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Introduction
RAN1 has made the below agreement on SSB assistance data for DL PRS processing:
Agreement:
· SRS for positioning supports semi persistent configuration with MAC CE activation/deactivation, with SRS for positioning to be received at the serving cell and neighbor cell
· The aperiodic SRS for positioning is triggered by a DCI
· There is no impact to Rel-15 DCI (reuse the triggers in place in rel-15)
· The support of the reception of aperiodic SRS for positioning by the neighbour cell, is up to decision by RAN2 and RAN3 working groups

Agreement:
· For DL-PRS processing, the following SSB assistance data can be provided for an indicated SSB:
· PCI of the cell 
· ssbFrequency with values: ARFCN-ValueNR
· halfFrameIndex with values: 0 or 1
· SSB-periodicity with the values: ServingCellConfigCommon IE.
· SSB-positionInBurst with values: of ServingCellConfigCommon IE.
· ssbSubcarrierSpacing with values: SubcarrierSpacing IE
· SFN-SSBoffset with values {0,1,2,…15}
· Working assumption: Smtc per SSB frequency layer with values: SSB-MTC IE 
· SSB Index
· The SSB index indicated for QCL Type D and QCL Type C for a DL-PRS resource should be the same
· Note: SSB frequency layer is determined by ssbFrequency and ssbSubcarrierSpacing
· Note: The SSB assistance data can be provided at least when DL-PRS-QCL-Info for a DL-PRS Resource of a TRP indicates ‘QCL Type-D’ or ‘QCL Type C’, or when DL-PRS is punctured by SSB.
· Note: The SSB-positionInBurst parameter is needed only for SSB puncturing.
· Note: The feasibility of the working assumption above can be assessed by RAN2 and RAN3.

In this paper, we discuss what information is needed for Spatial relationship/QCL assistance data for the purpose of UE positioning, and how to effectively provide them to the UE’s serving cell.
[bookmark: _Ref178064866] 
 
Discussion
Setup of QCL
The current spatial relation / QCL design is based upon serving base station getting the necessary input from the UE’s measurements to form the assistance data. A potential RAN3-related question in this regard is which interface protocol should be used to provide gNB the necessary information and whether NRPPa should be impacted?

Currently, Spatial relationship for UL SRS and Quasi Co-Location (QCL) for DL PRS assistance data is only defined for serving cell with respect to SSB or CSI-RS. For Positioning, it is needed that the Spatial relationship and QCLs are also defined with respect to neighbor cells/TRPs. Further, DL-PRS should also be included as one option for defining the QCL to help the UE better detect DL PRS for positioning from the serving cell and for SSB puncturing as mentioned in the list of RAN1 agreements above.

Observation 1: it is beneficial to have DL PRS and neighbour cells/TRPs as part of QCL assistance data for better SSB detection and SSB puncturing

Looking at the current logic, most of the handling for, e.g., mobility already resides in the NG-RAN node implementation. It is thus easier to add the corresponding positioning extensions over XnAP. This helps maintaining the principle that the LMF is a _positioning_calculation_entity and the gNB a _radio_processing_entity. Since Spatial relationship and QCLs involve alignment of UL and DL RS, respectively, it is natural that this functionality should be performed only by gNB.

Observation 2: the LMF is a positioning calculation entity and the gNB a radio processing entity. Since Spatial relationship and QCLs involve alignment of UL and DL RS, this functionality should be performed only by gNB.

Besides, today it is already supported to exchange of CSI-RS and SSB configuration measurements between NG-RAN nodes. These configurations information are part of the Xn SETUP/NG-RAN CONFIGURATION UPDATE messages defined in TS 38.423 to exchange neighbor and served cells-related information during the setup and at any update of the included IEs in the Update procedures. Therefore, the Xn signaling between NG-RAN nodes is already well equipped for carrying Spatial relationship / QCL assistance info between gNBs, including TRPs of neighboring cells and DL PRS info.

