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1	Introduction
The Rel-17 WID on NR Positioning Enhancements [1] includes the following objective:
· Study and specify, if agreed, the enhancements of information reporting from UE and gNB for multipath/NLOS mitigation [RAN1, RAN2, RAN3]
RAN1 has discussed LoS/NLoS information and reached several agreements which are captured in the latest Rel-17 NR higher-layers parameter list [2]. In this paper, we evaluate the RAN3 impacts of the RAN1 agreements and provide a text proposal for the NRPPa BL CR.
[bookmark: _Toc474247438]2	Discussion
RAN1 has agreed to support LoS/NLoS indicators which are reported to the LMF for UL and DL+UL measurements at the TRP for NG-RAN assisted positioning.  The RAN1 agreements most relevant to RAN3 are as follows:
	Agreement (from RAN1#106-bis-e)
· For UL-TDOA, UL-AoA and Multi-RTT one LoS/NLoS indicator can be associated with each UL RTOA, UL SRS RSRP, UL-AoA and/or gNB Rx-Tx time difference measurement, respectively, and reported by gNB for each TRP that performed measurements for a given UE
· For UL-TDOA, UL-AoA and Multi-RTT one LoS/NLoS indicator can be associated and reported by a TRP for a given UE

Agreement (from RAN1#107-e)
· Support the following two options of values for LoS/NLoS indicator reporting from UE/TRP:
· Soft values: [0, 0.1, …, 0.9, 1] (in steps of 0.1)
· Hard values: [0, 1]
The values correspond to the likelihood of LoS, with a value of 1 corresponding to LoS and a value of 0 corresponding to NLoS



The above agreements are also reflected in the latest Rel-17 NR higher-layers parameter list (see [2] row 130). The gNB can report a LoS/NLoS indicator for any of the existing gNB measurements, including RTOA, UL RSRP, UL AoA, and gNB Rx-Tx time difference measurements. Therefore, it makes sense to introduce it in the TRP Measurement Result IE.
Proposal 1:	Introduce a LoS/NLoS Information IE in the TRP Measurement Result IE.
RAN1 has agreed to support two different choices for the LoS/NLoS indicator format:
Hard values: [0, 1]
In this case, there are only 2 values which indicate LoS or NLoS. Therefore, it seems logical to encode as ENUMERATED type with values (NLoS, LoS).
Soft values: [0, 0.1, …, 0.9, 1] (in steps of 0.1)
In this case, there are 11 values which indicate the likelihood of LoS, with highest value corresponding to LoS and lowest value corresponding to NLoS. In RAN3 specifications, the 11 values could be encoded as either ENUMERATED (11 codepoints) or INTEGER (11 values), e.g.:
	ENUMERATED (v0, v0dot1, v0dot2, v0dot3, v0dot4, v0dot5, v0dot6, v0dot7, v0dot8, v0dot9, v1, …)
	Indicates the likelihood of LoS, with value v1 corresponding to LoS and value v0 corresponding to NLoS.

	INTEGER (0..10)
	Values ordered in increasing likelihood of LoS, i.e. 10 corresponding to LoS and 0 corresponding to NLoS.



