

-	verticalAccuracyExt indicates the maximum vertical error in the location estimate at an indicated confidence level and is only applicable when a vertical coordinate is requested. The 'accuracyExt' corresponds to the encoded high accuracy uncertainty as defined in TS 23.032 [15] and 'confidence' corresponds to confidence as defined in TS 23.032 [15]. This field should not be included by the location server and shall be ignored by the target device if the verticalAccuracy field is included in QoS.

All QoS requirements shall be obtained by the target device to the degree possible but it is permitted to return a response that does not fulfill all QoS requirements if some were not attainable. The single exception is time and timeNB which shall always be fulfilled – even if that means not fulfilling other QoS requirements.

A target device supporting NB-IoT access shall support the responseTimeNB IE.

A target device supporting HA GNSS shall support the HorizontalAccuracyExt, VerticalAccuracyEx, and unit fields with enumerated value 'ten-seconds'.

A target device supporting NB-IoT access and HA GNSS shall support the unitNB field.



		environment

This field provides the target device with information about expected multipath and non line of sight (NLOS) in the current area. The following values are defined:

-	badArea:	possibly heavy multipath and NLOS conditions (e.g. bad urban or urban).

-	notBadArea:	no or light multipath and usually LOS conditions (e.g. suburban or rural).

-	mixedArea:	environment that is mixed or not defined.

If this field is absent, a default value of 'mixedArea' applies.



		locationCoordinateTypes

This field provides a list of the types of location estimate that the target device may return when a location estimate is obtained by the target.



		velocityTypes

This fields provides a list of the types of velocity estimate that the target device may return when a velocity estimate is obtained by the target.



		messageSizeLimitNB

This field provides an octet limit on the amount of location information a target device can return.

-	measurementLimit indicates the maximum amount of location information the target device should return in response to the RequestLocationInformation message received from the location server.
The limit applies to the overall size of the LPP message at LPP level (LPP Provide Location Information), and is specified in steps of 100 octets. The message size limit is then given by the value provided in measurementLimit times 100 octets.



		segmentationInfo

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



		scheduledLocationTime

This field indicates that the target device is requested to obtain location measurements or location estimate valid at the scheduledLocationTime T and comprises the following subfields:

-	utcTime provides T in UTC in the form of YYMMDDhhmmssZ.

-	gnssTime provides T in GNSS system time of the GNSS indicated by gnss-TimeID.

-	gnss-TOD-msec specifies the GNSS TOD in 1-milli-second resolution rounded down to the nearest millisecond unit.

-	networkTime provides T in E-UTRA or NR network time.

-	lte-PhysCellId, lte-ArfcnEUTRA, lte-CellGlobalId identifies the reference cell (E-UTRA) that is used for the network time.

-	lte-systemFrameNumber specifies the system frame number in E-UTRA.

-	nr-PhysCellID, nr-ARFCN , nr-CellGlobalID identifies the reference cell (NR) that is used for the network time.

-	nr-SFN specifies the system frame number in NR.

-	nr-Slot specifies the slot number in NR for the indicated subcarrier spacing (SCS). The total NR network time is given by nr-SFN + nr-Slot.

-	relativeTime provides T in seconds from current time, where current time is defined as the time the CommonIEsRequestLocationInformation was received.

NOTE 1:	A location estimate returned to an LCS Client, AF or UE for a scheduled location time can be treated by the LCS Client, AF or UE as an estimate of the location of the UE at the scheduled location time (see TS 23.273 [42]).

NOTE 2:	If this field is present, at least one of utcTime, gnssTime, networkTime, or relativeTime shall be present.



		targetIntegrityRisk

This field indicates the TIR for which the PL is requested. The TIR is calculated by P=10-0.1n [hour-1] where n is the value of targetIntegrityRisk and the range is 10-1 to 10-9 per hour.







[bookmark: _Toc37680842][bookmark: _Toc46486413][bookmark: _Toc52546758][bookmark: _Toc52547288][bookmark: _Toc52547818][bookmark: _Toc52548348][bookmark: _Toc156478918]–	CommonIEsProvideLocationInformation

The CommonIEsProvideLocationInformation carries common IEs for a Provide Location Information LPP message Type.

-- ASN1START



CommonIEsProvideLocationInformation ::= SEQUENCE {

	locationEstimate			LocationCoordinates		OPTIONAL,

	velocityEstimate			Velocity				OPTIONAL,

	locationError				LocationError			OPTIONAL,

	...,

	[[	earlyFixReport-r12		EarlyFixReport-r12		OPTIONAL

	]],

	[[	locationSource-r13		LocationSource-r13		OPTIONAL,

		locationTimestamp-r13	UTCTime					OPTIONAL

	]],

	[[

		segmentationInfo-r14	SegmentationInfo-r14	OPTIONAL		-- Cond Segmentation

	]],

	[[

		integrityInfo-r17		IntegrityInfo-r17		OPTIONAL

	]]

}



LocationCoordinates ::= CHOICE {

	ellipsoidPoint								Ellipsoid-Point,

	ellipsoidPointWithUncertaintyCircle			Ellipsoid-PointWithUncertaintyCircle,

	ellipsoidPointWithUncertaintyEllipse		EllipsoidPointWithUncertaintyEllipse,

	polygon										Polygon,

	ellipsoidPointWithAltitude					EllipsoidPointWithAltitude,

	ellipsoidPointWithAltitudeAndUncertaintyEllipsoid

												EllipsoidPointWithAltitudeAndUncertaintyEllipsoid,

	ellipsoidArc								EllipsoidArc,

	...,

	highAccuracyEllipsoidPointWithUncertaintyEllipse-v1510

								HighAccuracyEllipsoidPointWithUncertaintyEllipse-r15,

	highAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-v1510

								HighAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-r15,

	ha-EllipsoidPointWithScalableUncertaintyEllipse-v1680																			HA-EllipsoidPointWithScalableUncertaintyEllipse-r16,

	ha-EllipsoidPointWithAltitudeAndScalableUncertaintyEllipsoid-v1680

								HA-EllipsoidPointWithAltitudeAndScalableUncertaintyEllipsoid-r16,

	local2dPointWithUncertaintyEllipse-v1800	Local2dPointWithUncertaintyEllipse-r18,

	local3dPointWithUncertaintyEllipsoid-v1800	Local3dPointWithUncertaintyEllipsoid-r18

}



Velocity ::= CHOICE {

	horizontalVelocity							HorizontalVelocity,

	horizontalWithVerticalVelocity				HorizontalWithVerticalVelocity,

	horizontalVelocityWithUncertainty			HorizontalVelocityWithUncertainty,

	horizontalWithVerticalVelocityAndUncertainty

												HorizontalWithVerticalVelocityAndUncertainty,

	...

}



LocationError ::= SEQUENCE {

	locationfailurecause			LocationFailureCause,

	...

}



LocationFailureCause ::= ENUMERATED {

	undefined,

	requestedMethodNotSupported,

	positionMethodFailure,

	periodicLocationMeasurementsNotAvailable,

	...

}



EarlyFixReport-r12 ::= ENUMERATED {

	noMoreMessages,

	moreMessagesOnTheWay

}



LocationSource-r13 ::= BIT STRING {	a-gnss				(0),

									wlan				(1),

									bt					(2),

									tbs					(3),

									sensor				(4),

									ha-gnss-v1510		(5),

									motion-sensor-v1550 (6),

									dl-tdoa-r16			(7),

									dl-aod-r16			(8),

									external-r18		(9) } (SIZE(1..16))



IntegrityInfo-r17 ::= SEQUENCE {

	horizontalProtectionLevel-r17		INTEGER (0..50000),

	verticalProtectionLevel-r17			INTEGER (0..50000)				OPTIONAL,

	achievableTargetIntegrityRisk-r17	INTEGER (10..90)				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.







		CommonIEsProvideLocationInformation field descriptions



		locationEstimate

This field provides a location estimate using one of the geographic shapes defined in TS 23.032 [15]. Coding of the values of the various fields internal to each geographic shape follow the rules in TS 23.032 [15]. The conditions for including this field are defined for the locationInformationType field in a Request Location Information message.



		velocityEstimate

This field provides a velocity estimate using one of the velocity shapes defined in TS 23.032 [15]. Coding of the values of the various fields internal to each velocity shape follow the rules in TS 23.032 [15].



		locationError

This field shall be included if and only if a location estimate and measurements are not included in the LPP PDU. The field includes information concerning the reason for the lack of location information. The LocationFailureCause 'periodicLocationMeasurementsNotAvailable' shall be used by the target device if periodic location reporting was requested, but no measurements or location estimate are available when the reportingInterval expired.



		earlyFixReport

This field shall be included if and only if the ProvideLocationInformation message contains early location measurements or an early location estimate. The target device shall set the values of this field as follows:

-	noMoreMessages: This is the only or last ProvideLocationInformation message used to deliver the entire set of early location information.

-	moreMessagesOnTheWay: This is one of multiple ProvideLocationInformation messages used to deliver the entire set of early location information (if early location information will not fit into a single message).

If this field is included, the IE SegmentationInfo shall not be included.



		locationSource

This field provides the source positioning technology for the location estimate.

NOTE 1:	In this version of the specification, the entry 'tbs' is used only for TBS positioning based on MBS signals.

NOTE 2:	The entry 'sensor' is used only for positioning technology that uses barometric pressure sensor. The entry 'motion-sensor' is used for positioning technology that uses sensor(s) to detect displacement and movement, e.g. accelerometers, gyros, magnetometers.

