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1	Introduction
In this contribution, we discuss the following issues based on the latest LPP specification [1].
· Low latency support for NR positioning
· Information in the AD request
· SMTC of SSB configuration
· QCL-D between DL PRS and DL PRS
· Additional path and additional measurement
· TRP ID vs PRS ID
2	Discussion
2.1	Low latency support for NR positioning
In Rel-16, the target positioning requirements for commercial use cases are defined in TR38.855 [2]:
· Horizontal positioning error < 3m for 80% of UEs in indoor deployment scenarios
· Vertical positioning error < 3m for 80% of UEs in indoor deployment scenarios
· Horizontal positioning error < 10m for 80% of UEs in outdoor deployments scenarios 
· Vertical positioning error < 3m for 80% of UEs in outdoor deployment scenarios
· End to end latency < 1s

In current LPP [1], it is specified that the location server sends a RequestLocationInformation message to the UE to request positioning measurements or a position estimate, where a responseTime field is included. This field indicates the maximum response time as measured between receipt of the RequestLocationInformation and the transmission of a ProvideLocationInformation. If the unit field is absent, this is given as an integer number of seconds between 1 and 128; otherwise, the maximum response time is given in units of 10-seconds, between 10 and 1280 seconds. 
Besides, the UE can be configured to perform periodic reporting, with reporting amounts of 1, 2, 4, 8, 16, 32, 64, or infinite/indefinite number and reporting intervals of 1, 2, 4, 8, 10, 16, 20, 32, and 64 seconds.
In addition to the latency of the Location Information transfer procedure, more latency would be introduced by other procedures, so it is unlikely to meet the 1s end-to-end latency requirement as defined in TR38.855. 
Observation 1: The current regularity of the measurement report for UE fails to meet the 1s end-to-end latency requirements.
Therefore, we think that a finer regularity of the response time for UE can be introduced, so we have the following proposal.
Proposal 1: Introduce 100-ms level granularity for the response time in CommonIEsRequestLocationInformation.
· The changes are included in the TP in section 5.1.

2.2	Information in the AD request
The current LPP supports UE reporting the PCell information in the IE CommonIEsRequestAssistanceData of the message RequestAssistanceData. In Rel-15, considering RAN architecture, the PCell can be either an LTE cell or an NR cell. With this information, LMF currently has no idea on the CA configuration or DC configuration.
-- ASN1START

CommonIEsRequestAssistanceData ::= SEQUENCE {
	primaryCellID		ECGI		OPTIONAL,	-- Cond EUTRA
	...,
	[[
		segmentationInfo-r14		SegmentationInfo-r14		OPTIONAL	-- Cond Segmentation
	]],
	[[
		periodicAssistanceDataReq-r15
									PeriodicAssistanceDataControlParameters-r15
																OPTIONAL,	-- Cond PerADreq
		primaryCellID-r15			NCGI-r15					OPTIONAL	-- Cond NR
	]]
}

-- ASN1STOP

This may have some issues when e.g., UE reports that it does not support inter-frequency DL RSTD. As whether a measurement is treated as inter-frequency or intra-frequency measurement is associated with whether the PRS bandwidth is within that of the serving cell or not, it would help LMF to determine such if LMF is more informed of the CA/DC configuration of the UE.
Therefore, we suggest to include the serving cell list in the message.
Proposal 2: Introduce PSCell/Scell information reporting in CommonIEsRequestAssistanceData.
· The changes are included in the TP in section 5.2.

2.3	SMTC of SSB configuration
In RAN1 LS [3], the configuration for SSB associated with PRS has SMTC are treated as the working assumption. From our point of view, the following issues regarding this SMTC are not clear.
· Will this SMTC be per-cell (per-TRP) or per frequency layer?
· Will each gNB report its own SMTC to the LMF, and if so, will LMF cook a combined SMTC for a group of cells?
· Which cell should the timing of the SMTC be based on? In particular, what is the assumption of the time of SFN#0 as the reference to count the SMTC starting time?
· What is the UE behaviour regarding the provision of SMTC considering the SSB periodicity and offset are already provided in the SSB configuration?
With all these issues, we suggest to revert the working assumption unless RAN1 can further clarify the above issues.
Proposal 3: Delete the fields smtc-r16 and duration-r16 from NR-SSB-Config-r16.
· The changes are included in the TP in section 5.3.
Proposal 4: Send an LS to RAN1 to ask the above questions for clarification.

