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1. Introduction
[bookmark: OLE_LINK2]In the last RAN3 meeting, it was agreed to support aperiodic SRS [1]. The corresponding message procedures are also defined, including “Positioning Activation” and “Positioning Deactivation”. 
This paper discusses how to support the aperiodic SRS.
2. Discussion
It is known that the aperiodic SRS is triggered by DCI sent by the serving gNB. In the POSITIONING AVTIVATION REQUEST message, a SRS Resource Trigger IE is included to let the LMF to indicate the time to send the DCI to trigger the SRS.
	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
	
	YES
	reject

	CHOICE SRS type
	M
	
	
	
	YES
	reject

	>Semi-persistent
	
	
	
	
	
	

	>>SRS Resource Set ID
	M (FFS)
	
	9.2.y1
	
	YES
	reject

	>>SRS Spatial Relation
	O
	
	9.2.y2
	
	YES
	ignore

	>Aperiodic
	
	
	
	
	
	

	>>SRS Resource Trigger
	M (IE Encoding is FFS)
	
	9.2.y3
	
	YES
	reject

	Activation Time
	O
	
	9.2.y4
	
	YES
	ignore



The SRS Resource Trigger IE includes an aperiodic SRS Resource Trigger list, which is defined in TS 38.331, which exlains the IE as “An additional list of DCI "code points" upon which the UE shall transmit SRS according to this SRS resource set configuration”. Since positioning SRS and MIMO SRS may share the same triggering state, this will result in both SRS being triggered. In addition, we do not think LMF should instruct gNB how to send DCI.
Observation 1: LMF sends the DCI code points to serving gNB may result in triggering both positining SRS and MIMO SRS.
Additionally, the triggered states and the slot offset are defined with respect to the DCI that is only between the serving gNB and the UE, which cannot be known by LMF or the measuring gNB/TRP. The measuring gNB/TRP would still need to blindly search the aperdiodic SRS. 
Observation 2: The measuring gNB/TRP can not know the time of DCI and still can not know when to receive aperiodic SRS.
In order to effectively determine the timing of the AP-SRS to avoid blindly searching SRS by the TRP in a period of time, a specific slot-level timing information should be provided by the serving gNB to the LMF, who then forward to the TRP upon receiving the activation response.
The slot-level timing may be composed of a SFN and the slot number based on the timing of the serving cell, which can be used in association with the SFN initialization time in the SRS configuration, provided in POSITIONING ACTIVATION REPONSE.
Therefore, it is proposed to delete the current aperiodic SRS Resource Trigger list IE in POSITIONING ACTIVE REQUEST; Add a SFN and the slot number in POSITIONING ACTIVE RESPONSE; Add the SFN and the slot number in MEASUREMENT REQUEST.
Proposal 1: Revise the SRS resource trigger IE in POSITIONING ACTIVE REQUEST by deleting aperiodic SRS Resource Trigger list IE.
Proposal 2: Add a SFN and the slot number in POSITIONING ACTIVE RESPONSE.
Proposal 3: Add the SFN and the slot number in MEASUREMENT REQUEST.
Proposal 4: Agree the TP 
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following:
Observation 1: LMF sends the DCI code points to serving gNB may result in triggering both positining SRS and MIMO SRS.
Observation 2: The measuring gNB/TRP can not know the time of DCI and still can not know when to receive aperiodic SRS.
Proposal 1: Revise the SRS resource trigger IE in POSITIONING ACTIVE REQUEST by deleting aperiodic SRS Resource Trigger list IE.
Proposal 2: Add a SFN and the slot number in POSITIONING ACTIVE RESPONSE.
Proposal 3: Add the SFN and the slot number in MEASUREMENT REQUEST.
Proposal 4: Agree the TP 
4. Reference
[1] RAN3#108 Chairman notes.