Observation 3: Neighbour SSB and CSI-RS configurations are already exchanged between NG-RAN nodes to facilitate serving base station’s RRM measurements. This information is part of the Xn SETUP/NG-RAN CONFIGURATION UPDATE procedures. 
Hence, since serving gNB can get via Xn interface the necessary knowledge about its neighbours and obtain measurement reports for RRM (mobility, handover etc.) whenever they are updated; for positioning method such as Multi-cell RTT for instance, adding DL PRS information in XnAP is the best suitable method to help gNB prepare the needed QCL assistance data for DL PRS. This will avoid having to send the whole SSB configuration to LMF, which will not be useful for computing UE location and will simply burden NRPPa with unnecessary information.
In RAN2 TS 38.331, the SRS-SpatialRelationInfo-r16 that can be exchanged over Xn is provided below:

SRS-SpatialRelationInfo-r16 ::=     SEQUENCE {
	servingCellId-r16							ServCellIndex                OPTIONAL,   -- Need S
	referenceSignal-r16                 	    CHOICE {
	    ssb-Index			                        SSB-Index,
	    csi-RS-Index	                        	NZP-CSI-RS-ResourceId,
	    srs-SpatialRelation                			SEQUENCE {
		    resourceId		                        		SRS-ResourceId		OPTIONAL,	--Need S
			resourceId-r16                        			SRS-ResourceId-16	OPTIONAL,	--Need S
		    uplinkBWP-r16                         			BWP-Id
		},
	    ssbNcell   		    		SSB-InfoNcell-r16,
	    dl-PRS         				DL-PRS-Info-r16
	}
}

SSB-InfoNcell-r16  ::=  SEQUENCE {
	physicalCellId-r16					PhysCellId,
	carrierFreq-r16                     ARFCN-ValueNR,
	halfFrameIndex						   ENUMERATED {zero, one},
	ssbSubcarrierSpacing-r16            SubcarrierSpacing,
	ssb-periodicity-r16			       ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2,spare1 }   	    OPTIONAL, -- Need S
	smtc-r16                            SSB-MTC                 OPTIONAL, -- Need S
	sfn-Offset-r16                      INTEGER (0..maxNumFFS),
	sfn-SSB-Offset-r16                  INTEGER (0..15),
	ssb-IndexNcell-r16                  SSB-Index,
	ss-PBCH-BlockPower-r16              INTEGER (-60..50) 	OPTIONAL		–- Cond Pathloss
}

DL-PRS-Info-r16  ::=     SEQUENCE {
	trp-ID-r16						 	INTEGER (0..maxNumFFS), --FFS on the value range
	dL-PRS-ResourceSetID-r16 		 	INTEGER (0..8), 
	dL-PRS-ResourceID-r16 		 	 	INTEGER (0..64) 		OPTIONAL		–- Cond Pathloss 
}

Proposal 1 : RAN3 to agree on the benefits of exchanging UL SRS/DL PRS configuration in Xn SETUP and NG-RAN NODE CONFIGURATION update messages