NOTE 3:	The entry 'external' is used when the positioning technology is external to the target device, such as when a separate positioning system is used to determine its location.



		locationTimestamp

This field provides the UTC time when the location estimate is valid and should take the form of YYMMDDhhmmssZ.



		segmentationInfo

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



		integrityInfo

This field provides the integrity result for the locationEstimate.

-	horizontalProtectionLevel provides the HPL for the locationEstimate along the semi-major axis of the error ellipse. Scale factor 0.01 metre; range 0 – 500 metres.

-	verticalProtectionLevel provides the VPL for the locationEstimate. Scale factor 0.01 metre; range 0 – 500 metres.

-	achievableTargetIntegrityRisk indicates the achievable TIR for which the HPL and VPL are provided. The achievable TIR is given by P=10-0.1n [hour-1] where n is the value of achievableTargetIntegrityRisk and the range is 10-1 to 10-9 per hour. If this field is absent, the achievable TIR is the same as the targetIntegrityRisk in CommonIEsRequestLocationInformation.







NOTE:	Void.



[…] 



[bookmark: _Toc37680844][bookmark: _Toc46486415][bookmark: _Toc52546760][bookmark: _Toc52547290][bookmark: _Toc52547820][bookmark: _Toc52548350][bookmark: _Toc156478920]–	CommonIEsError

The CommonIEsError carries common IEs for an Error LPP message Type.

-- ASN1START



CommonIEsError ::= SEQUENCE {

	errorCause		ENUMERATED {

		undefined,

		lppMessageHeaderError,

		lppMessageBodyError,

		epduError,

		incorrectDataValue,

		...,

		lppSegmentationError-v1450

	},

	[[

		targetDeviceErrorCauses-r18			CommonIEsTargetDeviceErrorCauses-r18

	]]

}



CommonIEsTargetDeviceErrorCauses-r18 ::= SEQUENCE {

	targetCause-r18		ENUMERATED {	undefined,

										locationEstimateNotAvailable,

										locationCalculationAssistanceDataMissing,

										...

									}

}





-- ASN1STOP



		CommonIEsError field descriptions



		errorCause

This IE defines the cause for an error. 'lppMessageHeaderError', 'lppMessageBodyError' and 'epduError' is used if a receiver is able to detect a coding error in the LPP header (i.e., in the common fields), LPP message body or in an EPDU, respectively. 'incorrectDataValue' is used if a receiver receives an incorrect data value. 'lppSegmentationError' is used if a receiver detects an error in LPP message segmentation. 'locationEstimationError' is used if the target device is required to return both location estimate and measurements, but is unable to provide a location estimate.



		targetCause

This IE defines the cause for an error if the target device is required to return both a location estimate and measurements, but is unable to provide a location estimate.







A.3 TRP Location error correlation time
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The IE NR-PositionCalculationAssistance is used by the location server to provide assistance data including integrity information to enable UE‑based downlink positioning.

-- ASN1START



NR-PositionCalculationAssistance-r16 ::= SEQUENCE {

	nr-TRP-LocationInfo-r16			NR-TRP-LocationInfo-r16				OPTIONAL,	-- Need ON

	nr-DL-PRS-BeamInfo-r16			NR-DL-PRS-BeamInfo-r16				OPTIONAL,	-- Need ON

	nr-RTD-Info-r16					NR-RTD-Info-r16						OPTIONAL,	-- Need ON

	...,

	[[

	nr-TRP-BeamAntennaInfo-r17		NR-TRP-BeamAntennaInfo-r17			OPTIONAL,	-- Need ON

	nr-DL-PRS-Expected-LOS-NLOS-Assistance-r17

									NR-DL-PRS-ExpectedLOS-NLOS-Assistance-r17

																		OPTIONAL,	-- Need ON

	nr-DL-PRS-TRP-TEG-Info-r17		NR-DL-PRS-TRP-TEG-Info-r17			OPTIONAL	-- Need ON

	]],

	[[

	nr-IntegrityServiceParameters-r18	NR-IntegrityServiceParameters-r18	OPTIONAL,	-- Need OR

	nr-IntegrityServiceAlert-r18		NR-IntegrityServiceAlert-r18		OPTIONAL,	-- Need OR

	nr-IntegrityRiskParameters-r18		NR-IntegrityRiskParameters-r18		OPTIONAL,	-- Need OR

	nr-IntegrityParametersTRP-LocationInfo-r18																								NR-IntegrityParametersTRP-LocationInfo-r18		

																		OPTIONAL, -- Cond Integrity1

	nr-IntegrityParametersDL-PRS-BeamInfo-r18

										NR-IntegrityParametersDL-PRS-BeamInfo-r18		

																		OPTIONAL, -- Cond Integrity2

	nr-IntegrityParametersRTD-Info-r18																										NR-IntegrityParametersRTD-Info-r18				

																		OPTIONAL, -- Cond Integrity3

	nr-IntegrityParametersTRP-BeamAntennaInfo-r18																							NR-IntegrityParametersTRP-BeamAntennaInfo-r18	

																		OPTIONAL, -- Cond Integrity4

	nr-PRU-DL-Info-r18					NR-PRU-DL-Info-r18				OPTIONAL	-- Need ON

	]]

}



NR-IntegrityParametersTRP-LocationInfo-r18 ::= SEQUENCE {

	trp-ErrorCorrelationTime-r18		INTEGER(0..255),

	trp-ErrorCorrelationTimeDL-PRS-r18	INTEGER(0..255),

	...

}



NR-IntegrityParametersDL-PRS-BeamInfo-r18 ::= SEQUENCE {

	dl-PRS-BeamInfoErrorCorrelationTime-r18		INTEGER (0..255),

	...

}



NR-IntegrityParametersRTD-Info-r18 ::= SEQUENCE {

	rtd-ErrorCorrelationTime-r18		INTEGER (0..255),

	...

}



NR-IntegrityParametersTRP-BeamAntennaInfo-r18 ::= SEQUENCE {

	trp-BeamAntennaInfoErrorCorrelationTime-r18		INTEGER (0..255),

	...



}

-- ASN1STOP



		Conditional presence

		Explanation



		Integrity1

		The field is optionally present, need OR, if nr-TRP-LocationInfo is present and nr-IntegrityTRP-LocationBounds is present in IE NR-TRP-LocationInfo; otherwise it is not present.



		Integrity2

		The field is optionally present, need OR, if nr-DL-PRS-BeamInfo is present and nr-IntegrityBeamInfoBounds is present in IE NR-DL-PRS-BeamInfo; otherwise it is not present.



		Integrity3

		The field is optionally present, need OR, if nr-RTD-Info is present and nr-IntegrityRTD-InfoBounds is present in IE NR-RTD-Info; otherwise it is not present.



		Integrity4

		The field is optionally present, need OR, if nr-TRP-BeamAntennaInfo is present and nr-IntegrityBeamPowerBounds is present in IE NR-TRP-BeamAntennaInfo; otherwise it is not present.







		NR-PositionCalculationAssistance field descriptions



		nr-TRP-LocationInfo

This field provides the location coordinates of the TRPs and location coordinates of antenna reference points for DL-PRS Resource Set(s) and DL-PRS Resources of the TRPs.



		nr-DL-PRS-BeamInfo

This field provides the spatial directions of DL-PRS Resources for TRPs.



		nr-RTD-Info

This field provides the time synchronization information between the reference TRP and neighbour TRPs. 



		nr-TRP-BeamAntennaInfo

This field provides the relative DL-PRS Resource power between DL-PRS Resources per angle per TRP.



		nr-DL-PRS-ExpectedLOS-NLOS-Assistance

This field provides the expected likelihood of a LOS propagation path from a TRP to the target device. The information is provided per TRP or per DL-PRS Resource.



		nr-DL-PRS-TRP-TEG-Info

This field provides the TRP Tx TEG ID associated with the transmission of each DL-PRS Resource of the TRP.



		nr-IntegrityServiceParameters

This field specifies the range of Integrity Risk (IR) for which the integrity assistance data are valid.



		nr-IntegrityServiceAlert

This field indicates whether the corresponding assistance data can be used for integrity related applications.



		trp-ErrorCorrelationTime

This field specifies the TRP and ARP Error Correlation Time which is the upper bound of the correlation time of the TRP and ARP errors. The time is calculated using:



Range is 1-28,200 s.



		trp-ErrorCorrelationTimeDL-PRS

This field specifies the TRP Error Correlation Time which is the upper bound of the correlation time of the TRP DL-PRS resources error. The time is calculated using:



Range is 1-28,200 s.



		rtd-ErrorCorrelationTime

This field specifies the inter-TRP synchronization error Correlation Time which is the upper bound of the correlation time of the inter-TRP synchronization error. The correlation time is calculated using:



Where i is the value given by rtdErrorCorrelationTime. Range is 1-28,200 s.



		dl-PRS-BeamInfoErrorCorrelationTime

This field specifies the Beam Boresight Direction Angle Error Correlation Time which is the upper bound of the correlation time of the DL-PRS Resource angle error. The time is calculated using:



Range is 1-28,200 s.



		trp-BeamAntennaInfoErrorCorrelationTime

This field specifies the Mean Beam Power Error Correlation Time which is the upper bound of the correlation time of the mean beam power error.

The time is calculated using:



Range is 1-28,200 s.



		nr-PRU-DL-Info

This field provides the measurements reported by a PRU to the target UE.











