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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
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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
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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
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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.
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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
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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
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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
...
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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
...
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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).
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