A flow-chart describing the different signalling occurring at NRPPa wrt to the BL CR procedures is provided below. Xn, LPP and RRC signalling are provided for completeness. 
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The main steps are:
· Step 0: the gNBs exchange their PRS information over Xn.
· Steps 1-2: the LMF requests the DL PRS information to the gNBs and the gNBs report it; the serving gNB also reports the spatial relationship information;
· Steps 3-4 (optional): the LMF provides the UE with the configuration for E-CID or beam sweep measurements, based on either SSB, CSI-RS, or DL PRS, and the UE provides results;
· Step 5: the LMF prepares the assistance data for a positioning method involving UL SRS transmission;
· Step 6: the LMF requests the gNB to configure SRS transmission for the UE, providing the multi-cell RTT measurement indication;
· Steps 7-8: the gNB configures the UE with the appropriate radio measurements, and the UE reports the results;
· Step 9: Based on information exchanged over Xn, PRS, SSB, CSI-RI and/or UE measurements, the gNB determines the spatial relationship information for UL SRS;
· Step 10: The gNB configures SRS transmission for the UE;
· Step 11: The gNB reports the SRS configuration in the UE and the spatial relationship information;
· Steps 12-13: The LMF requests to the gNBs to perform UL SRS measurements, and the gNBs report;
· Steps 14-15 (optional): If the PRS information is updated for any gNB, the new information is exchanged over Xn, and the serving gNB will provide the UE with the updated spatial relation;
· Step 16: the UE provides the measurement result to the LMF.
A CR to XnAP for agreement is proposed in [1]; the related TP for the NRPPa BL CR is in the Annex.
Proposal 2: agree on the TP to NRPPa BL CR in the Annex and the CR to XnAP in [1]
Conclusion
In this document, we have discussed on the benefits of exchanging DL PRS info between NG-RAN nodes for the purpose of positioning. We have made the following observations:
Observation 1: it is beneficial to have DL PRS and neighbour cells/TRPs as part of QCL assistance data for better SSB detection and SSB puncturing 
Observation 2: the LMF is a positioning calculation entity and the gNB a radio processing entity. Since Spatial relationships and QCLs involve alignment of UL and DL RS, this functionality should be performed only by gNB.
Observation 3: Neighbour SSB and CSI-RS configurations are already exchanged between NG-RAN nodes to facilitate serving base station’s RRM measurements. This information is part of the Xn SETUP/NG-RAN CONFIGURATION UPDATE procedures. 
Based on the above observations, we propose the following:
Proposal 1 : RAN3 to agree on the benefits of exchanging UL SRS/DL PRS configuration in Xn SETUP and NG-RAN NODE CONFIGURATION update messages
Proposal 2: agree on the TP to NRPPa BL CR in the Annex and the CR to XnAP in [1]
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Annex
TP for the NRPPa BL CR
START OF CHANGES
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 DL PRS Information Type IE is included in the POSITIONING INFORMATION REQUEST message, the NG-RAN node shall include the available DL PRS information in the DL PRS Configuration IE and may include the SRS Spatial Relationship IE in the POSITIONING INFORMATION RESPONSE message.
If the Multi-Cell RTT Measurement Indication IE is included in the POSITIONING INFORMATION REQUEST message, the NG-RAN node may take this information into account when configuring the UE for positioning measurements.

[Editor’s Note: further details on the IEs are FFS / pending to RAN2]
[bookmark: _Toc534730101]8.2.x.3	Unsuccessful Operation


Figure 8.2.6.3-1: Positioning Information Exchange procedure, unsuccessful operation
If the NG-RAN node is unable to configure any SRS transmissions for the UE, it shall respond with a POSITIONING INFORMATION FAILURE message. If a handover of the target UE has been triggered, the NG-RAN node shall send a POSITIONING INFORMATION FAILURE message with an appropriate cause value.
If the NG-RAN node does not have any DL PRS information to report upon receiving the DL PRS Information Type IE in the POSITIONING INFORMATION REQUEST message, it shall respond with a POSITIONING INFORMATION FAILURE message.
[bookmark: _Toc534730102]8.2.x.4	Abnormal Conditions
Void.
NEXT CHANGE
[bookmark: _Toc534903074]9.1.1.a	POSITIONING INFORMATION REQUEST
This message is sent by LMF to request positioning information.
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
	
	-
	

	Requested SRS Transmission Characteristics
	O
	
	9.2.x
	
	YES
	reject

	DL PRS Information Type
	
	0 .. <maxnoDLPRStypes>
	
	
	EACH
	reject

	>DL PRS Information Item
	M
	
	ENUMERATED (DLPRStype1, DLPRStype2, DLPRStype3,...) [FFS]
	
	
	

	Multi-cell RTT Measurement Type
	O
	
	ENUMERATED(multi-cellRTT, ...)
	