Some observations:
-	The soft values are a superset of the hard values, so it is not clear why both are needed.
-	For soft values, the ENUMERATED type with 11 codepoints is a literal translation of the RAN1 agreement. However, we observe that the soft values are a range (similar to e.g. priority or confidence) that RAN3 has typically encoded as INTEGER type.
-	The LoS/NLoS information is also signalled by the UE via LPP, so alignment with LPP seems beneficial.
Based on the above, the following is proposed for the LoS/NLoS Information IE (with an Editor’s Note to allow further refinement of the IE if needed):
Proposal 2:	The LoS/NLoS Information IE contains a CHOICE between a “soft” LoS/NLoS Indicator and a “hard” LoS/NLoS Indicator.
Proposal 3:	The “hard” LoS/NLoS Indicator is encoded as ENUMERATED type with 2 values (NLoS, LoS).
Proposal 4:	The “soft” LoS/NLoS Indicator is encoded as INTEGER type with range (0..10).
RAN1 has also agreed that the LoS/NLoS information is reported by the gNB at the request of the LMF (see [2] row 137). Therefore, a new LoS/NLoS Information Request IE should be introduced in the MEASUREMENT REQUEST message to enable the LMF to trigger reporting of LoS/NLoS information.
Proposal 5:	Introduce a LoS/NLoS Information Request IE in the MEASUREMENT REQUEST message.
3	Conclusions
In this paper, we evaluated the RAN3 impacts of associating LoS/NLoS information with UL measurements. The following is proposed:
Proposal 1:	Introduce a LoS/NLoS Information IE in the TRP Measurement Result IE.
Proposal 2:	The LoS/NLoS Information IE contains a CHOICE between a “soft” LoS/NLoS Indicator and a “hard” LoS/NLoS Indicator.
Proposal 3:	The “hard” LoS/NLoS Indicator is encoded as ENUMERATED type with 2 values (NLoS, LoS).
Proposal 4:	The “soft” LoS/NLoS Indicator is encoded as INTEGER type with range (0..10).
Proposal 5:	Introduce a LoS/NLoS Information Request IE in the MEASUREMENT REQUEST message.
A text proposal for the NRPPa BL CR [3] is provided in Annex A, where the changes reflecting the above proposals are highlighted in yellow.
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Figure 8.5.1.2.1: Measurement procedure. Successful operation.
The LMF initiates the procedure by sending a MEASUREMENT REQUEST message to the NG-RAN node, indicating in the TRP Measurement Request List IE the TRP(s) from which measurements are requested. The NG-RAN node shall use the included information to configure positioning measurements by the indicated TRP(s). If at least one of the requested measurements has been successful for at least one of the TRPs, the NG-RAN node shall reply with a MEASUREMENT RESPONSE message including the TRP Measurement Response List IE.
If the Report Characteristics IE is set to "OnDemand", the NG-RAN node shall return the corresponding measurement results in the MEASUREMENT RESPONSE message, and the LMF shall consider that this reporting has been terminated by the NG-RAN node. If the Report Characteristics IE is set to "Periodic", the NG-RAN node shall initiate the corresponding measurements, and it shall reply with the MEASUREMENT RESPONSE message without including any measurement results in the message. The NG-RAN node shall then periodically initiate the Measurement Report procedure for the corresponding measurements, with the requested reporting periodicity.
If the Measurement Beam Information Request IE is included in the MEASUREMENT REQUEST message, the NG-RAN node shall include the Measurement Beam Information IE in the Measurement Result IE of the MEASUREMENT RESPONSE message.
If the Measurement Quality IE is included in the Measurement Result IE in the MEASUREMENT RESPONSE message, the LMF may take it into account as the TRP estimate of the measurement quality. If the Measurement Quality IE includes the Zenith Quality IE, the LMF may take it into account within the angle measurement quality.
If the Timing Reporting Granularity Factor IE is included in the TRP Measurement Quantities IE in the MEASUREMENT REQUEST message, the NG-RAN node may take it into account when configuring measurements including UL RTOA and gNB Rx-Tx Time Difference.
If the System Frame Number IE and/or the Slot Number IE are included in the MEASUREMENT REQUEST message, the NG-RAN node shall, if supported, consider that the respective information indicates the activation time of SRS transmission.
If the Report Characteristics IE is set to "OnDemand" and the Response Time IE is included in the MEASUREMENT REQUEST message, the NG-RAN node shall, if supported, return the corresponding measurement results in the MEASUREMENT RESPONSE message within the indicated time.
If the LoS/NLoS Information Request IE is included in the MEASUREMENT REQUEST message, the NG-RAN node shall, if supported, include the LoS/NLoS Information IE in the Measurement Result IE of the MEASUREMENT RESPONSE message.
Next Change
9.1.4.1	MEASUREMENT REQUEST
This message is sent by the LMF to request the NG-RAN node to configure a positioning measurement.
Direction: LMF  NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	LMF Measurement ID
	M
	
	INTEGER (1..65536, …) 
	
	YES
	reject

	TRP Measurement Request List
	
	1
	
	
	YES
	reject

	>TRP Measurement Request Item 
	
	1..<maxnoofMeasTRPs>
	
	
	EACH
	reject

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	>>Search Window Information
	O
	
	9.2.26
	
	-
	

	>>Cell ID
	O
	
	NR CGI
9.2.9
	The Cell ID of the TRP identified by the TRP ID IE.
	YES
	ignore

	>> AoA Search Window Information
	O
	
	UL-AoA Assistance Information 9.2.x4
	
	YES
	ignore

	Report Characteristics
	M
	
	ENUMERATED (OnDemand, Periodic, ...)
	
