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Introduction
RAN2 has recently agreed to include spatial direction information of the DL-PRS Resources in the position calculation assistance data (e.g., azimuth, elevation). In TS 38.331, the IE DL-PRS-Beam-Info includes the azimuth and elevation angles of each DL-PRS Resource (beam) defined in the same way as for AoA. 
For UE-based positioning, a split representation in an integer representation part and a differential deci-degree part of the beam direction info is beneficial for AoA representation. This will benefit UE-based Assistance Data, since the assistance data can be subject to broadcast and it can be necessary that the ASN.1 info is properly encoded.

In the RAN2 e-mail discussion about UE-based downlink positioning assistance data [1], the following representation was proposed:

-- ASN1START

NR-PRS-Beam-Info-r16 ::= SEQUENCE (SIZE(0..255)) OF NR-PRS-BeamInfoPerTRP-r16

NR-PRS-BeamInfoPerTRP-r16 ::= SEQUENCE (SIZE(0..1)) OF NR-PRS-Beam-Info-ResourceSet-r16

NR-PRS-Beam-Info-ResourceSet-r16 ::= SEQUENCE {
	nr-PRS-BeamInfoList-r16			SEQUENCE (SIZE(0..63)) OF NR-PRS-BeamInfoElement-r16
    lcs-To-GCS-Translation           SEQUENCE {
       alpha                            INTEGER (0..359),
       alpha-fine                       INTEGER (0..9),      OPTIONAL,  -- Need OP
       beta                             INTEGER (0..359)     OPTIONAL,  -- Need OP
       beta-fine                        INTEGER (0..9)       OPTIONAL,  -- Need OP
       gamma                            INTEGER (0..359)     OPTIONAL   -- Need OP
       gamma-fine                       INTEGER (0..9)       OPTIONAL   -- Need OP
    },                                                       OPTIONAL,  -- Need OP
    ...

}

NR-PRS-BeamInfoElement-r16 ::= SEQUENCE {	
	nr-PRS-Azimuth-r16				INTEGER (0..359),
	nr-PRS-Azimuth-fine-r16				INTEGER (0..9),				OPTIONAL,	-- Cond FineAngles
	nr-PRS-Elevation-r16			INTEGER (0..180)				OPTIONAL,	-- Need ON
	nr-PRS-Elevation-fine-r16			INTEGER (0..9)				OPTIONAL,	-- Cond FineAngles
	...
}

-- ASN1STOP

In this paper, we propose to use the same angle reporting via NRPPa for AoA estimates (highlighted above) with the split representation mentioned above. The corresponding information elements will be added to the Positioning Information Response message sent from gNB to LMF.
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START OF CHANGE
8.2.x	Positioning Information Exchange
[bookmark: _Toc534730099]8.2.x.1	General
The Positioning Information Exchange procedure is initiated by the LMF to request to the NG-RAN NODE positioning information for the UE.
Editor’s Note: It is FFS whether a single procedure is used for UE associated measurements and non-UE associated information exchange, or whether these are separated into two procedures. As currently the procedure describes UE measurements, and is UE-associated,  if it stays as such, then it should be renamed to Positioning Measurement procedure.

[bookmark: _Toc534730100]8.2.x.2	Successful Operation


Figure 8.2.x.2-1: Positioning Information Exchange procedure, successful operation
The LMF initiates the procedure by sending a POSITIONING INFORMATION REQUEST message to the NG-RAN node.
If the Requested SRS Transmission Characteristics IE is included in the POSITIONING INFORMATION REQUEST message, the NG-RAN node may take this information into account when configuring SRS transmissions for the UE, and it shall include the SRS Configuration IE in the POSITIONING INFORMATION RESPONSE message.
If the NR-PRS Beam Information IE is included in the POSITIONING INFORMATION RESPONSE message, the NG-RAN node may take this information into account when configuring AoA assistance data for the UE-based positioning,
[Editor’s Note: further details on the IEs are FFS / pending to RAN2]

NEXT CHANGE

[bookmark: _Toc534903075]9.1.1.b	POSITIONING INFORMATION RESPONSE
This message is sent by NG-RAN node to provide positioning information.
Direction: NG-RAN node  LMF.
	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
	
	-
	

	SRS Configuration
	O
	
	9.2.y
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore

	NR-PRS Beam Information
	O
	
	9.2.xx
	
	YES
	ignore



[Editor’s Note: further details on the IEs are FFS / pending RAN2]