	YES
	reject



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

	maxnoDLPRStypes
	Maximum no. of DL PRS information types that can be requested and reported with one message. Value is 63.



[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

	DL PRS Cells
	
	0.. <maxCellinRANnode>
	
	Served cells/TPs that broadcast PRS
	GLOBAL
	ignore

	>DL PRS Cell Configuration 
	M
	
	9.2.aa
	
	-
	-

	SRS Spatial Relationship
	O
	
	OCTET STRING
	Contains the SRS-SpatialRelationshipInfo-r16, as defined in TS 38.331 [x].
	YES
	ignore



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

	maxCellinRANnode
	Maximum no. cells that can be served by a RAN Node. Value is 3840. 



NEXT CHANGE
[bookmark: _Toc534903094]9.2.aa	DL PRS Cell Configuration
This IE contains the downlink PRS configuration for a cell/TP.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	DL PRS Cell Configuration
	
	1 .. <maxnoDLPRStypes>
	
	

	>CHOICE DL PRS Cell Configuration
	M
	
	
	

	>>DLPRStype1
	M
	
	[FFS]
	

	>>DLPRStype2
	M
	
	[FFS]
	

	>>DLPRStype3
	M
	
	[FFS]
	

	[FFS]
	
	
	
	



	Range bound
	Explanation

	maxnoDLPRStypes
	Maximum no. of DL PRS information types that can be requested and reported with one message. Value is 63.



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

NEXT CHANGE
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-- 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,
	DLPRSInformationType,
	MulticellRTTMeasurementType,
	DLPRSCells,
	SRSSpatialRelationship

	
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-DLPRSInformationType,
	id-MulticellRTTMeasurementType,
	id-DLPRSCells,
	id-SRSSpatialRelationship


	
FROM NRPPA-Constants;

UNCHANGED PART OMITTED
-- **************************************************************
--
-- PRIVATE MESSAGE
--
-- **************************************************************

PrivateMessage ::= SEQUENCE {
	privateIEs		PrivateIE-Container	{{PrivateMessage-IEs}},
	...
}

PrivateMessage-IEs NRPPA-PRIVATE-IES ::= {
	...
}

-- **************************************************************
--
-- POSITIONING INFORMATION REQUEST
--
-- **************************************************************

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

PositioningInformationRequest-IEs NRPPA-PROTOCOL-IES ::= {
	{ ID id-RequestedSRSTransmissionCharacteristics	CRITICALITY reject	TYPE RequestedSRSTransmissionCharacteristics	PRESENCE optional}|
	{ ID id-DLPRSInformationType					CRITICALITY reject	TYPE DLPRSInformationType		PRESENCE optional}|
	{ ID id-MulticellRTTMeasurementType				CRITICALITY reject	TYPE MulticellRTTMeasurementType		PRESENCE optional},
	...
}

-- **************************************************************
--
-- 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 id-DLPRSCells					CRITICALITY ignore	TYPE DLPRSCells					PRESENCE optional}|
	{ ID id-SRSSpatialRelationship		CRITICALITY ignore	TYPE SRSSpatialRelationship		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,
	maxnoDLPRStypes


FROM NRPPA-Constants

	Criticality,
	NRPPATransactionID,
	ProcedureCode,
	ProtocolIE-ID,
	TriggeringMessage

FROM NRPPA-CommonDataTypes

	ProtocolExtensionContainer{},
	ProtocolIE-Single-Container{},
	
	NRPPA-PROTOCOL-EXTENSION,
	NRPPA-PROTOCOL-IES

FROM NRPPA-Containers;

-- A	

-- Editor’s Note: Details of the following IEs are FFS pending RAN2 progress
Assistance-Information ::= SEQUENCE {
	systemInformation				SystemInformation,
	iE-Extensions					ProtocolExtensionContainer { { Assistance-Information-ExtIEs} } OPTIONAL,
	...
}

Assistance-Information-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {
	...
}