2.4	QCL-D between DL PRS and DL PRS
The introduction of QCL-D between a PRS and another PRS is used for the LMF adopting DL AoD positioning to request UE to perform measurement based on the same Rx beam, and provide the RSRP results. However, the situation has changed as
· We have DL-AoD-ProvideAssistanceData and DL-AoD-RequestLocationInformation, specifically for DL-AoD procedure to request UE to perform DL-AoD measurement based on the DL PRS.
· We have the DL-PRS-AssistanceData that is common across positioning methods, and NR-SelectedDL-PRS-PerFreq-r16 that may be positioning method specific, where the positioning method specific one only includes IDs to point to the full configuration that is provided commonly.
It would not be possible to share the PRS resource configuration between positioning methods if PRS-PRS QCL is required to inform UE to perform DL-AoD positioning measurements, while PRS-SSB QCL is required for UE to perform DL TDOA positioning measurements.
Since the assistance data and location information are already included in each positioning method, we wonder whether there will be any need to use PRS-PRS QCL to serve the same functionality implicitly.
Since this issue is generated from RAN1, we could send an LS to RAN1 for clarification.
Proposal 5: Send an LS to RAN1 to ask whether PRS-PRS QCL indication is still needed if the higher layer signalling can already indicate UE to perform DL-AoD measurements (DL-AoD-RequestLocationInformation) on PRS for DL-AoD positioning (DL-AoD-ProvideAssitanceData).

2.5	Additional path and additional measurement
Currently, the additional path reporting and additional measurement use differential reporting. Take DL TDOA positioning for example.
NR-DL-TDOA-MeasElement-r16 ::= SEQUENCE {
	trp-ID-r16						TRP-ID-r16			OPTIONAL,
	nr-DL-PRS-ResourceId-r16		NR-DL-PRS-ResourceId-r16	 OPTIONAL,
	nr-DL-PRS-ResourceSetId-r16		NR-DL-PRS-ResourceSetId-r16 OPTIONAL,
	nr-TimeStamp-r16				NR-TimeStamp-r16,	
	nr-RSTD-r16						INTEGER (0..ffs),	-- FFS on the value range
 	nr-AdditionalPathList-r16		NR-AdditionalPathList-r16		OPTIONAL,
	nr-TimingMeasQuality-r16				NR-TimingMeasQuality-r16,
	nr-PRS-RSRP-Result-r16			INTEGER (FFS)			OPTIONAL, -- FFS, value range to be decided in RAN4.
	nr-DL-TDOA-AdditionalMeasurements-r16				NR-DL-TDOA-AdditionalMeasurements-r16,
	...
}
NR-DL-TDOA-AdditionalMeasurements-r16 ::= SEQUENCE (SIZE (1..3)) OF NR-DL-TDOA-AdditionalMeasurementElement-r16

NR-AdditionalPathList-r16 ::= SEQUENCE (SIZE(1..2)) OF NR-AdditionalPath-r16

NR-DL-TDOA-AdditionalMeasurementElement-r16 ::= SEQUENCE {
	nr-DL-PRS-ResourceId-r16        NR-DL-PRS-ResourceId-r16	 OPTIONAL,
	nr-DL-PRS-ResourceSetId-r16		NR-DL-PRS-ResourceSetId-r16 OPTIONAL,
nr-TimeStamp-r16				NR-TimeStamp-r16,
	nr-RSTD-ResultDiff-r16			INTEGER (0..ffs),	-- FFS on the value range to be decided in RAN4         	
	dl-PRS-RSRP-ResultDiff-r16	INTEGER (FFS)		OPTIONAL, -- FFS on the value range	to be decided in RAN4         
	nr-AdditionalPathList-r16		NR-AdditionalPathList-r16		OPTIONAL,
...
}

