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1	Introduction
For SL-PRS resource allocation, RAN3 had discussed whether LMF can request SL-PRS resource for a UE and send LS [1] to RAN2 to confirm it. On the other hand, RAN1 sends a LS [2] to RAN2/3 as below. 
The following agreement was reached in RAN1 related to the request for specific SL PRS resource characteristic(s)/SL-PRS resource configuration for scheme 1
	Agreement
Send an LS to RAN2 and RAN3 with the following:
· From RAN1 perspective, for scheme 1, it is important for the following request to be specified:
· a gNB is able to receive a request from either LMF or UE for SL-PRS bandwidth
· Action to RAN2 and RAN3 to consider how to specify support for such request, if not already specified.



From RAN1 perspective, the LMF can request at least the SL-PRS bandwidth for the UE. In this paper, we’d like to discuss how to support the LMF request and providing the TP in the Annex.
2	Discussion
[bookmark: _Hlk109747344]According to RAN1/2 discussion, there’re two types of resource pools that can be used for SL-PRS transmission, including:
· Shared resource pools, that can be used for R18 SL-PRS and legacy SL data transmission,
· Dedicated resource pools, that can be used for R18 SL-PRS transmission.

According to RAN2 agreement below, both shared resource pools and dedicated resource pools can be provided to UE.
Confirm that dedicated/shared RP can be configured at the same time. 
Leave the resource pool selection to UE implementation among resource pools allowing SL-PRS transmission when resource selection is triggered for SL-PRS transmission.

The resource pools can be used by multiple UEs, how to select the received resource pools is UE implementation.
In our understanding, the LMF can provide the requested SL-PRS bandwidth to the serving gNB according to the SL positioning requirements, the serving gNB can consider it to configure proper SL-PRS resources pool(s) to the UE, and which resource pools are configured to UE are gNB implementation. 
We think the NRPPa positioning information procedure can be used for LMF to request the SL-PRS bandwidth. Whether other information is needed depends on RAN2 discussion, we can wait for RAN2’s reply.
For dedicated resource pool, according to RAN1 agreement below, the SL-PRS bandwidth is same as resource pool bandwidth.
Agreement
For a dedicated resource pool, where SL PRS bandwidth is same as resource pool bandwidth, the following interpretation applies: SL PRS bandwidth corresponds to all PRBs of the resource pool bandwidth.

The RB numbers for a dedicated resource pool can be found in TS 38.331 as below:
–	SL-PRS-ResourcePool
The IE SL-PRS-ResourcePool specifies the configuration information for NR sidelink PRS dedicated resource pool.
SL-PRS-ResourcePool information element
-- ASN1START
-- TAG-SL-PRS-RESOURCEPOOL-START

SL-PRS-ResourcePool-r18 ::=                  SEQUENCE {
    sl-PRS-PSCCH-Config-r18                      SetupRelease { SL-PSCCH-ConfigDedicatedSL-PRS-RP-r18}           OPTIONAL,   -- Need M
    sl-StartRB-SubchannelDedicatedSL-PRS-RP-r18  INTEGER (0..265)                                                OPTIONAL,   -- Need M
    sl-RB-Number-r18                             INTEGER (10..275)                                               OPTIONAL,   -- Need M

For shared resource pool, the SL-PRS bandwidth is same as SL resource pool, the RB numbers are also INTEGER (10..275).
SL-ResourcePool information element
-- ASN1START
-- TAG-SL-RESOURCEPOOL-START

SL-ResourcePool-r16 ::=            SEQUENCE {
    sl-PSCCH-Config-r16                SetupRelease { SL-PSCCH-Config-r16 }                                  OPTIONAL,   -- Need M
<<<<<<omit the irrelevant part>>>>>
    sl-FilterCoefficient-r16           FilterCoefficient                                                     OPTIONAL,   -- Need M
    sl-RB-Number-r16                   INTEGER (10..275)                                                     OPTIONAL,   -- Need M

with above discussion, it is proposed to introduce a new Requested SL-PRS Transmission Information IE in NRPPa/F1AP Positioning Information Request message, and the new IE includes Requested SL-PRS Bandwidth to represent the request bandwidth for a UE. FFS on other information. 

Proposal 1, RAN3 agree to introduce a new Requested SL-PRS Transmission Information IE in NRPPa/F1AP Positioning Information Request message for SL-PRS bandwidth request initiated by LMF.