AssistanceInformationFailureList ::= SEQUENCE (SIZE (1..maxnoAssistInfoFailureListItems)) OF SEQUENCE {
	posSIB-Type						PosSIB-Type,
	outcome							Outcome,
	iE-Extensions					ProtocolExtensionContainer { {AssistanceInformationFailureList-ExtIEs} }	OPTIONAL,
	...
}

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

AssistanceInformationMetaData ::= SEQUENCE {
	encrypted			ENUMERATED {true, ...}	OPTIONAL,
	gNSSID				ENUMERATED {gps, sbas, gzss, galileo, glonass, bds, ...}	OPTIONAL,
	sBASID				ENUMERATED {waas, egnos, msas, gagan, ...}					OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { { AssistanceInformationMetaData-ExtIEs} }	OPTIONAL,
	...
}

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

-- B

BCCH ::= INTEGER (0..1023, ...)

Broadcast ::= ENUMERATED {
	start,
	stop,
	...
}

-- Editor’s Note: Details of this IE are FFS pending RAN2 progress
BroadcastPeriodicity ::= ENUMERATED {
	ms80,
	ms160,
	ms320,
	ms640,
	ms1280,
	ms2560,
	ms5120,
	...
}

BSSID ::= OCTET STRING (SIZE(6))

-- C

UNCHANGED PART OMITTED
-- D

DL-Bandwidth-EUTRA ::= ENUMERATED {
	bw6,
	bw15,
	bw25,
	bw50,
	bw75,
	bw100,
	...
}

DLPRSInformationType ::= SEQUENCE (SIZE (1..maxnoDLPRStypes)) OF SEQUENCE {
	dLPRSInformationItem		DLPRSInformationItem,
	iE-Extensions				ProtocolExtensionContainer { {DLPRSInformationType-ExtIEs} }	OPTIONAL,
	...
}

DLPRSInformationItem ::= ENUMERATED {
	dLPRStype1,
	dLPRStype2,
	dLPRStype3,
-- FFS
...
}

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

DLPRSCells ::= SEQUENCE (SIZE (1..maxCellinRANnode)) OF SEQUENCE {
	dLPRSCellConfiguration		DLPRSCellConfiguration,
	iE-Extensions				ProtocolExtensionContainer { {DLPRSCellConfiguration-ExtIEs} }	OPTIONAL,
	...
}

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

DLPRSCellConfiguration ::= SEQUENCE (SIZE (1..maxnoDLPRStypes)) OF DLPRSCellConfigurationItem

DLPRSCellConfigurationItem ::= CHOICE {
	dLPRStype1								DLPRStype1,
	dLPRStype2								DLPRStype2,
	dLPRStype3								DLPRStype3,
-- FFS
	dLPRSConfigurationItem-Extension		ProtocolIE-Single-Container {{DLPRSConfigurationItem-ExtIEs}}
}

DLPRSConfigurationItem-ExtIEs NRPPA-PROTOCOL-IES ::= {
	...
}

DLPRStype1 ::= SEQUENCE {
-- FFS
...
}

DLPRStype2 ::= SEQUENCE {
-- FFS
...
}

DLPRStype3 ::= SEQUENCE {
-- FFS
...
}

-- E
UNCHANGED PART OMITTED
-- M

Measurement-ID ::= INTEGER (1..15, ...)

MeasurementPeriodicity ::= ENUMERATED {
	ms120,
	ms240,
	ms480,
	ms640,
	ms1024,
	ms2048,
	ms5120,
	ms10240,
	min1,
	min6,
	min12,
	min30,
	min60,
	...
}

MeasurementQuantities ::= SEQUENCE (SIZE (1.. maxNoMeas)) OF ProtocolIE-Single-Container { {MeasurementQuantities-ItemIEs} }

MeasurementQuantities-ItemIEs NRPPA-PROTOCOL-IES ::= {
	{ ID id-MeasurementQuantities-Item	CRITICALITY reject	TYPE MeasurementQuantities-Item		PRESENCE mandatory}
}