End of changes
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1.	Introduction

This contribution discusses the following LPP open issues:

		[bookmark: OLE_LINK1]Topic

		Open issues

		Clause Number

		Comments



		RAN1 Led item- Carrier phase positioning

		9)FFS exact IE structure of the request for location+measurements 

		6.4.2      Common Positioning

		Will discuss based on contribution







		Topic

		Open issues

		Clause Number

		Comments



		[bookmark: _Hlk155684911]LPHAP

		1) Specify the UE-initiated on-demand PRS mechanism to support alignment of PRS to fixed (e)DRX

		6.4.3      Common NR Positioning Information Elements

		Will discuss based on contribution







2.	PRU Operation

2.1	Background

2.1.1	RAN1/RAN2 Agreements

PRUs were originally introduced by RAN1 during Rel-17 at RAN1#105e as follows [1]:

		Agreement:

Send an LS to RAN2/RAN3 (cc SA2), including the following content:

· RAN1 has evaluated the use of positioning reference units (PRUs) with known locations for positioning and observes improvements in using PRUs for enhancing the positioning performance. But, RAN1 has not identified specification enhancements needed in RAN1 specifications. RAN1 kindly requests RAN2/RAN3 (cc SA2) to determine if and what specification enhancements are adopted for PRUs for positioning.

· Notes: 

· The term “positioning reference unit (PRU)” is only used as a terminology in this discussion.  PRU does not necessarily mean an introduction of a new network node.

· PRU may support, at least, some of the Rel-16 positioning functionalities of UE, if agreed, which is up to RAN2.  The positioning functionalities may include, but not limited to, the following:

1. Provide the positioning measurements (e.g., RSTD, RSRP, Rx-Tx time differences)

2. Transmit the UL SRS signals for positioning

· PRU may be requested by the LMF to provide its own known location coordinate information to the LMF. If the antenna orientation information of the PRU is known, the information may also be requested by the LMF.

R1-2106326 LS on Positioning Reference Units (PRUs) for enhancing positioning performance





RAN2 discussed the above mentioned RAN1 LS first at RAN2#115e and made the following agreements [2]:

Agreements:

Proposal 1 (modified): For purposes of RAN2 discussion, the PRU functionality as described in the RAN1 LS can be considered as UE with known location (to some degree of accuracy) at least (16/17).

PRU modelled as a gNB can be discussed in RAN3 (no RAN2 action).



Further discussions in RAN1 happened related to Carrier Phase Positioning in Rel-18. According to RAN1/2 discussions and agreements, a PRU should be able to report location measurements together with PRU coordinates (in case the PRU location changes during the location measurements/reporting (i.e., moving PRU)) [3], [4]: 

		RAN1 [3]:

A PRU can report its location and associated uncertainty as is the case for other UEs. It is not necessary to always include the PRU location information with the PRU measurements in the same report. The PRU location information and measurements should be decoupled, where decoupled means that the PRU location information is determined independently of the reported measurements, even if the PRU location information and the PRU measurements would be included in the same report.







		RAN2 [4]:

A PRU should be able to report

(a) the location coordinates and associated location quality/uncertainty of the PRU only, 

(b) the location measurements performed by the PRU only, or 

(c) the location coordinates and associated location quality/uncertainty of the PRU together with any

   performed location measurements,

where location measurements above include the currently defined location measurements in LPP and potential new location measurements defined in Rel-18; and location coordinates and location quality/uncertainty provide the location and quality of the reported location, respectively, of the PRU.







The PRU reporting issue was further discussed at RAN2#123bis [5] with the following agreement [6]:

Agreements:

TP from R2-2310854 can be migrated into the LPP running CR.

[bookmark: _Hlk149611815]FFS exact IE structure of the request for location+measurements.

A Note for clarification can be added to address concern that the location is based on the measurement:

Note:   For PRU, if PRU is requested to return both location estimate and measurements, the location information is determined independently of the reported measurements.



The FFS item was not resolved at RAN2#125 and LPP still contains the FFS from RAN2#123bis in IE CommonIEsRequestLocationInformation:

"FFS exact IE structure of the request for location+measurements in the agreement of RAN2#123bis."

2.1.2	PRU Architecture, Signalling, and Procedures

The architecture, signalling and procedures related to PRU operation are specified in TS 23.273 [7]. In essence:

-	PRUs are a separate entity in the LCS architecture (see e.g., Figure 4.2.1-1 in [7], and may be realized by a UE with a known location (analogous to RAN1 and the PRU definition in TS 38.305)).

- 	A PRU registers at an LMF using Supplementary Services signalling (PRU association/disassociation procedures in clause 6.17 of [7] and TS 24.571 [8]). These procedures provide PRU information to an LMF (e.g., location of PRU) and a Correlation ID (assigned by the associated AMF), which enables the LMF to instigate LPP transactions with a particular PRU. From an AMF (and LMF) point of view, a PRU is not a target UE. I.e., the LMF does not need/expect a request from an AMF to locate a PRU and provide the location result to an LCS client or AF.

-	A PRU has a dedicated profile in an UDM. A UE which supports the functions of a PRU indicates this in the subscription data together with an indication whether PRU is stationary or not.

-	A LMF which supports PRUs indicates this to NRF via NF profile.

-	For positioning of a target UE, a LMF may exchange LPP Transactions with the target UE and with one or more PRUs (i.e., a PRU assists the location of a target UE, but the PRU itself is not a "target UE").



Observation 1:	In the LCS framework, a PRU is not a target UE whose location is to be determined as a result of a location request from an LCS Client or AF.

Observation 2:	All agreements in RAN1 and RAN2 regarding the reporting of "location+measurements" were made for PRUs only (see section 2.1).

2.2	Discussion

In some cases, the PRU location measurements may be made during movement of the PRU, and therefore, the location measurements should be accompanied by the PRU's antenna reference point (ARP) location for the time when the location measurements were obtained. It was agreed at RAN2#123bis that such "location + measurements" reporting should only happen upon LMF request (which is clearly sub-optimal (at best) since a LMF would not know whether a PRU is moving during measurements (note, LMF may know that a UE is able/allowed to move, but this does not imply that the PRU is moving continuously)). For reporting "location+measurements", LPP currently extends the locationInformationType as highlighted below:

LocationInformationType ::= ENUMERATED {

	locationEstimateRequired,

	locationMeasurementsRequired,

	locationEstimatePreferred,

	locationMeasurementsPreferred,

	...,

    [[

      locationEstimateAndMeasurementsRequired-r18

    ]]

}

		CommonIEsRequestLocationInformation field descriptions



		locationInformationType

This IE indicates whether the server requires a location estimate or measurements. For 'locationEstimateRequired', the target device shall return a location estimate if possible, or indicate a location error if not possible. For 'locationMeasurementsRequired', the target device shall return measurements if possible, or indicate a location error if not possible. For 'locationEstimatePreferred', the target device shall return a location estimate if possible, but may also or instead return measurements for any requested position methods for which a location estimate is not possible. For 'locationMeasurementsPreferred', the target device shall return location measurements if possible, but may also or instead return a location estimate for any requested position methods for which return of location measurements is not possible. For 'locationEstimateAndMeasurementsRequired', the PRU shall return both location estimate and measurements if possible, or indicate a location error if not possible.

NOTE:	If the PRU is requested to return both location estimate and measurements, the location information is determined independently of the reported measurements.







The locationInformationType in CommonIEsRequestLocationInformation controls the requested positioning mode (UE-based, UE-assisted) for position location of a target UE using the procedures defined in TS 23.273 [7] and TS 38.305 [9]. In UE assisted mode the UE obtains location measurements and sends the measurements to an LMF to compute a location; in UE based mode the UE obtains location measurements and computes a location estimate making use of assistance data provided by an LMF [7].

Observation 3:	The locationInformationType in CommonIEsRequestLocationInformation controls the requested positioning mode (UE-based, UE-assisted) for position location of a target UE.

If a UE operates as a PRU, the PRU provides location measurements performed at a known location (e.g., to support carrier phase positioning, etc.). In this case, the PRU is not a "target UE" [7], since the PRU location must already be known via other means. For PRU operation, an LMF requires the PRU measurements (e.g., RSTD, RSCPD, etc.) at an already known location.

Observation 4:	For PRU operation, a LMF requires location measurements (e.g., RSTD, RSCPD, etc.) from an a-priori known location.

I.e., the known location is exploited for PRU operation to determine desired information (e.g., determine error terms, cancel error terms via (single or double) differencing, etc.). Hence, the requirement that the PRU location coordinates are determined independently of the reported measurements (see also section 2.1.1 above).

Observation 5:	The PRU location information and measurements are decoupled, where decoupled means that the PRU location information is determined independently of the reported measurements.

The above Observation 5 is currently captured in LPP by the following NOTE:

 "NOTE:	If the PRU is requested to return both location estimate and measurements, the location information is determined independently of the reported measurements."

However, this NOTE is ambiguous in the definition of "location information" and applicability. The field description of locationInformationType copied above specifies the reporting requirements for a target device, however, the yellow highlighted text in the field description of locationInformationType above suddenly adds requirements for a PRU. Further, the corresponding capability in CommonIEsProvideCapabilities indicates applicability for a "target device":

		locationEstimateAndMeasurementReporting

This field, if present, indicates that the target device supports locationEstimateAndMeasurementsRequired in LocationInformationType.