Annex – TP to TS 38.455
[bookmark: OLE_LINK3][bookmark: _Toc14165662]Start of the first change
9.1.1.d1	POSITIONING ACTIVATION REQUEST
This message is sent by the LMF to cause the NG RAN node to activate/trigger UL SRS transmission by the UE.
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
	
	YES
	reject

	CHOICE SRS type
	M
	
	
	
	YES
	reject

	>Semi-persistent
	
	
	
	
	
	

	>>SRS Resource Set ID
	M (FFS)
	
	9.2.y1
	
	YES
	reject

	>>SRS Spatial Relation
	O
	
	9.2.y2
	
	YES
	ignore

	>Aperiodic
	
	
	
	
	
	

	>>SRS Resource Trigger
	M 
	
	ENUMERATED(true,…)
	
	YES
	reject

	Activation Time
	O
	
	9.2.y4
	
	YES
	ignore



9.1.1.d2	POSITIONING ACTIVATION RESPONSE
This message is sent by NG-RAN node to confirm successful UL SRS activation in the UE.
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
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore

	[bookmark: _Hlk46412352]System Frame Number
	O
	
	INTEGER(0..1023)
	
	YES
	ignore

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



Next change

9.1.x.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>
	
	
	
	

	  >>TRP ID
	M
	
	9.2.aa
	
	
	

	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,…) 
	
	YES
	reject

	Measurement Quantities
	
	1 .. <maxnoMeas>
	
	
	EACH
	reject

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

	SRS Configuration
	O
	
	9.2.y
	
	YES
	ignore

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

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

	Measurement Beam 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

	maxnoMeas
	Maximum no. of measured quantities that can be configured and reported with one message. Value is 63.

	maxnoofMeasTRPs
	Maxmum no. of TRPs that can be included within one message. Value is 16 
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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,
	UE-Measurement-ID,
	MeasurementPeriodicity,
	MeasurementQuantities,
	ReportCharacteristics,
	RequestedSRSTransmissionCharacteristics,
	Cell-Portion-ID,
	OtherRATMeasurementQuantities,
	OtherRATMeasurementResult,
	WLANMeasurementQuantities,
	WLANMeasurementResult,
	Assistance-Information,
	Broadcast,
	AssistanceInformationFailureList,
	SRSConfiguration,
	MeasurementQuantities,
	TrpMeasurementResult,
	TRP-ID,
	TRPInformationTypeList,
	TRPInformationList,
	TRP-MeasurementRequestList,
	TRP-MeasurementResponseList,
	MeasurementBeamInfoRequest,
	PositioningBroadcastCells, 
	ActivationTime,
	SRSResourceSetID,
	SRSSpatialRelation,
	SRSResourceTrigger,
	TRPList
	SystemFrameNumber
	SlotNumber


	
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-Measurement-ID,
	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-Measurement-ID,
	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-MeasurementQuantities,
	id-MeasurementResult,
	id-TRP-ID,
	id-TRPInformationTypeList,
	id-TRPInformationList,	id-TRP-MeasurementRequestList,
	id-TRP-MeasurementResponseList,
	id-TRP-MeasurementReportList,
	id-MeasurementBeamInfoRequest,
	id-PositioningBroadcastCells,
	id-SRSType,
	id-ActivationTime,
	id-SRSResourceSetID,
	id-TRPList
	id-SystemFrameNumber
	id-SlotNumber


	
FROM NRPPA-Constants;

<Unchanged Text Omitted>


[bookmark: _Hlk40736469]-- **************************************************************
--
-- MEASUREMENT REQUEST
--
-- **************************************************************

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-MeasurementQuantities			CRITICALITY reject	TYPE MeasurementQuantities		PRESENCE mandatory}|
	{ ID id-SRSConfiguration				CRITICALITY ignore	TYPE SRSConfiguration			PRESENCE optional}|
	{ ID id-SystemFrameNumber				CRITICALITY ignore	TYPE SystemFrameNumber			PRESENCE optional}|
	{ ID id-SlotNumber						CRITICALITY ignore	TYPE SlotNumber					PRESENCE optional}|
	{ ID id-MeasurementBeamInfoRequest		CRITICALITY ignore	TYPE MeasurementBeamInfoRequest	PRESENCE optional},
	...
}

<Unchanged Text Omitted>


-- **************************************************************
--
-- Positioning Activation Response
--
-- **************************************************************