MeasurementQuantities-Item ::= SEQUENCE {
	measurementQuantitiesValue					MeasurementQuantitiesValue,
	iE-Extensions								ProtocolExtensionContainer { { MeasurementQuantitiesValue-ExtIEs} } OPTIONAL,
	...
}

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

MeasurementQuantitiesValue ::= ENUMERATED {
	cell-ID,
	angleOfArrival,
	timingAdvanceType1,
	timingAdvanceType2,
	rSRP,
	rSRQ,
	...
}

MeasuredResults ::= SEQUENCE (SIZE (1.. maxNoMeas)) OF MeasuredResultsValue

MeasuredResultsValue ::= CHOICE { 
	valueAngleOfArrival-EUTRA				INTEGER (0..719),
	valueTimingAdvanceType1-EUTRA			INTEGER (0..7690),
	valueTimingAdvanceType2-EUTRA			INTEGER (0..7690),
	resultRSRP-EUTRA						ResultRSRP-EUTRA,
	resultRSRQ-EUTRA						ResultRSRQ-EUTRA,
	measuredResultsValue-Extension			ProtocolIE-Single-Container {{ MeasuredResultsValue-ExtensionIE }}
}

MeasuredResultsValue-ExtensionIE NRPPA-PROTOCOL-IES ::= {
	...
}

MulticellRTTMeasurementType ::= ENUMERATED {multicellRTT, ...}

-- N

UNCHANGED PART OMITTED

OtherRATMeasurementResult ::= SEQUENCE (SIZE (1.. maxNoMeas)) OF OtherRATMeasuredResultsValue

OtherRATMeasuredResultsValue ::= CHOICE {
	resultGERAN									ResultGERAN,
	resultUTRAN									ResultUTRAN,
	otherRATMeasuredResultsValue-Extension		ProtocolIE-Single-Container {{ OtherRATMeasuredResultsValue-ExtensionIE }}
}


OtherRATMeasuredResultsValue-ExtensionIE NRPPA-PROTOCOL-IES ::= {
	...
}

Outcome ::= ENUMERATED {
		failed,
		...
}

-- P

PCI-EUTRA ::= INTEGER (0..503, ...)

PhysCellIDGERAN ::= INTEGER (0..63, ...)

PhysCellIDUTRA-FDD ::= INTEGER (0..511, ...)

PhysCellIDUTRA-TDD ::= INTEGER (0..127, ...)

PLMN-Identity ::= OCTET STRING (SIZE(3))

-- Editor’s Note: Details of the following IEs are FFS pending RAN2 progress
PosSIBs ::= SEQUENCE (SIZE (1.. maxNrOfPosSIBs)) OF SEQUENCE {
	posSIB-Type						PosSIB-Type,
	posSIB-Segments					PosSIB-Segments,
	assistanceInformationMetaData	AssistanceInformationMetaData	OPTIONAL,
	broadcastPriority				INTEGER (1..16,...)				OPTIONAL,
	iE-Extensions					ProtocolExtensionContainer { { PosSIBs-ExtIEs} }	OPTIONAL,
	...
}

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

PosSIB-Segments ::= SEQUENCE (SIZE (1.. maxNrOfSegments)) OF SEQUENCE {
	assistanceDataSIBelement			OCTET STRING,
	iE-Extensions						ProtocolExtensionContainer { { PosSIB-Segments-ExtIEs} }	OPTIONAL,
	...
}