	YES
	reject

	Measurement Periodicity
	C-ifReportCharacteristicsPeriodic
	
	ENUMERATED (120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, 60min,…, 20480ms, 40960ms) 
	The codepoint 60min is not applicable
	YES
	reject

	TRP Measurement Quantities
	
	1
	
	
	YES
	reject

	>TRP Measurement Quantities Item
	
	1 .. <maxnoPosMeas>
	
	
	EACH
	reject

	>TRP Measurement Type
	M
	
	ENUMERATED (gNB-RxTxTimeDiff, UL-SRS-RSRP, UL-AoA, UL-RTOA,…)
	
	-
	

	>Timing Reporting Granularity Factor
	O
	
	INTEGER (0..5)
	Value (0..5) corresponds to (k0..k5)
TS 38.133 [16]
	-
	

	SFN initialisation Time
	O
	
	Relative Time 1900
9.2.36
	If this IE is not present, the TRP may assume that the value is same as its own SFN initialisation time.
	YES
	ignore

	SRS Configuration
	O
	
	9.2.28
	
	YES
	ignore

	Measurement Beam Information Request
	O
	
	ENUMERATED (true,...)
	
	YES
	ignore

	[bookmark: OLE_LINK17]System Frame Number
	O 
	
	INTEGER(0..1023)
	
	YES
	ignore

	Slot Number
	O
	
	INTEGER(0..79)
	
	YES
	ignore

	Response Time
	O
	
	9.2.x6
	
	YES
	ignore

	LoS/NLoS Information Request
	O
	
	ENUMERATED (true, …)
	
	YES
	ignore



	Condition
	Explanation

	ifReportCharacteristicsPeriodic
	This IE shall be present if the Report Characteristics IE is set to the value "Periodic".



	Range bound
	Explanation

	maxnoPosMeas
	Maximum no. of measured quantities that can be configured and reported with one positioning measurement message. Value is 16384.

	maxnoofMeasTRPs
	Maxmum no. of TRPs that can be included within one message. Value is 64. 



Next Change
9.2.37	TRP Measurement Result
This information element contains the measurement result.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Measured Result Item
	
	1 .. <maxnoPosMeas>
	
	
	
	

	>CHOICE Measured Results Value
	M
	
	
	
	
	

	>>UL Angle of Arrival
	M
	
	9.2.38
	
	-
	

	>>UL SRS-RSRP
	M
	
	INTEGER (0..126)
	
	-
	

	>>UL RTOA
	M
	
	9.2.39
	
	-
	

	>>gNB Rx-Tx Time Difference
	M
	
	9.2.40
	
	-
	

	>>Zenith Angle of Arrival
	M
	
	9.2.x5
	
	YES
	reject

	>Time Stamp
	M
	
	9.2.42
	
	-
	

	>Measurement Quality
	O
	
	9.2.43
	
	-
	

	>Measurement Beam Information
	O
	
	9.2.57
	
	-
	

	>LoS/NLoS Information
	O
	
	9.2.b1
	
	YES
	ignore



	Range bound
	Explanation

	maxnoPosMeas
	Maximum no. of measured quantities that can be configured and reported with one positioning measurement message. Value is 16384.



Next Change
[bookmark: _Toc64447727][bookmark: _Toc74152383]9.2.b1	LoS/NLoS Information
This IE contains the LoS/NLoS information for UL measurement.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE LoS/NLoS Indicator
	M
	
	
	

	>Soft Indicator
	
	
	
	

	>>LoS/NLoS Indicator Soft
	M
	
	INTEGER (0..10)
	Values ordered in increasing likelihood of LoS, i.e. 10 corresponding to LoS and 0 corresponding to NLoS.