NEXT CHANGE
[bookmark: _Toc534903094]9.2.xx	NR-PRS Beam Information
This IE contains spatial direction information of the DL-PRS Resources.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NR-PRS Beam Information
	
	1 .. <maxnoNRPRSBeamtypes>
	
	

	>NR PRS Azimuth
	O
	I
	INTEGER (0,..,359)
	

	   >NR PRS Azimuth fine
	O
	
	INTEGER (0,..,9)
	Fine angles

	   >NR PRS Elevation
	O
	
	INTEGER (0,..,180)
	

	   >NR PRS Elevation fine
	O
	
	INTEGER (0,..,9)
	Fine angles




	Range bound
	Explanation

	maxnoNRPRSBeamtypes
	Maximum no. of NR PRS beam information types that can reported with one message. Value is 64.



NEXT CHANGE
[bookmark: _Toc534903102]9.3.4 PDU Definitions
-- ASN1START
-- **************************************************************
--
-- PDU definitions for NRPPa.
--
-- **************************************************************

NRPPA-PDU-Contents {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) nrppa (4) version1 (1) nrppa-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************
--
-- IE parameter types from other modules.
--
-- **************************************************************

IMPORTS
	
	Cause,
	CriticalityDiagnostics,
	E-CID-MeasurementResult,
	OTDOACells,
	OTDOA-Information-Item,
	Measurement-ID,
	MeasurementPeriodicity,
	MeasurementQuantities,
	ReportCharacteristics,
	RequestedSRSTransmissionCharacteristics,
	Cell-Portion-ID,
	OtherRATMeasurementQuantities,
	OtherRATMeasurementResult,
	WLANMeasurementQuantities,
	WLANMeasurementResult,
	Assistance-Information,
	Broadcast,
	AssistanceInformationFailureList,
	SRSConfiguration,
	UL-RTOAMeasurement,
	NRPRSBeamInfo
	

FROM NRPPA-IEs

	PrivateIE-Container{},
	ProtocolExtensionContainer{},
	ProtocolIE-Container{},
	ProtocolIE-ContainerList{},
	ProtocolIE-Single-Container{},
	NRPPA-PRIVATE-IES,
	NRPPA-PROTOCOL-EXTENSION,
	NRPPA-PROTOCOL-IES
FROM NRPPA-Containers

	
	maxnoOTDOAtypes,
	id-Cause,
	id-CriticalityDiagnostics,
	id-LMF-UE-Measurement-ID,
	id-OTDOACells,
	id-OTDOA-Information-Type-Group,
	id-OTDOA-Information-Type-Item,
	id-ReportCharacteristics,
	id-MeasurementPeriodicity,
	id-MeasurementQuantities,
	id-RAN-UE-Measurement-ID,
	id-E-CID-MeasurementResult,
	id-RequestedSRSTransmissionCharacteristics,
	id-Cell-Portion-ID,
	id-OtherRATMeasurementQuantities,
	id-OtherRATMeasurementResult,
	id-WLANMeasurementQuantities,
	id-WLANMeasurementResult,
	id-Assistance-Information,
	id-Broadcast,
	id-AssistanceInformationFailureList,
	id-SRSConfiguration,
	id-UL-RTOAMeasurement,
	id-NRPRSBeamInfo

	
FROM NRPPA-Constants;

UNCHANGED PART OMITTED

-- **************************************************************
--
-- POSITIONING INFORMATION RESPONSE
--
-- **************************************************************

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

PositioningInformationResponse-IEs NRPPA-PROTOCOL-IES ::= {
	{ ID id-SRSConfiguration			CRITICALITY ignore	TYPE SRSConfiguration			PRESENCE optional}|
	{ ID id-CriticalityDiagnostics		CRITICALITY ignore	TYPE CriticalityDiagnostics		PRESENCE optional}|
	{ id-NRPRSBeamInfo					CRITICALITY ignore	TYPE NRPRSBeamInfo				PRESENCE optional},
	...
}

NEXT CHANGE
[bookmark: _Toc534903103]9.3.5	Information Element definitions
-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