Note, based on Observation 1, the usage of "target device" is misleading, since (a) the PRU is used to assist in the location of a target device, and (b) a PRU is not supported for a SET (i.e., SUPL does not support Supplementary Services procedures and Subscriptions required for PRU operation (see [8])).

Therefore, the current field descriptions for the locationInformationType and corresponding capability mixes requirements for a target device and a PRU.

Observation 6:	The current specification of locationInformationType and corresponding capability mixes reporting requirements for a target device and a PRU.



A LPP Location Request with LocationInformationType set to locationEstimateAndMeasurementsRequired would also be ambiguous regarding the requested positioning method(s). The LPP RequestLocationInformation message would include the CommonIEsRequestLocationInformation with LocationInformationType set to locationEstimateAndMeasurementsRequired together with a e.g., NR-DL-TDOA-RequestLocationInformation (in case of DL carrier phase positioning):

RequestLocationInformation-r9-IEs ::= SEQUENCE {

	commonIEsRequestLocationInformation

										CommonIEsRequestLocationInformation	OPTIONAL,	-- Need ON

	a-gnss-RequestLocationInformation	A-GNSS-RequestLocationInformation	OPTIONAL,	-- Need ON

	otdoa-RequestLocationInformation	OTDOA-RequestLocationInformation	OPTIONAL,	-- Need ON

	ecid-RequestLocationInformation		ECID-RequestLocationInformation		OPTIONAL,	-- Need ON

	epdu-RequestLocationInformation		EPDU-Sequence						OPTIONAL,	-- Need ON

	...,

	[[

	sensor-RequestLocationInformation-r13

										Sensor-RequestLocationInformation-r13

																			OPTIONAL,	-- Need ON

	tbs-RequestLocationInformation-r13	TBS-RequestLocationInformation-r13	OPTIONAL,	-- Need ON

	wlan-RequestLocationInformation-r13	WLAN-RequestLocationInformation-r13	OPTIONAL,	-- Need ON

	bt-RequestLocationInformation-r13	BT-RequestLocationInformation-r13	OPTIONAL	-- Need ON

	]],

	[[	nr-ECID-RequestLocationInformation-r16

										NR-ECID-RequestLocationInformation-r16

																			OPTIONAL,	-- Need ON

		nr-Multi-RTT-RequestLocationInformation-r16

										NR-Multi-RTT-RequestLocationInformation-r16

																			OPTIONAL,	-- Need ON

		nr-DL-AoD-RequestLocationInformation-r16

										NR-DL-AoD-RequestLocationInformation-r16

																			OPTIONAL,	-- Need ON

		nr-DL-TDOA-RequestLocationInformation-r16

										NR-DL-TDOA-RequestLocationInformation-r16

																			OPTIONAL	-- Need ON

	]]

}



Therefore, the above implies that the "location estimate" is obtained with the same method for which the "location measurements" were obtained (since this is what the LPP Location Request defines; see above field description). However, this would not allow PRU operation, since the PRU location must be obtained independently from the PRU measurements (see Observation 5). I.e., it is not possible to specify that the location estimate is obtained with a "method A" and the location measurements with a "method B" in a single LPP Request Location Information message (since this is not needed for LCS (i.e., positioning a target UE)). The current specification of locationEstimateAndMeasurementsRequired would then also imply that only positioning methods supported in UE-based mode can be used for PRU operation (for example, it would not be possible to report Multi-RTT/RSCP measurements together with PRU location, since Multi-RTT is not supported in UE-based mode).

Observation 7:	Extending the locationInformationType with an entry for "location+measurements" would be ambiguous/incorrect, since it implies that the "measurements" were also used for obtaining the "PRU location" (i.e., UE-based and UE-assisted mode combined).

Observation 8:	Extending the locationInformationType with an entry for "location+measurements" would also imply that only positioning methods supported in UE-based mode can be used for PRU operation (e.g., it would not be possible to report Multi-RTT/RSCP measurements together with PRU location, since Multi-RTT is not supported in UE-based mode).

For PRU operation in carrier phase positioning for example, the usual scenario would be that the PRU reports measurements (RSCP or RSCPD) and obtains its location independently via surveying or HA-GNSS.  

In order to not mix positioning of a Target UE with PRU operation, it is proposed to introduce a dedicated "PRU Location Information Request" element. This can be extensible if additional PRU information is required in the future. 

Proposal 1:	For PRU operation, introduce a new IE for requesting/reporting PRU specific information (PRU/ARP coordinates in this Release). 

This would be future proof and unambiguous. I.e., the existing measurement request/report does not need to change and can be used for requesting/providing PRU measurements as for a target device, and in case the PRU coordinates are required in addition, a separate request/report element is used, which would not mix "positioning of a Target UE" and "PRU operation". I.e., the main purpose of a PRU is to collect measurement information which is labelled with location coordinates where the measurements are valid.

A corresponding TP is provided in the Annex A of this contribution.

Proposal 2:	Agree the TP in the Annex A of this contribution.
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3.	DL-PRS–DRX Alignment

3.1	Discussion

For the alignment between eDRX and DL-PRS configurations, the UE-initiated on-demand DL-PRS request procedure is used [9],[10]. However, one important parameter is missing in the LPP IE NR-On-Demand-DL-PRS-Information to enable this.

For RRC inactive state, eDRX configuration for RAN paging is decided and configured by NG-RAN. In RRC inactive state the UE monitors both RAN and CN paging. Information on whether eDRX for CN paging and RAN paging is allowed on the cell is provided separately in system information. In CM_CONNECTED with RRC inactive state, the UE applies either the DRX cycle negotiated with AMF, or the DRX cycle broadcast by RAN or the UE specific DRX cycle configured by RAN, as defined in TS 38.300 [11] and TS 38.304 [12]. The UE wakes up to receive paging messages during Paging Occasions (PO) which occur every (e)DRX cycle and/or during the Paging Time Window (PTW) for RAN paging and/or CN paging. That is, a UE may have different wake-up cycles dependent on the (e)DRX configuration and cycle lengths for RAN and CN paging. 

The IE NR-On-Demand-DL-PRS-Information can currently only include the dl-prs-ResourceSetPeriodicityReq for up to 4 frequency layers [10]:

NR-On-Demand-DL-PRS-Information-r17 ::= SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF

														NR-On-Demand-DL-PRS-PerFreqLayer-r17



NR-On-Demand-DL-PRS-PerFreqLayer-r17 ::= SEQUENCE {

	dl-prs-FrequencyRangeReq-r17			ENUMERATED { fr1, fr2, ...},

	dl-prs-ResourceSetPeriodicityReq-r17	ENUMERATED { p4, p5, p8, p10, p16, p20, p32, p40,

													p64, p80, p160, p320, p640, p1280, p2560,

													p5120, p10240, p20480, p40960, p81920, ...}

																					OPTIONAL,

	dl-prs-ResourceBandwidthReq-r17			INTEGER (1..63)							OPTIONAL,

	dl-prs-ResourceRepetitionFactorReq-r17	ENUMERATED {n2, n4, n6, n8, n16, n32, ...}

																					OPTIONAL,

	dl-prs-NumSymbolsReq-r17				ENUMERATED {n2, n4, n6, n12, ...}		OPTIONAL,

	dl-prs-CombSizeN-Req-r17				ENUMERATED {n2, n4, n6, n12, ...}		OPTIONAL,

	dl-prs-QCL-InformationReqTRPlist-r17	DL-PRS-QCL-InformationReqTRPlist-r17	OPTIONAL,

	...

}



		dl-prs-ResourceSetPeriodicityReq

This field specifies the requested periodicity of the DL-PRS Resource Set in slots. The periodicity depends on the subcarrier spacing (SCS) and takes values 

slots, where for SCS of 15, 30, 60 and 120 kHz respectively. μ refers to the target devices current primary cell.







However, the DL-PRS periodicity alone is not sufficient to align the DL-PRS with (e)DRX "active time". The slot where the first DL-PRS Resource of the DL-PRS Resource Set occurs is defined by the parameter DL-PRS Resource Set Slot Offset, as illustrated in Figure 1. 

Figure 2 illustrates an example where the (e)DRX cycle and DL-PRS periodicity are aligned. However, without a proper DL‑PRS Resource Set Slot Offset, the PO/PTW will not align with a DL-PRS occasion.

Therefore, the IE NR-On-Demand-DL-PRS-PerFreqLayer should also include a requested DL‑PRS Resource Set Slot Offset to enable alignment: 

NR-On-Demand-DL-PRS-Information-r17 ::= SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF

														NR-On-Demand-DL-PRS-PerFreqLayer-r17



[bookmark: _Hlk145399624]NR-On-Demand-DL-PRS-PerFreqLayer-r17 ::= SEQUENCE {

	dl-prs-FrequencyRangeReq-r17			ENUMERATED { fr1, fr2, ...},

	dl-prs-ResourceSetPeriodicityReq-r17	ENUMERATED { p4, p5, p8, p10, p16, p20, p32, p40,

													p64, p80, p160, p320, p640, p1280, p2560,

													p5120, p10240, p20480, p40960, p81920, ...}

																					OPTIONAL,

	dl-prs-ResourceBandwidthReq-r17			INTEGER (1..63)							OPTIONAL,

	dl-prs-ResourceRepetitionFactorReq-r17	ENUMERATED {n2, n4, n6, n8, n16, n32, ...}

																					OPTIONAL,

	dl-prs-NumSymbolsReq-r17				ENUMERATED {n2, n4, n6, n12, ...}		OPTIONAL,

	dl-prs-CombSizeN-Req-r17				ENUMERATED {n2, n4, n6, n12, ...}		OPTIONAL,

	dl-prs-QCL-InformationReqTRPlist-r17	DL-PRS-QCL-InformationReqTRPlist-r17	OPTIONAL,

[bookmark: _Hlk158943313]	...,

	[[

[bookmark: _Hlk145399929]	dl-prs-ResourceSetSlotOffsetReq-r18		INTEGER (0..81919)						OPTIONAL

	]]

}
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Figure 1: Example of DL-PRS Resource Set configuration.