We use the following Figure 1 to show those differential numbers, where NR-AdditionalPathList includes the additional path measured under the same resource, and NR-DL-TDOA-AdditionalMeasurementElement includes the measurement (main measurement and additional measurement) under a different resource, with
· The black line as nr-RSTD
· The blue line/curve as nr-RSTD-ResultDiff
· The red one as nr-AdditionalPathList outside NR-DL-TDOA-AdditionalMeasurementElement
What is unclear is the meaning of nr-AdditionalPathList in NR-DL-TDOA-AdditionalMeasurementElement, whether it is mapped to the green dash curve or the orange dash line needs clarification. Our preference would be that a single referenced time should be maintained with a TRP, i.e., the green dash curve.
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[bookmark: _Ref36740571]Figure 1 Illustration of differential timings
Proposal 6: Clarify the reference time for reporting the path differential TOA in nr-AdditionalPathList-r16 should always be the TOA of the path used for nr-RSTD-r16 or nr-UE-RxTxTimeDiff-r16 for a TRP.
· The changes are included in the TP in section 5.4.

2.6	TRP ID vs PRS ID
TRP ID was created by RAN3 to uniquely identify a TRP when associated with the Cell ID within NG-RAN, while PRS ID is used temporarily for a UE to uniquely identify a TRP within the UE context for assistance data delivery and measurement reporting.
To further complicate this issue, current LPP specification introduced an IE TRP-ID as defined as follows, which is the structure to contain PRS ID, Cell ID, and cell frequency.
–	TRP-ID
The IE TRP-ID provides the IDs to identify the TRP.
-- ASN1START

TRP-ID-r16 ::= SEQUENCE {
	dl-PRS-ID-r16					INTEGER (0..255)			OPTIONAL, 
	nr-PhysCellId-r16				NR-PhysCellId-r16			OPTIONAL,
	nr-CellGlobalId-r16				NCGI-r15					OPTIONAL,		-- Need ON
	nrARFCNRef-r16					ARFCN-ValueNR-r15			OPTIONAL	-- Cond NotSameAsRefServ0
}
-- ASN1STOP
Such a naming will cause confusion to experts external to TSG RAN WG2, even RAN2 stage-2 specification does not differentiate TRP ID and PRS ID. The example is shown as below.
8.12.2.1	Information that may be transferred from the LMF to UE
The information that may be transferred from the LMF to the UE are listed in table 8.12.2.1-1.
Table 8.12.2.1-1: Information that may be transferred from LMF to the UE
	Information 

	Physical cell IDs (PCIs), global cell IDs (GCIs), and TRP IDs of candidate NR TRPs for measurement

	Timing relative to the serving (reference) TRP of candidate NR TRPs

	DL-PRS configuration of candidate NR TRPs

	SSB information of the TRPs (the time/frequency occupancy of SSBs)

	Spatial direction information (e.g. azimuth, elevation etc.) of the DL-PRS Resources of the TRPs served by the gNB

	Geographical coordinates of the TRPs served by the gNB (include a transmission reference location for each DL-PRS Resource ID, reference location for the transmitting antenna of the reference TRP,relative locations for transmitting antennas of other TRPs)



Therefore, we have the following proposal for clarification.
Proposal 7: RAN2 to clarify the following understanding
· TRP ID is used with Cell ID to uniquely identify a TRP between NG-RAN and LMF.
· PRS ID is used between UE and LMF to uniquely identify a TRP within a LPP session.
· RAN2 will remove the IE TRP-ID (move the fields to the parent IEs) or change the name of the IE and field names associated with the IE in LPP.

3	Conclusions
In this document, we provide our proposals on several issues based on the latest LPP specification. We have the following observations and proposals:
Observations:
Observation 1: The current regularity of the response time to RequestLocationInformation for UE fails to meet the 1s end-to-end latency requirements.
Proposals:
Proposal 1: Introduce 100-ms level response time in CommonIEsRequestLocationInformation.
· The changes are included in the TP in section 5.1.
Proposal 2: Introduce PSCell/Scell information reporting in CommonIEsRequestAssistanceData.
· 
The changes are included in the TP in section 5.2.
Proposal 3: Delete the fields smtc-r16 and duration-r16 from NR-SSB-Config-r16.
· The changes are included in the TP in section 5.3.
Proposal 4: Send an LS to RAN1 to ask the above questions for clarification.
Proposal 5: Send an LS to RAN1 to ask whether PRS-PRS QCL indication is still needed if the higher layer signalling can already indicate UE to perform DL-AoD measurements (DL-AoD-RequestLocationInformation) on PRS for DL-AoD positioning (DL-AoD-ProvideAssitanceData).