Proposal 2, RAN3 agree the TP for NRPPa in the Annex.
3	Conclusion
In this contribution, we had the following observations and proposals.
Proposal 1, RAN3 agree to introduce a new Requested SL-PRS Transmission Information IE in NRPPa/F1AP Positioning Information Request message for SL-PRS bandwidth request initiated by LMF.

Proposal 2, RAN3 agree the TP for NRPPa in the Annex.
4	References
[1] R3-237860, LS on LMF involvement in SL-PRS resource allocation, RAN3
[2] R3-240009, LS on the request for specific SL PRS resource characteristic(s)/SL-PRS resource configuration, RAN1
5		Annex (TP for BL CR NRPPa)
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[bookmark: _Toc534903026][bookmark: _Toc51775888][bookmark: _Toc56772910][bookmark: _Toc64447539][bookmark: _Toc74152195][bookmark: _Toc88654048][bookmark: _Toc99056097][bookmark: _Toc99959030][bookmark: _Toc105612206][bookmark: _Toc106109422][bookmark: _Toc112766314][bookmark: _Toc113379230][bookmark: _Toc120091783][bookmark: _Toc155982697]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
ARP	Antenna Reference Point
BDS	BeiDou Navigation Satellite System
CG-SDT	Configured Grant Small Data Transmission
CID	Cell-ID (positioning method)
DL-PRS	Downlink Positioning Reference Signal 
E-CID	Enhanced Cell-ID (positioning method)
EGNOS	European Geostationary Navigation Overlay Service
GAGAN	GPS Aided Geo Augmented Navigation
GLONASS	GLObal'naya NAvigatsionnaya Sputnikovaya Sistema (Engl.: Global Navigation Satellite System
GNSS	Global Navigation Satellite System
GPS	Global Positioning System
LMF	Location Management Function
LPP	LTE Positioning Protocol
MSAS	Multi-functional Satellite Augmentation System
NavIC	NAVigation with Indian Constellation
NRPPa	NR Positioning Protocol A
OTDOA	Observed Time Difference of Arrival
posSIB	Positioning SIB
PRS	Positioning Reference Signal (for E-UTRA)
QZSS	Quasi-Zenith Satellite System
RSRP	Reference Signal Received Power
RSSI	Received Signal Strength Indicator
RSTD	Reference Signal Time Difference
SBAS	Space Based Augmentation System
SL-PRS	Sidelink Positioning Reference Signal
SRS	Sounding Reference Signal
TEG	Timing Error group
TRP	Transmission-Reception Point
UE	User Equipment
UL-AoA	Uplink Angle of Arrival 
UL-RTOA	Uplink Relative Time of Arrival
UL-SRS	Uplink Sounding Reference Signal
UL SRS-RSRPP	UL SRS reference signal received path power
WAAS	Wide Area Augmentation System
   	Z-AoA			Zenith Angles of Arrival
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc105612244][bookmark: _Toc113379268][bookmark: _Toc112766352][bookmark: _Toc138758447][bookmark: _Toc106109460][bookmark: _Toc120091821]8.2.6	Positioning Information Exchange
[bookmark: _Toc51775922][bookmark: _Toc56772944][bookmark: _Toc64447573][bookmark: _Toc74152229][bookmark: _Toc99959064][bookmark: _Toc106109461][bookmark: _Toc112766353][bookmark: _Toc534730099][bookmark: _Toc99056131][bookmark: _Toc105612245][bookmark: _Toc113379269][bookmark: _Toc88654082][bookmark: _Toc120091822][bookmark: _Toc138758448]8.2.6.1	General
The Positioning Information Exchange procedure is initiated by the LMF to request to the NG-RAN node positioning information for the UE. This procedure applies only if the NG-RAN node is a gNB.
[bookmark: _Toc56772945][bookmark: _Toc51775923][bookmark: _Toc88654083][bookmark: _Toc99056132][bookmark: _Toc64447574][bookmark: _Toc534730100][bookmark: _Toc74152230][bookmark: _Toc120091823][bookmark: _Toc105612246][bookmark: _Toc99959065][bookmark: _Toc113379270][bookmark: _Toc112766354][bookmark: _Toc138758449][bookmark: _Toc106109462]8.2.6.2	Successful Operation