Figure 2: Example of aligned (e)DRX cycle and DL-PRS Periodicity, but misaligned DL-PRS Slot Offset.



As mentioned above, a UE may have different wake-up cycles dependent on the (e)DRX configuration and cycle lengths for RAN and CN paging (e.g., may have to monitor paging inside and outside a PTW). Therefore, a single DL-PRS periodicity to align with (e)DRX "active time" may in general not be sufficient. However, the UE can already repeat the IE NR-On-Demand-DL-PRS-PerFreqLayer up to 4-times (nrMaxFreqLayers); i.e., may include two different dl-prs-ResourceSetPeriodicityReq and/or dl-prs-ResourceSetSlotOffsetReq. The NW may then configure "two" PRSs in two PFLs, or a single PFL with 2 sets, each with different periodicity for example. 

Proposal 3:	To align DL-PRS with (e)DRX, add a requested DL-PRS Resource Set Slot Offset parameter to the IE NR-On-Demand-DL-PRS-PerFreqLayer-r17. 


Proposal 4:	Agree the TP in the Annex B of this contribution.





4.	Summary

In this contribution, we discussed some remaining LPP issues:

PRU Operation:

Observation 1:	In the LCS framework, a PRU is not a target UE whose location is to be determined as a result of a location request from an LCS Client or AF.

Observation 2:	All agreements in RAN1 and RAN2 regarding the reporting of "location+measurements" were made for PRUs only (see section 2.1).

Observation 3:	The locationInformationType in CommonIEsRequestLocationInformation controls the requested positioning mode (UE-based, UE-assisted) for position location of a target UE.

Observation 4:	For PRU operation, a LMF requires location measurements (e.g., RSTD, RSCPD, etc.) from an a-priori known location.

Observation 5:	The PRU location information and measurements are decoupled, where decoupled means that the PRU location information is determined independently of the reported measurements.

Observation 6:	The current specification of locationInformationType and corresponding capability mixes reporting requirements for a target device and a PRU.

Observation 7:	Extending the locationInformationType with an entry for "location+measurements" would be ambiguous/incorrect, since it implies that the "measurements" were also used for obtaining the "PRU location" (i.e., UE-based and UE-assisted mode combined).

Observation 8:	Extending the locationInformationType with an entry for "location+measurements" would also imply that only positioning methods supported in UE-based mode can be used for PRU operation (e.g., it would not be possible to report Multi-RTT/RSCP measurements together with PRU location, since Multi-RTT is not supported in UE-based mode).



Proposal 1:	For PRU operation, introduce a new IE for requesting/reporting PRU specific information (PRU/ARP coordinates in this Release). 

Proposal 2:	Agree the TP in the Annex A of this contribution.



DL-PRS–DRX Alignment:

Proposal 3:	To align DL-PRS with (e)DRX, add a requested DL-PRS Resource Set Slot Offset parameter to the IE NR-On-Demand-DL-PRS-PerFreqLayer-r17. 


Proposal 4:	Agree the TP in the Annex B of this contribution.
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Annex A: LPP TP for PRU Operation



[bookmark: _Toc156478810]3	Definitions and Abbreviations
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For the purposes of the present document, the terms and definitions given in TR 21.905 [1], TS 36.305 [2], TS 23.271 [3], 38.305 [40] and TS 23.273 [42] apply. Other definitions are provided below.

[…]

Positioning Reference Unit (PRU): Refers to a Positioning Reference Unit realized by a UE as defined in clause 5.4.5 of TS 38.305 [40].

[…]
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LPP is used point-to-point between a location server (E-SMLC, LMF or SLP) and a target device (UE or SET) in order to position the target device using position-related measurements obtained by one or more reference sources. Figure 4.1.1-1 shows the configuration as applied to the control- and user-plane location solutions for E-UTRAN and NG-RAN (as defined in TS 36.305 [2], TS 38.305 [40], TS 23.273 [42] and TS 23.271 [3]).

NOTE:	LPP may also be used point-to-point between a location server and a PRU, as specified in TS 23.273 [42].

NB-IoT is a non-backward compatible variant of E-UTRAN supporting a reduced set of functionalities. In this specification, procedures and messages specified for the UE equally apply to the UE in NB-IoT.





Figure 4.1.1-1: LPP Configuration for Control- and User-Plane Positioning in E-UTRAN or NG-RAN
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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

This field, if present, indicates that the target device supports locationEstimateAndMeasurementsRequired in LocationInformationType.







[…]

[bookmark: _Toc156478917]–	CommonIEsRequestLocationInformation

The CommonIEsRequestLocationInformation carries common IEs for a Request Location Information LPP message Type.

-- ASN1START



CommonIEsRequestLocationInformation ::= SEQUENCE {

	locationInformationType		LocationInformationType,

	triggeredReporting			TriggeredReportingCriteria	OPTIONAL,	-- Cond ECID

	periodicalReporting			PeriodicalReportingCriteria OPTIONAL,	-- Need ON

	additionalInformation		AdditionalInformation		OPTIONAL,	-- Need ON

	qos							QoS							OPTIONAL,	-- Need ON

	environment					Environment					OPTIONAL,	-- Need ON

	locationCoordinateTypes		LocationCoordinateTypes		OPTIONAL,	-- Need ON

	velocityTypes				VelocityTypes				OPTIONAL,	-- Need ON

	...,

	[[

		messageSizeLimitNB-r14	MessageSizeLimitNB-r14		OPTIONAL	-- Need ON

	]],

	[[

		segmentationInfo-r14	SegmentationInfo-r14		OPTIONAL	-- Need ON

	]],

	[[

		scheduledLocationTime-r17

								ScheduledLocationTime-r17	OPTIONAL,	-- Need ON

		targetIntegrityRisk-r17

								TargetIntegrityRisk-r17		OPTIONAL	-- Need ON

	]],

	[[

		pru-LocationInformationReq-r18

								PRU-LocationInformationReq-r18

															OPTIONAL	-- Cond PRU

	]]

}



LocationInformationType ::= ENUMERATED {

	locationEstimateRequired,

	locationMeasurementsRequired,

	locationEstimatePreferred,

	locationMeasurementsPreferred,

	...,

	locationEstimateAndMeasurementsRequired-r18

}



PeriodicalReportingCriteria ::=		SEQUENCE {

	reportingAmount						ENUMERATED {

											ra1, ra2, ra4, ra8, ra16, ra32,

											ra64, ra-Infinity

										} DEFAULT ra-Infinity,

	reportingInterval					ENUMERATED {

											noPeriodicalReporting, ri0-25,

											ri0-5, ri1, ri2, ri4, ri8, ri16, ri32, ri64

										}

}



TriggeredReportingCriteria ::=		SEQUENCE {

	cellChange							BOOLEAN,

	reportingDuration					ReportingDuration,

	...

}



ReportingDuration ::=				INTEGER (0..255)



AdditionalInformation ::= ENUMERATED {

	onlyReturnInformationRequested,

	mayReturnAdditionalInformation,

	...

}



QoS ::= SEQUENCE {

	horizontalAccuracy			HorizontalAccuracy		OPTIONAL,	-- Need ON

	verticalCoordinateRequest	BOOLEAN,

	verticalAccuracy			VerticalAccuracy		OPTIONAL,	-- Need ON

	responseTime				ResponseTime			OPTIONAL,	-- Need ON

	velocityRequest				BOOLEAN,				

	...,

	[[	responseTimeNB-r14		ResponseTimeNB-r14		OPTIONAL	-- Need ON

	]],

	[[	horizontalAccuracyExt-r15	HorizontalAccuracyExt-r15		OPTIONAL,	-- Need ON

		verticalAccuracyExt-r15		VerticalAccuracyExt-r15			OPTIONAL	-- Need ON

	]]

}



HorizontalAccuracy ::= SEQUENCE {

	accuracy		INTEGER(0..127),

	confidence		INTEGER(0..100),

	...

}



VerticalAccuracy ::= SEQUENCE {

	accuracy		INTEGER(0..127),

	confidence		INTEGER(0..100),

	...

}



HorizontalAccuracyExt-r15 ::= SEQUENCE {

	accuracyExt-r15		INTEGER(0..255),

	confidence-r15		INTEGER(0..100),

	...

}



VerticalAccuracyExt-r15 ::= SEQUENCE {

	accuracyExt-r15		INTEGER(0..255),

	confidence-r15		INTEGER(0..100),

	...

}



ResponseTime ::= SEQUENCE {

	time								INTEGER (1..128),

	...,	

	[[	responseTimeEarlyFix-r12		INTEGER (1..128)		OPTIONAL		-- Need ON

	]],

	[[	unit-r15				ENUMERATED { ten-seconds, ... , ten-milli-seconds-v1700 }

																OPTIONAL		-- Need ON

	]]

}



ResponseTimeNB-r14 ::= SEQUENCE {

	timeNB-r14							INTEGER (1..512),

	responseTimeEarlyFixNB-r14			INTEGER (1..512)		OPTIONAL,		-- Need ON

	...,

	[[	unitNB-r15				ENUMERATED { ten-seconds, ... }	OPTIONAL		-- Need ON

	]]

}



Environment ::= ENUMERATED {

	badArea,

	notBadArea,

	mixedArea,

	...