Proposal 6: Clarify the reference time for reporting the path differential TOA in nr-AdditionalPathList-r16 should always be the TOA of the path used for nr-RSTD-r16 or nr-UE-RxTxTimeDiff-r16 for a TRP.
· The changes are included in the TP in section 5.4.
Proposal 7: RAN2 to clarify the following understanding
· TRP ID is used with Cell ID to uniquely identify a TRP between NG-RAN and LMF.
· PRS ID is used between UE and LMF to uniquely identify a TRP within a LPP session.
· RAN2 will remove the IE TRP-ID (move the fields to the parent IEs) or change the name of the IE and field names associated with the IE in LPP.
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5	Appendix
5.1	TP to support low latency report (Section 2.1)
------------------------------------------------------- UNCHANGED PARTS -------------------------------------------------------
[bookmark: _Toc27765178]6.4.2	Common Positioning
------------------------------------------------------- UNCHANGED PARTS -------------------------------------------------------
[bookmark: _Toc27765183]–	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
	]]
}

LocationInformationType ::= ENUMERATED {
	locationEstimateRequired,
	locationMeasurementsRequired,
	locationEstimatePreferred,
	locationMeasurementsPreferred,
	...
}

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,
	mayReturnAditionalInformation,
	...
}

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, ..., ms100-r16 }	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
	...
}

-- ASN1STOP

	Conditional presence
	Explanation

	ECID
	The field is optionally present, need ON, if ECID 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.

	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, the maximum response time is given in units of 10-seconds, between 10 and 1280 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, the maximum response time is given in units of 10-seconds, between 10 and 1280 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, and ‘ms100’ corresponds to a resolution of 100 milli-seconds. If this field is absent, the unit/resolution is 1 second.
-	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 unit field is absent, this is given as an integer number of seconds between 1 and 512. If the unit 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 unit field is absent, this is given as an integer number of seconds between 1 and 512. If the unit 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.
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


------------------------------------------------------- UNCHANGED PARTS -------------------------------------------------------

5.2	TP to support PSCell/SCell information report (Section 2.2)
------------------------------------------------------- UNCHANGED PARTS -------------------------------------------------------
6.4.2	Common Positioning
------------------------------------------------------- UNCHANGED PARTS -------------------------------------------------------
[bookmark: _Toc27765181]–	CommonIEsRequestAssistanceData
The CommonIEsRequestAssistanceData carries common IEs for a Request Assistance Data LPP message Type.
-- ASN1START

CommonIEsRequestAssistanceData ::= SEQUENCE {
	primaryCellID		ECGI		OPTIONAL,	-- Cond EUTRA
	...,
	[[
		segmentationInfo-r14		SegmentationInfo-r14		OPTIONAL	-- Cond Segmentation
	]],
	[[
		periodicAssistanceDataReq-r15
									PeriodicAssistanceDataControlParameters-r15
																OPTIONAL,	-- Cond PerADreq
		primaryCellID-r15			NCGI-r15					OPTIONAL	-- Cond NR
	]]
	[[
		psCellID-r16			CHOICE {
			eutra-r16			ECGI,
			nr-16				NCGI-r15
		}										OPTIONAL,
		secondaryCellList-r16	SEQUENCE (SIZE (1..30))	OF	SCellInfo-r16,	OPTIONAL,
	]]
}

SCellInfo ::= CHOICE {
	eutra-r16					SEQUENCE {
		eutraPhysCellId	-r16		INTEGER (0..503),
		ecgi					EGCI
	},
	nr-r16						SEQUENCE {
		nrPhysCellId-r16		INTEGER (0..1007),
		ncgi					NCGI-r15
	}
}

-- ASN1STOP

	Conditional presence
	Explanation

	EUTRA
	The field is mandatory present for E-UTRA or NB-IoT access. The field shall be omitted for non-EUTRA and non-NB-IoT user plane support.