PosSIB-Segments-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {
	...
}

PosSIB-Type ::= ENUMERATED {
	posSibType1-1, 
	posSibType1-2, 
	posSibType1-3, 
	posSibType1-4, 
	posSibType1-5,
	posSibType1-6, 
	posSibType1-7, 
	posSibType2-1, 
	posSibType2-2, 
	posSibType2-3,
	posSibType2-4, 
	posSibType2-5, 
	posSibType2-6, 
	posSibType2-7, 
	posSibType2-8,
	posSibType2-9, 
	posSibType2-10, 
	posSibType2-11, 
	posSibType2-12, 
	posSibType2-13, 
	posSibType2-14, 
	posSibType2-15, 
	posSibType2-16,
	posSibType2-17, 
	posSibType2-18, 
	posSibType2-19, 
	posSibType2-20, 
	posSibType2-21, 
	posSibType2-22, 
	posSibType2-23, 
	posSibType3-1, 
	posSibType3-2, 
	posSibType3-3, 
	...
}

PRS-Bandwidth-EUTRA ::= ENUMERATED {
		bw6,
		bw15,
		bw25,
		bw50,
		bw75,
		bw100,
		...
}

UNCHANGED PART OMITTED
-- Q

-- R

ReportCharacteristics ::= ENUMERATED {
	onDemand,
	periodic,
	...
}

[bookmark: _Hlk515361576]RequestedSRSTransmissionCharacteristics ::= SEQUENCE {
	numberOfTransmissions	INTEGER (0..500, ...),
	bandwidth				INTEGER (1..100, ...),
	iE-Extensions			ProtocolExtensionContainer { { RequestedSRSTransmissionCharacteristics-ExtIEs} } OPTIONAL,
	...
}

RequestedSRSTransmissionCharacteristics-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {
	...
-- IE contents are FFS pending RAN2
}

ResultRSRP-EUTRA ::= SEQUENCE (SIZE (1.. maxCellReport)) OF ResultRSRP-EUTRA-Item

ResultRSRP-EUTRA-Item ::= SEQUENCE {
	pCI-EUTRA			PCI-EUTRA,
	eARFCN				EARFCN,
	cGI-EUTRA			CGI-EUTRA OPTIONAL,
	valueRSRP-EUTRA		ValueRSRP-EUTRA,
	iE-Extensions		ProtocolExtensionContainer { { ResultRSRP-EUTRA-Item-ExtIEs} } OPTIONAL,
	...
}

ResultRSRP-EUTRA-Item-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {
	...
}

ResultRSRQ-EUTRA ::= SEQUENCE (SIZE (1.. maxCellReport)) OF ResultRSRQ-EUTRA-Item

ResultRSRQ-EUTRA-Item ::= SEQUENCE {
	pCI-EUTRA			PCI-EUTRA,
	eARFCN				EARFCN,
	cGI-UTRA			CGI-EUTRA OPTIONAL,
	valueRSRQ-EUTRA		ValueRSRQ-EUTRA,
	iE-Extensions		ProtocolExtensionContainer { { ResultRSRQ-EUTRA-Item-ExtIEs} } OPTIONAL,
	...
}

ResultRSRQ-EUTRA-Item-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {
	...
}

ResultGERAN ::= SEQUENCE (SIZE (1.. maxGERANMeas)) OF ResultGERAN-Item

ResultGERAN-Item ::= SEQUENCE {
	bCCH				BCCH,
	physCellIDGERAN		PhysCellIDGERAN,
	rSSI				RSSI,
	iE-Extensions		ProtocolExtensionContainer { { ResultGERAN-Item-ExtIEs} } OPTIONAL,
	...
}

ResultGERAN-Item-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {
	...
}

ResultUTRAN ::= SEQUENCE (SIZE (1.. maxUTRANMeas)) OF ResultUTRAN-Item

ResultUTRAN-Item ::= SEQUENCE {
	uARFCN				UARFCN,
	physCellIDUTRAN		CHOICE {
		physCellIDUTRA-FDD		PhysCellIDUTRA-FDD,
		physCellIDUTRA-TDD		PhysCellIDUTRA-TDD
	},
	uTRA-RSCP			UTRA-RSCP OPTIONAL,
	uTRA-EcN0			UTRA-EcN0 OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { { ResultUTRAN-Item-ExtIEs} } OPTIONAL,
	...
}

ResultUTRAN-Item-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {
	...
}

RSSI ::= INTEGER (0..63, ...)