}



MessageSizeLimitNB-r14 ::= SEQUENCE {

	measurementLimit-r14				INTEGER (1..512)		OPTIONAL,		-- Need ON

	...

}



ScheduledLocationTime-r17 ::= SEQUENCE {

	utcTime-r17			UTCTime											OPTIONAL,	-- Need ON

	gnssTime-r17		SEQUENCE {

							gnss-TOD-msec-r17		INTEGER (0..3599999),

							gnss-TimeID-r17			GNSS-ID

						}												OPTIONAL,	-- Need ON

	networkTime-r17		CHOICE {

							e-utraTime-r17			SEQUENCE {

								lte-PhysCellId-r17			INTEGER (0..503),

								lte-ArfcnEUTRA-r17			ARFCN-ValueEUTRA,

								lte-CellGlobalId-r17		CellGlobalIdEUTRA-AndUTRA

																		OPTIONAL,	-- Need ON

								lte-SystemFrameNumber-r17	INTEGER (0..1023)

							},

							nrTime-r17				SEQUENCE {

								nr-PhysCellID-r17		NR-PhysCellID-r16,

								nr-ARFCN-r17			ARFCN-ValueNR-r15,

								nr-CellGlobalID-r17		NCGI-r15	OPTIONAL,		-- Need ON

								nr-SFN-r17				INTEGER (0..1023),

								nr-Slot-r17				CHOICE {

									scs15-r17				INTEGER (0..9),

									scs30-r17				INTEGER (0..19),

									scs60-r17				INTEGER (0..39),

									scs120-r17				INTEGER (0..79)

								}										OPTIONAL	-- Need ON

							},

							...

						}												OPTIONAL,	-- Need ON

	relativeTime-r17	INTEGER (1..1024)								OPTIONAL	-- Need ON

}



TargetIntegrityRisk-r17 ::=		INTEGER (10..90)



PRU-LocationInformationReq-r18 ::= SEQUENCE {

	arpCoordinates-r18			ENUMERATED { requested }				OPTIONAL,	-- Need ON

	...

}



-- ASN1STOP



Editor Notes: FFS exact IE structure of the request for location+measurements in the agreement of RAN2#123bis.



		Conditional presence

		Explanation



		ECID

		The field is optionally present, need ON, if E-CID or NR E-CID is requested. Otherwise it is not present.



		PRU

		The field is optionally present, need ON, if the UE operates as a Positioning Reference Unit (PRU) as specified in TS 23.273 [42]. Otherwise it is not present.







		CommonIEsRequestLocationInformation field descriptions



		locationInformationType

This IE indicates whether the server requires a location estimate or measurements. For 'locationEstimateRequired', the target device shall return a location estimate if possible, or indicate a location error if not possible. For 'locationMeasurementsRequired', the target device shall return measurements if possible, or indicate a location error if not possible. For 'locationEstimatePreferred', the target device shall return a location estimate if possible, but may also or instead return measurements for any requested position methods for which a location estimate is not possible. For 'locationMeasurementsPreferred', the target device shall return location measurements if possible, but may also or instead return a location estimate for any requested position methods for which return of location measurements is not possible. For 'locationEstimateAndMeasurementsRequired', the PRU shall return both location estimate and measurements if possible, or indicate a location error if not possible.

NOTE:	If the PRU is requested to return both location estimate and measurements, the location information is determined independently of the reported measurements.



		triggeredReporting

This IE indicates that triggered reporting is requested and comprises the following subfields:

-	cellChange: If this field is set to TRUE, the target device provides requested location information each time the primary cell has changed.

-	reportingDuration: Maximum duration of triggered reporting in seconds. A value of zero is interpreted to mean an unlimited (i.e. "infinite") duration. The target device should continue triggered reporting for the reportingDuration or until an LPP Abort or LPP Error message is received.

The triggeredReporting field should not be included by the location server and shall be ignored by the target device if the periodicalReporting IE or responseTime IE or responseTimeNB IE is included in CommonIEsRequestLocationInformation.



		periodicalReporting

This IE indicates that periodic reporting is requested and comprises the following subfields:

-	reportingAmount indicates the number of periodic location information reports requested. Enumerated values correspond to 1, 2, 4, 8, 16, 32, 64, or infinite/indefinite number of reports. If the reportingAmount is 'infinite/indefinite', the target device shou-ld continue periodic reporting until an LPP Abort message is received. The value 'ra1' shall not be used by a sender.

-	reportingInterval indicates the interval between location information reports and the response time requirement for the first location information report. Enumerated values ri0-25, ri0-5, ri1, ri2, ri4, ri8, ri16, ri32, ri64 correspond to reporting intervals of 1, 2, 4, 8, 10, 16, 20, 32, and 64 seconds, respectively. Measurement reports containing no measurements or no location estimate are required when a reportingInterval expires before a target device is able to obtain new measurements or obtain a new location estimate. The value 'noPeriodicalReporting' shall not be used by a sender.



		additionalInformation

This IE indicates whether a target device is allowed to return additional information to that requested. If this IE indicates 'onlyReturnInformationRequested' then the target device shall not return any additional information to that requested by the server. If this IE indicates 'mayReturnAdditionalInformation' then the target device may return additional information to that requested by the server. If a location estimate is returned, any additional information is restricted to that associated with a location estimate (e.g. might include velocity if velocity was not requested but cannot include measurements). If measurements are returned, any additional information is restricted to additional measurements (e.g. might include E-CID measurements if A-GNSS measurements were requested but not E-CID measurements).



		qos

This IE indicates the quality of service and comprises a number of sub-fields. In the case of measurements, some of the sub-fields apply to the location estimate that could be obtained by the server from the measurements provided by the target device assuming that the measurements are the only sources of error. Fields are as follows:

-	horizontalAccuracy indicates the maximum horizontal error in the location estimate at an indicated confidence level. The 'accuracy' corresponds to the encoded uncertainty as defined in TS 23.032 [15] and 'confidence' corresponds to confidence as defined in TS 23.032 [15].

-	verticalCoordinateRequest indicates whether a vertical coordinate is required (TRUE) or not (FALSE)

-	verticalAccuracy indicates the maximum vertical error in the location estimate at an indicated confidence level and is only applicable when a vertical coordinate is requested. The 'accuracy' corresponds to the encoded uncertainty altitude as defined in TS 23.032 [15] and 'confidence' corresponds to confidence as defined in TS 23.032 [15].

-	responseTime

-	time indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation. If the unit field is absent, this is given as an integer number of seconds between 1 and 128. If the unit field is present with enumerated value 'ten-seconds', the maximum response time is given in units of 10-seconds, between 10 and 1280 seconds. If the unit field is present with enumerated value 'ten-milli-seconds', the maximum response time is given in units of 10-milli-seconds, between 0.01 and 1.28 seconds. If the periodicalReporting IE is included in CommonIEsRequestLocationInformation, this field should not be included by the location server and shall be ignored by the target device (if included).

-	responseTimeEarlyFix indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation containing early location measurements or an early location estimate. If the unit field is absent, this is given as an integer number of seconds between 1 and 128. If the unit field is present with enumerated value 'ten-seconds', the maximum response time is given in units of 10-seconds, between 10 and 1280 seconds. If the unit field is present with enumerated value 'ten-milli-seconds', the maximum response time is given in units of 10-milli-seconds, between 0.01 and 1.28 seconds. When this IE is included, a target should send a ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit into a single message) containing early location information according to the responseTimeEarlyFix IE and a subsequent ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit into a single message) containing final location information according to the time IE. A target shall omit sending a ProvideLocationInformation if the early location information is not available at the expiration of the time value in the responseTimeEarlyFix IE. A server should set the responseTimeEarlyFix IE to a value less than that for the time IE. A target shall ignore the responseTimeEarlyFix IE if its value is not less than that for the time IE.

-	unit indicates the unit of the time and responseTimeEarlyFix fields. Enumerated value 'ten-seconds' corresponds to a resolution of 10 seconds. Enumerated value 'ten-milli-seconds' corresponds to a resolution of 0.01 seconds. If this field is absent, the unit/resolution is 1 second. Enumerated value 'ten-milli-seconds' is only applicable for NR E-CID Positioning, NR DL-TDOA Positioning, NR DL-AoD Positioning, and NR Multi-RTT Positioning. If the enumerated value 'ten-milli-seconds' is included for methods others than NR E-CID Positioning, NR DL-TDOA Positioning, NR DL-AoD Positioning, and NR Multi-RTT Positioning the target device shall ignore the unit field.

-	velocityRequest indicates whether velocity (or measurements related to velocity) is requested (TRUE) or not (FALSE).

-	responseTimeNB
If the periodicalReporting IE or responseTime IE is included in CommonIEsRequestLocationInformation, this field should not be included by the location server and shall be ignored by the target device (if included).

-	timeNB indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation. If the unitNB field is absent, this is given as an integer number of seconds between 1 and 512. If the unitNB field is present, the maximum response time is given in units of 10-seconds, between 10 and 5120 seconds.