	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.

	PerADreq
	The field is mandatory present if the target device requests periodic assistance data delivery. Otherwise it is not present.

	NR
	The field is mandatory present for NR access. The field shall be omitted for non-NR user plane support.



	CommonIEsRequestAssistanceData field descriptions

	primaryCellID
This parameter identifies the current primary cell for the target device. 

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

	periodicAssistanceDataReq
This field indicates a request for periodic assistance data delivery, as specified in clause 5.2.1a.

	psCellID
This field indicates Cell ID for the PSCell in case of DC.

	secondaryCellList-r16
This field indicates a list of secondary cells in case of CA.


------------------------------------------------------- UNCHANGED PARTS -------------------------------------------------------

5.3	TP to remove SMTC from SSB configuration (Section 2.3)
------------------------------------------------------- UNCHANGED PARTS -------------------------------------------------------
[bookmark: _Toc20425655][bookmark: _Toc29321051]6.4.2.1	Common NR assistance data Information Elements
------------------------------------------------------- UNCHANGED PARTS -------------------------------------------------------
–	NR-SSB-Config
The IE NR-SSB-Config defines SSB configuration.
-- ASN1START

NR-SSB-Config-r16 ::= SEQUENCE {
	
 	trp-ID-r16					TRP-ID-r16,
	ss-PBCH-BlockPower-r16		INTEGER (-60..50),
	halfFrameIndex-r16					INTEGER (0..1),
	SSB-periodicity-r16					ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, ...},
	ssb-PositionsInBurst-r16			CHOICE {
		shortBitmap-r16						BIT STRING (SIZE (4)),
		mediumBitmap-r16					BIT STRING (SIZE (8)),
		longBitmap-r16						BIT STRING (SIZE (64))
	}	OPTIONAL, --Need OR
	ssbSubcarrierSpacing-r16			ENUMERATED {kHz15, kHz30, kHz60, kHz120, kHz240, ...},
	sfn-SSB-Offset-r16					INTEGER (0..15),
	smtc-r16							SEQUENCE {
		periodicityAndOffset-r16				CHOICE {
			sf5										INTEGER (0..4),
			sf10									INTEGER (0..9),
			sf20									INTEGER (0..19),
			sf40									INTEGER (0..39),
			sf80									INTEGER (0..79),
			sf160									INTEGER (0..159)
		},
	duration-r16						ENUMERATED { sf1, sf2, sf3, sf4, sf5, ... }
	}

}


-- ASN1STOP
------------------------------------------------------- UNCHANGED PARTS -------------------------------------------------------

5.4	TP to clarify the additional path (Section 2.5)
------------------------------------------------------- UNCHANGED PARTS -------------------------------------------------------
6.4.2.1	Common NR assistance data Information Elements
–	NR-AdditionalPath 
The IE NR-AdditionalPath is used by the target device to provide information about additional paths in association to the TOA measurements associated to NR positioning in the form of a relative time difference and a quality value. The additional path nr-relativeTimeDifference is the detected path timing relative to the detected path timing used for the TOA value, and each additional path can be associated with a quality value nr-path-Quality.
-- ASN1START

NR-AdditionalPath-r16 ::= SEQUENCE {
	nr-relativeTimeDifference-r16	INTEGER (FFS),--FFS to be decided in RAN4			
	nr-path-Quality-r16				NR-TOAMeasQuality-r16				OPTIONAL,
	...
}

-- ASN1STOP

	NR-AdditionalPath field descriptions

	nr-relativeTimeDifference 
[bookmark: _GoBack]This field specifies the additional detected path timing relative to the detected path timing of the reference resourceused for nr-RSTD or nr-UE-RxTxTimeDiff-r16. A positive value indicates that the particular path is later in time than the detected path of the reference; a negative value indicates that the particular path is earlier in time than the detected path of the reference.

	nr-path-Quality
This field specifies the target device′s best estimate of the quality of the detected timing of the additional path.


------------------------------------------------------- UNCHANGED PARTS -------------------------------------------------------