PositioningActivationResponse ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { PositioningActivationResponseIEs} },
	...
}


PositioningActivationResponseIEs NRPPA-PROTOCOL-IES ::= {
	{ ID id-CriticalityDiagnostics		CRITICALITY ignore	TYPE CriticalityDiagnostics		PRESENCE optional }|
	{ ID id-SystemFrameNumber			CRITICALITY ignore	TYPE SystemFrameNumber			PRESENCE optional }|
	{ ID id-SlotNumber					CRITICALITY ignore	TYPE SlotNumber					PRESENCE optional },
	...
}


<Unchanged Text Omitted>


END
-- ASN1STOP

[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,
	id-GeographicalCoordinates,
	id-ResultSS-RSRP,
	id-ResultSS-RSRQ,
	id-ResultCSI-RSRP,
	id-ResultCSI-RSRQ,
	id-AngleOfArrivalNR,
	id-SRSSpatialRelation, 
	
	
	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,
	maxnoMeas,
	maxnoTRPs,
	maxnoTRPInfoTypes,
	maxNoOfMeasTRPs,
	maxNoPath,
	maxnoofResourcesPerSet,
	maxnoofAngleInfo,
	maxnolcs-gcs-translation,
	maxnoBcastCell,
	maxnoSRSTriggerStates,
	maxnoSpatialRelations,
	maxNRMeas,
	maxEUTRAMeas,
	maxIndexesReport,
	maxCellReportNR




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;

<Unchanged Text Omitted>

-- S

[bookmark: _Hlk42766949]SystemFrameNumber ::= INTEGER (0..1023)

SlotNumber ::= INTEGER (0..79)

SRSResourceTrigger ::= ENUMERATED{true, ...}
	








<Unchanged Text Omitted>

-- X

-- Y

-- Z

END
-- ASN1STOP


<Unchanged Text Omitted>


[bookmark: _Toc534903105]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;

<Unchanged Text Omitted>


-- **************************************************************
--
-- 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 ::= 100
id-Broadcast													ProtocolIE-ID ::= 101
[bookmark: _Hlk515611030]id-AssistanceInformationFailureList								ProtocolIE-ID ::= 102
id-SRSConfiguration												ProtocolIE-ID ::= 103
id-MeasurementResult											ProtocolIE-ID ::= 105
id-TRP-ID														ProtocolIE-ID ::= 106
id-TRPInformationTypeList											ProtocolIE-ID ::= 107
id-TRPInformationList											ProtocolIE-ID ::= 108
id-MeasurementBeamInfoRequest									ProtocolIE-ID ::= 109
id-ResultSS-RSRP												ProtocolIE-ID ::= 110
id-ResultSS-RSRQ												ProtocolIE-ID ::= 111
id-ResultCSI-RSRP												ProtocolIE-ID ::= 112
id-ResultCSI-RSRQ												ProtocolIE-ID ::= 113
id-AngleOfArrivalNR												ProtocolIE-ID ::= 114
id-GeographicalCoordinates										ProtocolIE-ID ::= 115
id-PositioningBroadcastCells									ProtocolIE-ID ::= 118
id-LMF-Measurement-ID											ProtocolIE-ID ::= 119
id-RAN-Measurement-ID											ProtocolIE-ID ::= 120
id-TRP-MeasurementRequestList									ProtocolIE-ID ::= 121
id-TRP-MeasurementResponseList									ProtocolIE-ID ::= 122
id-TRP-MeasurementReportList									ProtocolIE-ID ::= 123
id-SRSType														ProtocolIE-ID ::= 124
id-ActivationTime												ProtocolIE-ID ::= 125
id-SRSResourceSetID												ProtocolIE-ID ::= 126
id-TRPList														ProtocolIE-ID ::= 127
id-SRSSpatialRelation											ProtocolIE-ID ::= 128
id-SystemFrameNumber											ProtocolIE-ID ::= 129
id-SlotNumber													ProtocolIE-IE ::= 130

END
-- ASN1STOP



End of the change