-	responseTimeEarlyFixNB indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation containing early location measurements or an early location estimate. If the unitNB field is absent, this is given as an integer number of seconds between 1 and 512. If the unitNB field is present, the maximum response time is given in units of 10-seconds, between 10 and 5120 seconds. When this IE is included, a target should send a ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit into a single message) containing early location information according to the responseTimeEarlyFixNB IE and a subsequent ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit into a single message) containing final location information according to the timeNB IE. A target shall omit sending a ProvideLocationInformation if the early location information is not available at the expiration of the time value in the responseTimeEarlyFixNB IE. A server should set the responseTimeEarlyFixNB IE to a value less than that for the timeNB IE. A target shall ignore the responseTimeEarlyFixNB IE if its value is not less than that for the timeNB IE.

-	unitNB indicates the unit of the timeNB and responseTimeEarlyFixNB fields. Enumerated value 'ten-second' corresponds to a resolution of 10 seconds. If this field is absent, the unit/resolution is 1 second.

-	horizontalAccuracyExt indicates the maximum horizontal error in the location estimate at an indicated confidence level. The 'accuracyExt' corresponds to the encoded high accuracy uncertainty as defined in TS 23.032 [15] and 'confidence' corresponds to confidence as defined in TS 23.032 [15]. This field should not be included by the location server and shall be ignored by the target device if the horizontalAccuracy field is included in QoS.

-	verticalAccuracyExt indicates the maximum vertical error in the location estimate at an indicated confidence level and is only applicable when a vertical coordinate is requested. The 'accuracyExt' corresponds to the encoded high accuracy uncertainty as defined in TS 23.032 [15] and 'confidence' corresponds to confidence as defined in TS 23.032 [15]. This field should not be included by the location server and shall be ignored by the target device if the verticalAccuracy field is included in QoS.

All QoS requirements shall be obtained by the target device to the degree possible but it is permitted to return a response that does not fulfill all QoS requirements if some were not attainable. The single exception is time and timeNB which shall always be fulfilled – even if that means not fulfilling other QoS requirements.

A target device supporting NB-IoT access shall support the responseTimeNB IE.

A target device supporting HA GNSS shall support the HorizontalAccuracyExt, VerticalAccuracyEx, and unit fields with enumerated value 'ten-seconds'.

A target device supporting NB-IoT access and HA GNSS shall support the unitNB field.



		environment

This field provides the target device with information about expected multipath and non line of sight (NLOS) in the current area. The following values are defined:

-	badArea:	possibly heavy multipath and NLOS conditions (e.g. bad urban or urban).

-	notBadArea:	no or light multipath and usually LOS conditions (e.g. suburban or rural).

-	mixedArea:	environment that is mixed or not defined.

If this field is absent, a default value of 'mixedArea' applies.



		locationCoordinateTypes

This field provides a list of the types of location estimate that the target device may return when a location estimate is obtained by the target.



		velocityTypes

This fields provides a list of the types of velocity estimate that the target device may return when a velocity estimate is obtained by the target.



		messageSizeLimitNB

This field provides an octet limit on the amount of location information a target device can return.

-	measurementLimit indicates the maximum amount of location information the target device should return in response to the RequestLocationInformation message received from the location server.
The limit applies to the overall size of the LPP message at LPP level (LPP Provide Location Information), and is specified in steps of 100 octets. The message size limit is then given by the value provided in measurementLimit times 100 octets.



		segmentationInfo

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



		scheduledLocationTime

This field indicates that the target device is requested to obtain location measurements or location estimate valid at the scheduledLocationTime T and comprises the following subfields:

-	utcTime provides T in UTC in the form of YYMMDDhhmmssZ.

-	gnssTime provides T in GNSS system time of the GNSS indicated by gnss-TimeID.

-	gnss-TOD-msec specifies the GNSS TOD in 1-milli-second resolution rounded down to the nearest millisecond unit.

-	networkTime provides T in E-UTRA or NR network time.

-	lte-PhysCellId, lte-ArfcnEUTRA, lte-CellGlobalId identifies the reference cell (E-UTRA) that is used for the network time.

-	lte-systemFrameNumber specifies the system frame number in E-UTRA.

-	nr-PhysCellID, nr-ARFCN , nr-CellGlobalID identifies the reference cell (NR) that is used for the network time.

-	nr-SFN specifies the system frame number in NR.

-	nr-Slot specifies the slot number in NR for the indicated subcarrier spacing (SCS). The total NR network time is given by nr-SFN + nr-Slot.

-	relativeTime provides T in seconds from current time, where current time is defined as the time the CommonIEsRequestLocationInformation was received.

NOTE 1:	A location estimate returned to an LCS Client, AF or UE for a scheduled location time can be treated by the LCS Client, AF or UE as an estimate of the location of the UE at the scheduled location time (see TS 23.273 [42]).

NOTE 2:	If this field is present, at least one of utcTime, gnssTime, networkTime, or relativeTime shall be present.



		targetIntegrityRisk

This field indicates the TIR for which the PL is requested. The TIR is calculated by P=10-0.1n [hour-1] where n is the value of targetIntegrityRisk and the range is 10-1 to 10-9 per hour.



		pru-LocationInformationReq

This field indicates that the UE operating as a PRU as specified in TS 23.273 [42] is requested to provide additional PRU location information and comprises the following subfields:

-	arpCoordinates indicates that the PRU is requested to provide the Antenna Reference Point (ARP) coordinates of the PRU for the time when the requested location measurements were obtained.







[bookmark: _Toc156478918]–	CommonIEsProvideLocationInformation

The CommonIEsProvideLocationInformation carries common IEs for a Provide Location Information LPP message Type.

-- ASN1START



CommonIEsProvideLocationInformation ::= SEQUENCE {

	locationEstimate			LocationCoordinates		OPTIONAL,

	velocityEstimate			Velocity				OPTIONAL,

	locationError				LocationError			OPTIONAL,

	...,

	[[	earlyFixReport-r12		EarlyFixReport-r12		OPTIONAL

	]],

	[[	locationSource-r13		LocationSource-r13		OPTIONAL,

		locationTimestamp-r13	UTCTime					OPTIONAL

	]],

	[[

		segmentationInfo-r14	SegmentationInfo-r14	OPTIONAL		-- Cond Segmentation

	]],

	[[

		integrityInfo-r17		IntegrityInfo-r17		OPTIONAL

	]],

	[[

		pru-LocationInformation-r18

								PRU-LocationInformation-r18

														OPTIONAL		-- Cond PRU

	]]

}



LocationCoordinates ::= CHOICE {

	ellipsoidPoint								Ellipsoid-Point,

	ellipsoidPointWithUncertaintyCircle			Ellipsoid-PointWithUncertaintyCircle,

	ellipsoidPointWithUncertaintyEllipse		EllipsoidPointWithUncertaintyEllipse,

	polygon										Polygon,

	ellipsoidPointWithAltitude					EllipsoidPointWithAltitude,

	ellipsoidPointWithAltitudeAndUncertaintyEllipsoid

												EllipsoidPointWithAltitudeAndUncertaintyEllipsoid,

	ellipsoidArc								EllipsoidArc,

	...,

	highAccuracyEllipsoidPointWithUncertaintyEllipse-v1510

								HighAccuracyEllipsoidPointWithUncertaintyEllipse-r15,

	highAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-v1510

								HighAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-r15,

	ha-EllipsoidPointWithScalableUncertaintyEllipse-v1680																			HA-EllipsoidPointWithScalableUncertaintyEllipse-r16,

	ha-EllipsoidPointWithAltitudeAndScalableUncertaintyEllipsoid-v1680

								HA-EllipsoidPointWithAltitudeAndScalableUncertaintyEllipsoid-r16,

	local2dPointWithUncertaintyEllipse-v1800	Local2dPointWithUncertaintyEllipse-r18,

	local3dPointWithUncertaintyEllipsoid-v1800	Local3dPointWithUncertaintyEllipsoid-r18

}



Velocity ::= CHOICE {

	horizontalVelocity							HorizontalVelocity,

	horizontalWithVerticalVelocity				HorizontalWithVerticalVelocity,

	horizontalVelocityWithUncertainty			HorizontalVelocityWithUncertainty,

	horizontalWithVerticalVelocityAndUncertainty

												HorizontalWithVerticalVelocityAndUncertainty,

	...

}



LocationError ::= SEQUENCE {

	locationfailurecause			LocationFailureCause,

	...

}



LocationFailureCause ::= ENUMERATED {

	undefined,

	requestedMethodNotSupported,

	positionMethodFailure,

	periodicLocationMeasurementsNotAvailable,

	...

}



EarlyFixReport-r12 ::= ENUMERATED {

	noMoreMessages,

	moreMessagesOnTheWay

}



LocationSource-r13 ::= BIT STRING {	a-gnss				(0),

									wlan				(1),

									bt					(2),

									tbs					(3),

									sensor				(4),

									ha-gnss-v1510		(5),

									motion-sensor-v1550 (6),

									dl-tdoa-r16			(7),

									dl-aod-r16			(8) } (SIZE(1..16))



IntegrityInfo-r17 ::= SEQUENCE {

	horizontalProtectionLevel-r17		INTEGER (0..50000),

	verticalProtectionLevel-r17			INTEGER (0..50000)				OPTIONAL,

	achievableTargetIntegrityRisk-r17	INTEGER (10..90)				OPTIONAL,

	...