Figure 8.2.6.2-1: 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 and the SFN Initialisation Time IE in the POSITIONING INFORMATION RESPONSE message.
If the Spatial Relation Information per SRS Resource IE and the Periodicity List IE are both included in the Requested SRS Transmission Characteristics IE, the NG-RAN node shall consider that the Spatial Relation per SRS Resource Item IE and the Periodicity List Item IE have one-to-one mapping relation.
If the UE Reporting Information IE is included in the POSITIONING INFORMATION REQUEST message, the NG-RAN node may take this information into account for allocating proper CG-SDT resources when positioning a UE.
If the UE TEG Information Request IE is included in the POSITIONING INFORMATION REQUEST message and set to "onDemand", the NG-RAN node shall, if supported, provide the UE Tx TEG association in the POSITIONING INFORMATION RESPONSE message.
If the UE TEG Information Request IE is set to "periodic", the NG-RAN node shall, if supported, reply with the POSITIONING INFORMATION RESPONSE message without including any UE Tx TEG association in this message. The NG-RAN node shall then take the UE TEG Reporting Periodicity IE into account when configuring the UE’s periodic UE Tx TEG association reporting and initiate the Positioning Information Update procedure for reporting the UE Tx TEG association received from the UE, if any.
If the Time Window Information for SRS IE is included in the POSITIONING INFORMATION REQUEST message, the NG-RAN node shall, if supported, configure the UE to start transmitting its UL SRS transmission at the indicated time instance.
If the Positioning Validity Area Cell List IE within the Requested SRS Transmission Characteristics IE  is included in the POSITIONING INFORMATION REQUEST message, the NG-RAN node may take this information into account for configuring SRS transmissions for the UE in the indicated validty area, and it shall include SRS Configuration IE the SFN initialisation time IE and the Positioning Validity Area Cell List IE in the POSITIONING INFORMATION RESPONSE message.
If the Requested SL-PRS Transmission Information IE is included in the POSITIONING INFORMATION REQUEST message, the NG-RAN node may take this information into account when configuring SL-PRS resource pools for the UE as defined in TS 38.331[13].

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

[bookmark: _Toc51775994][bookmark: _Toc56773016][bookmark: _Toc64447645][bookmark: _Toc74152301][bookmark: _Toc88654154][bookmark: _Toc99056216][bookmark: _Toc99959149][bookmark: _Toc105612335][bookmark: _Toc106109551][bookmark: _Toc112766443][bookmark: _Toc113379359][bookmark: _Toc120091912][bookmark: _Toc155982826]9.1.1.10	POSITIONING INFORMATION REQUEST
This message is sent by the 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
	
	9.2.27
	
	YES
	ignore

	UE Reporting Information
	O
	
	9.2.70
	
	YES
	ignore

	UE TEG Information Request
	O
	
	ENUMERATED(onDemand, periodic, stop, …)
	
	YES
	ignore

	UE TEG Reporting Periodicity
	C-ifUeTegInfoReqPeriodic
	
	ENUMERATED (160ms, 320ms, 1280ms, 2560ms, 61440ms, 81920ms, 368640ms, 737280ms, …)
	
	YES
	reject

	Requested SL-PRS Transmission Information
	O
	
	9.2.x7
	
	YES
	ignore


[bookmark: _GoBack]
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc51776045][bookmark: _Toc56773067][bookmark: _Toc64447696][bookmark: _Toc74152352][bookmark: _Toc88654205][bookmark: _Toc99056274][bookmark: _Toc99959207][bookmark: _Toc105612393][bookmark: _Toc106109609][bookmark: _Toc112766501][bookmark: _Toc113379417][bookmark: _Toc120091970][bookmark: _Toc155982885]9.2.x7	Requested SL-PRS Transmission Information
This IE contains the requested SL-PRS transmission information for the UE.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Requested SL-PRS Bandwidth
	M
	
	INTEGER (10..275)                                                     
	RB numbers for requested SL-PRS bandwidth

	FFS
	
	
	
	




<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
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,
<<<<<<<<<<<<<<<<<<unchanged parts are skipped>>>>>>>>>>>>>>>>>>>>>>
	UE-TEG-ReportingPeriodicity,
	MeasurementPeriodicityNR-AoA,
	SRSTransmissionStatus,
	CGI-NR,
	TimeWindowInformation-SRS-List,
	TimeWindowInformation-Measurement-List,
	PosValidityAreaCellList,
	SRSNewCellIdentity,
	SRSReservationRequestType,
	RequestedSL-PRSTransmissionInformation
<<<<<<<<<<<<<<<<<<unchanged parts are skipped>>>>>>>>>>>>>>>>>>>>>>
	id-UE-TEG-ReportingPeriodicity,
	id-MeasurementPeriodicityNR-AoA,
	id-SRSTransmissionStatus,
	id-NewNRCGI,
	id-TimeWindowInformation-SRS-List,
	id-TimeWindowInformation-Measurement-List,
	id-PosValidityAreaCellList,
	id-SRSReservationRequestType,
	id-RequestedSL-PRSTransmissionInformation