	>Hard Indicator
	
	
	
	

	>>LoS/NLoS Indicator Hard
	M
	
	ENUMERATED (NLoS, LoS)
	



Editor’s Note: The details of this IE may be further refined.
Next Change
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** SKIPPING UNCHANGED TEXT **

	PRSTRPList,
	PRSTransmissionTRPList,
	ResponseTime,
	LoS-NLoSInfoRequest

** SKIPPING UNCHANGED TEXT **

	id-PRSTRPList,
	id-PRSTransmissionTRPList,
	id-ResponseTime,
	id-LoS-NLoSInfoRequest

** SKIPPING UNCHANGED TEXT **

MeasurementRequest ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container	{{MeasurementRequest-IEs}},
	...
}

MeasurementRequest-IEs NRPPA-PROTOCOL-IES ::= {
	{ ID id-LMF-Measurement-ID			CRITICALITY reject	TYPE Measurement-ID				PRESENCE mandatory}|
	{ ID id-TRP-MeasurementRequestList		CRITICALITY reject	TYPE TRP-MeasurementRequestList PRESENCE mandatory}|
	{ ID id-ReportCharacteristics			CRITICALITY reject	TYPE ReportCharacteristics		PRESENCE mandatory}|
	{ ID id-MeasurementPeriodicity			CRITICALITY reject	TYPE MeasurementPeriodicity		PRESENCE conditional}|
-- The IE shall be present if the Report Characteritics IE is set to “periodic” –
	{ ID id-TRPMeasurementQuantities			CRITICALITY reject	TYPE TRPMeasurementQuantities		PRESENCE mandatory}|
	{ ID id-SFNInitialisationTime			CRITICALITY ignore	TYPE RelativeTime1900		PRESENCE optional}|
	{ ID id-SRSConfiguration				CRITICALITY ignore	TYPE SRSConfiguration			PRESENCE optional}|
	{ ID id-MeasurementBeamInfoRequest		CRITICALITY ignore	TYPE MeasurementBeamInfoRequest	PRESENCE optional}|
	{ ID id-SystemFrameNumber				CRITICALITY ignore	TYPE SystemFrameNumber			PRESENCE optional}|
	{ ID id-SlotNumber						CRITICALITY ignore	TYPE SlotNumber					PRESENCE optional},}|
	{ ID id-ResponseTime					CRITICALITY ignore	TYPE ResponseTime				PRESENCE optional}|
	{ ID id-LoS-NLoSInfoRequest				CRITICALITY ignore	TYPE LoS-NLoSInfoRequest		PRESENCE optional},
	...
}

Next Change
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** SKIPPING UNCHANGED TEXT **

	id-OnDemandTRPPRS,
	id-AoA-SearchWindow,
	id-ZoA,
	id-LoS-NLoSInformation

** SKIPPING UNCHANGED TEXT **

LoS-NLoSIndicatorHard ::= ENUMERATED (NLoS, LoS)

LoS-NLoSIndicatorSoft ::= INTEGER (0..10)

LoS-NLoSInfoRequest ::= ENUMERATED (true, ...)

LoS-NLoSInformation ::= CHOICE {
	loS-NLoSIndicatorSoft		LoS-NLoSIndicatorSoft,
	loS-NLoSIndicatorHard		LoS-NLoSIndicatorHard,
	choice-Extension		ProtocolIE-Single-Container {{ LoS-NLoSInformation-ExtIEs}}

}

LoS-NLoSInformation-ExtIEs NRPPA-PROTOCOL-IES ::= {
	...
}

** SKIPPING UNCHANGED TEXT **

TrpMeasurementResult ::= SEQUENCE (SIZE (1.. maxnoPosMeas)) OF TrpMeasurementResultItem
TrpMeasurementResultItem ::= SEQUENCE {
	measuredResultsValue				TrpMeasuredResultsValue,
	timeStamp							TimeStamp,
[bookmark: _Hlk50054026]	measurementQuality					TrpMeasurementQuality						OPTIONAL,
	measurementBeamInfo					MeasurementBeamInfo				OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer {{TrpMeasurementResultItem-ExtIEs}}		OPTIONAL,
	...
}

TrpMeasurementResultItem-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {
	{ ID id-LoS-NLoSInformation		CRITICALITY ignore EXTENSION LoS-NLoSInformation		PRESENCE optional },
	...
}

[bookmark: _Toc534903105][bookmark: _Toc51776084][bookmark: _Toc56773106][bookmark: _Toc56773317]Next Change
9.3.7	Constant definitions
** SKIPPING UNCHANGED TEXT **

id-ResponseTime													ProtocolIE-ID ::= x7
id-LoS-NLoSInformation											ProtocolIE-ID ::= xx

End of Text Proposal for TS 38.455 BL CR
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