}



PRU-LocationInformation-r18 ::= SEQUENCE {

	arpCoordinates-r18					LocationCoordinates				OPTIONAL,

	timeStamp-r18						NR-TimeStamp-r16				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.



		PRU

		The field is optionally present, need ON, if the UE operates as a Positioning Reference Unit (PRU) as specified in TS 23.273 [42]. Otherwise it is not present.







		CommonIEsProvideLocationInformation field descriptions



		locationEstimate

This field provides a location estimate using one of the geographic shapes defined in TS 23.032 [15]. Coding of the values of the various fields internal to each geographic shape follow the rules in TS 23.032 [15]. The conditions for including this field are defined for the locationInformationType field in a Request Location Information message.



		velocityEstimate

This field provides a velocity estimate using one of the velocity shapes defined in TS 23.032 [15]. Coding of the values of the various fields internal to each velocity shape follow the rules in TS 23.032 [15].



		locationError

This field shall be included if and only if a location estimate and measurements are not included in the LPP PDU. The field includes information concerning the reason for the lack of location information. The LocationFailureCause 'periodicLocationMeasurementsNotAvailable' shall be used by the target device if periodic location reporting was requested, but no measurements or location estimate are available when the reportingInterval expired.



		earlyFixReport

This field shall be included if and only if the ProvideLocationInformation message contains early location measurements or an early location estimate. The target device shall set the values of this field as follows:

-	noMoreMessages: This is the only or last ProvideLocationInformation message used to deliver the entire set of early location information.

-	moreMessagesOnTheWay: This is one of multiple ProvideLocationInformation messages used to deliver the entire set of early location information (if early location information will not fit into a single message).

If this field is included, the IE SegmentationInfo shall not be included.



		locationSource

This field provides the source positioning technology for the location estimate.

NOTE 1:	In this version of the specification, the entry 'tbs' is used only for TBS positioning based on MBS signals.

NOTE 2:	The entry 'sensor' is used only for positioning technology that uses barometric pressure sensor. The entry 'motion-sensor' is used for positioning technology that uses sensor(s) to detect displacement and movement, e.g. accelerometers, gyros, magnetometers.



		locationTimestamp

This field provides the UTC time when the location estimate is valid and should take the form of YYMMDDhhmmssZ.



		segmentationInfo

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



		integrityInfo

This field provides the integrity result for the locationEstimate.

-	horizontalProtectionLevel provides the HPL for the locationEstimate along the semi-major axis of the error ellipse. Scale factor 0.01 metre; range 0 – 500 metres.

-	verticalProtectionLevel provides the VPL for the locationEstimate. Scale factor 0.01 metre; range 0 – 500 metres.

-	achievableTargetIntegrityRisk indicates the achievable TIR for which the HPL and VPL are provided. The achievable TIR is given by P=10-0.1n [hour-1] where n is the value of achievableTargetIntegrityRisk and the range is 10-1 to 10-9 per hour. If this field is absent, the achievable TIR is the same as the targetIntegrityRisk in CommonIEsRequestLocationInformation.



		pru-LocationInformation

This field provides PRU location information and comprises the following subfields:

-	arpCoordinates provides the Antenna Reference Point (ARP) coordinates of the PRU at the location where the reported location measurements were obtained. If this field was requested but not provided, it means that the ARP coordinates are not available.

- 	timestamp provides the time when the arpCoordinates are valid.







NOTE:	Void.

Annex B: TP for DL-PRS/DRX alignment

[bookmark: _Toc156478948]–	NR-On-Demand-DL-PRS-Information

The IE NR-On-Demand-DL-PRS-Information defines the requested on-demand DL-PRS.

-- ASN1START



NR-On-Demand-DL-PRS-Information-r17 ::= SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF

														NR-On-Demand-DL-PRS-PerFreqLayer-r17



NR-On-Demand-DL-PRS-PerFreqLayer-r17 ::= SEQUENCE {

	dl-prs-FrequencyRangeReq-r17			ENUMERATED { fr1, fr2, ...},

	dl-prs-ResourceSetPeriodicityReq-r17	ENUMERATED { p4, p5, p8, p10, p16, p20, p32, p40,

													p64, p80, p160, p320, p640, p1280, p2560,

													p5120, p10240, p20480, p40960, p81920, ...,

													p128-v1760, p256-v1760, p512-v1760}

																					OPTIONAL,

	dl-prs-ResourceBandwidthReq-r17			INTEGER (1..63)							OPTIONAL,

	dl-prs-ResourceRepetitionFactorReq-r17	ENUMERATED {n2, n4, n6, n8, n16, n32, ...}

																					OPTIONAL,

	dl-prs-NumSymbolsReq-r17		ENUMERATED {n2, n4, n6, n12, ..., n1-v1800}		OPTIONAL,

	dl-prs-CombSizeN-Req-r17				ENUMERATED {n2, n4, n6, n12, ...}		OPTIONAL,

	dl-prs-QCL-InformationReqTRPlist-r17	DL-PRS-QCL-InformationReqTRPlist-r17	OPTIONAL,

	...,

	[[

	dl-prs-ResourceSetSlotOffsetReq-r18		INTEGER (0..81919)						OPTIONAL

	]]

}



DL-PRS-QCL-InformationReqTRPlist-r17 ::= SEQUENCE (SIZE (1..nrMaxTRPsPerFreq-r16)) OF

													DL-PRS-QCL-InformationReqPerTRP-r17



DL-PRS-QCL-InformationReqPerTRP-r17 ::= SEQUENCE {

	dl-PRS-ID-r17						INTEGER (0..255),

	nr-PhysCellID-r17					NR-PhysCellID-r16							OPTIONAL,

	nr-CellGlobalID-r17					NCGI-r15									OPTIONAL,

	nr-ARFCN-r17						ARFCN-ValueNR-r15							OPTIONAL,

	dl-prs-QCL-InformationReqSet-r17	SEQUENCE (SIZE (1..nrMaxSetsPerTrpPerFreqLayer-r16)) OF

													DL-PRS-QCL-InfoReq-r17,

	...

}



DL-PRS-QCL-InfoReq-r17 ::= SEQUENCE {

	nr-DL-PRS-ResourceSetID-r17			NR-DL-PRS-ResourceSetID-r16,

	dl-prs-QCL-InformationReq-r17		CHOICE {

					dl-prs-QCL-InfoRecPerResourceSet-r17	DL-PRS-QCL-Info-r16,

					dl-prs-QCL-Info-requested-r17			NULL

					},

	...,

	[[

	dl-prs-QCL-InfoRecPerResource-r17	SEQUENCE  (SIZE (1..nrMaxResourcesPerSet-r16)) OF

														DL-PRS-QCL-Info-r16			OPTIONAL

	]]

}



-- ASN1STOP



		NR-On-Demand-DL-PRS-Information field descriptions



		dl-prs-FrequencyRangeReq

This field specifies the frequency range for which the on-demand DL-PRS is requested.



		dl-prs-ResourceSetPeriodicityReq

This field specifies the requested periodicity of the DL-PRS Resource Set in slots. The periodicity depends on the subcarrier spacing (SCS) and takes values 

slots, where for SCS of 15, 30, 60 and 120 kHz respectively. μ refers to the SCS of SSB of target device's current primary cell.



		dl-prs-ResourceBandwidthReq

This field specifies the requested number of PRBs allocated for the DL-PRS Resource (allocated DL-PRS bandwidth) in multiples of 4 PRBs. Integer value 1 corresponds to 24 PRBs, value 2 corresponds to 28 PRBs, value 3 corresponds to 32 PRBs and so on.



		dl-prs-ResourceRepetitionFactorReq

This field specifies the requested DL-PRS Resource repetition. Enumerated values n2, n4, n6, n8, n16, n32 correspond to 2, 4, 6, 8, 16, 32 resource repetitions, respectively.



		dl-prs-NumSymbolsReq

This field specifies the requested number of symbols per DL-PRS Resource within a slot.



		dl-prs-CombSizeN-Req

This field specifies the requested Resource Element spacing in each symbol of the DL-PRS Resource.



		dl-prs-QCL-InformationReqTRPlist

This field specifies the recommended or requested QCL indication with other DL reference signals.

-	dl-PRS-ID indicates the DL-PRS ID of the TRP for which the QCL information is recommended.

-	nr-PhysCellID indicates the physical Cell-ID of the TRP for which the QCL information is recommended, as defined in TS 38.331 [35].

-	nr-CellGlobalID indicates the NCGI, the globally unique identity of a cell in NR, of the TRP for which the QCL information is recommended, as defined in TS 38.331 [35].

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

-	dl-prs-QCL-InformationReqSet indicates the recommended QCL information per DL-PRS Resource Set.

-	nr-DL-PRS-ResourceSetID indicates the DL-PRS Resource Set ID for which the QCL information is recommended.

-	dl-prs-QCL-InformationReq

-	dl-prs-QCL-InfoRecPerResourceSet indicates a single recommended QCL source for the DL-PRS Resource Set.

-	dl-prs-QCL-Info-requested indicates that the UE requests to provide the QCL information in the assistance data.

-	dl-prs-QCL-InfoRecPerResource indicates a list of recommended QCL sources for the DL-PRS Resource Set. If this field is present, the dl-prs-QCL-InformationReg shall be ignored by the receiver.



		dl-prs-ResourceSetSlotOffsetReq

This field specifies the requested offset of the DL-PRS Resource Set in slots with respect to SFN #0 slot #0 of target device's current primary cell.
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