NRPPA-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) nrppa (4) version1 (1) nrppa-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS	
	
	id-MeasurementQuantities-Item,
	maxCellinRANnode,
	maxCellReport,
	maxNrOfErrors,
	maxNoMeas,
	maxnoOTDOAtypes,
	maxServCell,
	id-OtherRATMeasurementQuantities-Item,
	id-WLANMeasurementQuantities-Item,
	maxGERANMeas,
	maxUTRANMeas,
	maxWLANchannels,
	maxnoFreqHoppingBandsMinusOne,
	id-TDD-Config-EUTRA-Item,
	maxNrOfPosSImessage,
	maxnoAssistInfoFailureListItems,
	maxNrOfSegments,
	maxNrOfPosSIBs,
	maxNrOfNRPRSBeamtypes

UNCHANGED PART OMITTED


-- N


NRPRSBeamInfo-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {
	...
}

NRPRSBeamInfo ::= SEQUENCE (SIZE (1..maxNrOfNRPRSBeamtypes)) OF NRPRSBeamInfoItem

NRPRSBeamInfoItem ::= CHOICE {
	nr-PRS-Azimuth				INTEGER (0..359),			OPTIONAL,
	nr-PRS-Azimuth-fine			INTEGER (0..9),				OPTIONAL,	
	nr-PRS-Elevation-			INTEGER (0..180)			OPTIONAL,
	nr-PRS-Elevation-fine		INTEGER (0..9)				OPTIONAL,
	...
...
}

UNCHANGED PART OMITTED

[bookmark: _Hlk506316802]-- **************************************************************
--
-- Lists
--
-- **************************************************************

maxNrOfErrors								INTEGER ::= 256
maxCellinRANnode							INTEGER ::= 3840
maxNoMeas									INTEGER ::= 63
maxCellReport								INTEGER ::= 9
maxnoOTDOAtypes								INTEGER ::= 63
maxServCell									INTEGER ::= 5
maxGERANMeas								INTEGER ::= 8
maxUTRANMeas								INTEGER ::= 8
maxWLANchannels								INTEGER ::= 16 
maxnoFreqHoppingBandsMinusOne				INTEGER ::= 7
maxNrOfPosSImessage							INTEGER ::= 32
maxnoAssistInfoFailureListItems				INTEGER ::= 32
maxNrOfSegments								INTEGER ::= 64
[bookmark: _Hlk515623150]maxNrOfPosSIBs								INTEGER ::= 32
maxNrOfNRPRSBeamtypes						INTEGER ::= 64

-- **************************************************************
--
-- IEs
--
-- **************************************************************

id-Cause														ProtocolIE-ID ::= 0
id-CriticalityDiagnostics										ProtocolIE-ID ::= 1
id-LMF-UE-Measurement-ID										ProtocolIE-ID ::= 2
id-ReportCharacteristics										ProtocolIE-ID ::= 3
id-MeasurementPeriodicity										ProtocolIE-ID ::= 4
id-MeasurementQuantities										ProtocolIE-ID ::= 5
id-RAN-UE-Measurement-ID										ProtocolIE-ID ::= 6
id-E-CID-MeasurementResult										ProtocolIE-ID ::= 7
id-OTDOACells													ProtocolIE-ID ::= 8
id-OTDOA-Information-Type-Group									ProtocolIE-ID ::= 9
id-OTDOA-Information-Type-Item									ProtocolIE-ID ::= 10
id-MeasurementQuantities-Item									ProtocolIE-ID ::= 11
id-RequestedSRSTransmissionCharacteristics						ProtocolIE-ID ::= 12
id-Cell-Portion-ID												ProtocolIE-ID ::= 14
id-OtherRATMeasurementQuantities								ProtocolIE-ID ::= 15
id-OtherRATMeasurementQuantities-Item							ProtocolIE-ID ::= 16
id-OtherRATMeasurementResult									ProtocolIE-ID ::= 17
id-WLANMeasurementQuantities									ProtocolIE-ID ::= 19
id-WLANMeasurementQuantities-Item								ProtocolIE-ID ::= 20
id-WLANMeasurementResult										ProtocolIE-ID ::= 21
id-TDD-Config-EUTRA-Item										ProtocolIE-ID ::= 22
id-Assistance-Information										ProtocolIE-ID ::= xx
id-Broadcast													ProtocolIE-ID ::= xy
[bookmark: _Hlk515611030]id-AssistanceInformationFailureList								ProtocolIE-ID ::= xz
id-SRSConfiguration												ProtocolIE-ID ::= yx
id-UL-RTOAMeasurement											ProtocolIE-ID ::= yy
id-NRPRSBeamInfo												ProtocolIE-ID ::= aa



END
-- ASN1STOP


END OF CHANGES
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