-- S

SRSConfiguration ::= SEQUENCE {
-- IE contents are FFS pending RAN2
	...
}

SFNInitialisationTime-EUTRA ::= BIT STRING (SIZE (64))

SSID ::= OCTET STRING (SIZE(1..32))

SystemInformation ::= SEQUENCE (SIZE (1.. maxNrOfPosSImessage)) OF SEQUENCE {
	broadcastPeriodicity				BroadcastPeriodicity,
	posSIBs								PosSIBs,
	iE-Extensions						ProtocolExtensionContainer { { SystemInformation-ExtIEs} }	OPTIONAL,
	...
}

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

SFNInitialisationTime-EUTRA ::= BIT STRING (SIZE (64))

SRSSpatialRelationship ::= OCTET STRING

SSID ::= OCTET STRING (SIZE(1..32))

-- T

TAC ::= OCTET STRING (SIZE(3))

TDD-Config-EUTRA-Item ::= SEQUENCE {
	subframeAssignment			ENUMERATED { sa0, sa1, sa2, sa3, sa4, sa5, sa6, ... },
	iE-Extensions				ProtocolExtensionContainer { { TDD-Config-EUTRA-Item-Item-ExtIEs } } OPTIONAL,
	...
}

TDD-Config-EUTRA-Item-Item-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {
	...
}

TP-ID-EUTRA ::= INTEGER (0..4095, ...)

TP-Type-EUTRA ::= ENUMERATED { prs-only-tp, ... }

TypeOfError ::= ENUMERATED {
	not-understood,
	missing,
	...
}

-- U

UARFCN ::= INTEGER (0..16383, ...)

UTRA-EcN0 ::= INTEGER (0..49, ...)

UTRA-RSCP ::= INTEGER (-5..91, ...)

UL-RTOAMeasurement ::= SEQUENCE {
-- IE contents are FFS pending RAN2
	...
}

UNCHANGED PART OMITTED
NEXT CHANGE
[bookmark: _Toc534903105][bookmark: _Hlk506316802]9.3.7	Constant definitions
-- ASN1START
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

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

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS

	ProcedureCode,
	ProtocolIE-ID
FROM NRPPA-CommonDataTypes;

-- **************************************************************
--
-- Elementary Procedures
--
-- **************************************************************

id-errorIndication												ProcedureCode ::= 0
id-privateMessage												ProcedureCode ::= 1
id-e-CIDMeasurementInitiation									ProcedureCode ::= 2
id-e-CIDMeasurementFailureIndication							ProcedureCode ::= 3
id-e-CIDMeasurementReport										ProcedureCode ::= 4
id-e-CIDMeasurementTermination									ProcedureCode ::= 5
id-oTDOAInformationExchange										ProcedureCode ::= 6
id-assistanceInformationControl									ProcedureCode ::= a
id-assistanceInformationFeedback								ProcedureCode ::= b
id-positioningInformationExchange								ProcedureCode ::= c
id-positioningInformationUpdate									ProcedureCode ::= d
id-Measurement													ProcedureCode ::= e
id-MeasurementReport											ProcedureCode ::= f
id-MeasurementUpdate											ProcedureCode ::= g
id-MeasurementAbort												ProcedureCode ::= h
id-MeasurementFailureIndication									ProcedureCode ::= i


-- **************************************************************
--
-- 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
maxnoDLPRStypes								INTEGER ::= 63

-- **************************************************************
--
-- 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-DLPRSInformationType											ProtocolIE-ID ::= aa
id-MulticellRTTMeasurementType									ProtocolIE-ID ::= ab
id-DLPRSCells													ProtocolIE-ID ::= ac
id-SRSSpatialRelationship										ProtocolIE-ID ::= ad



END
-- ASN1STOP


END OF CHANGES
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