<<<<<<<<<<<<<<<<<<< Next Change>>>>>>>>>>>>>>>>>>>>
-- POSITIONING INFORMATION REQUEST
--
-- **************************************************************

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

PositioningInformationRequest-IEs NRPPA-PROTOCOL-IES ::= {
	{ ID id-RequestedSRSTransmissionCharacteristics	CRITICALITY ignore	TYPE RequestedSRSTransmissionCharacteristics	PRESENCE optional	}|
	{ ID id-UEReportingInformation					CRITICALITY ignore	TYPE UEReportingInformation							PRESENCE optional	}|
	{ ID id-UE-TEG-Info-Request						CRITICALITY ignore	TYPE UE-TEG-Info-Request								PRESENCE optional	}|
	{ ID id-UE-TEG-ReportingPeriodicity				CRITICALITY reject	TYPE UE-TEG-ReportingPeriodicity					PRESENCE conditional	}|
[bookmark: OLE_LINK7][bookmark: OLE_LINK27]	{ ID id-TimeWindowInformation-SRS-List			CRITICALITY reject	TYPE TimeWindowInformation-SRS-List				PRESENCE optional	}|
	{ ID id-RequestedSL-PRSTransmissionInformation	CRITICALITY ignore	TYPE RequestedSL-PRSTransmissionInformation		PRESENCE optional	},
-- The IE shall be present if the UE TEG Info Request IE is set to “periodic”
	...
}
<<<<<<<<<<<<<<<<<<< Next Change>>>>>>>>>>>>>>>>>>>>

RequestedSL-PRSTransmissionInformation ::= SEQUENCE {
	requestedSL-PRSBandwidth	INTEGER (10..275),
	iE-Extensions				ProtocolExtensionContainer { { RequestedSL-PRSTransmissionInformation-ExtIEs} } OPTIONAL,
	...
}

RequestedSL-PRSTransmissionInformation-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {
	...
}

<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
id-SRSPortIndex													ProtocolIE-ID ::= 100
id-procedure-code-101-not-to-be-used							ProtocolIE-ID ::= 101
id-procedure-code-102-not-to-be-used							ProtocolIE-ID ::= 102
id-procedure-code-103-not-to-be-used							ProtocolIE-ID ::= 103
id-UETxTimingErrorMargin										ProtocolIE-ID ::= 104
id-MeasurementPeriodicityNR-AoA									ProtocolIE-ID ::= 105
id-SRSTransmissionStatus										ProtocolIE-ID ::= 106
id-nrofSymbolsExtended											ProtocolIE-ID ::= 107
id-repetitionFactorExtended										ProtocolIE-ID ::= 108
id-StartRBHopping												ProtocolIE-ID ::= 109
id-StartRBIndex													ProtocolIE-ID ::= 110
id-transmissionCombn8											ProtocolIE-ID ::= 111
id-ExtendedResourceSymbolOffset									ProtocolIE-ID ::= 112
id-NewNRCGI														ProtocolIE-ID ::= 113
id-Mobile-TRP-LocationInformation								ProtocolIE-ID ::= 114
id-Mobile-IAB-MT-UE-ID											ProtocolIE-ID ::= 115
id-MobileAccessPointLocation									ProtocolIE-ID ::= 116
id-CommonTAParameters											ProtocolIE-ID ::= 117
id-Bandwidth-Aggregation-Request-Information					ProtocolIE-ID ::= xx1
id-PosSRSResourceSet-Aggregation-List							ProtocolIE-ID ::= xx2
id-ReportingGranularitykminus1									ProtocolIE-ID ::= xx3
id-ReportingGranularitykminus2									ProtocolIE-ID ::= xx4
id-TimingReportingGranularityFactorExtended						ProtocolIE-ID ::= xx5
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]id-TimeWindowInformation-SRS-List								ProtocolIE-ID ::= xx6
id-TimeWindowInformation-Measurement-List						ProtocolIE-ID ::= xx7
id-UL-RSCPMeas													ProtocolIE-ID ::= xx8
id-SymbolIndex													ProtocolIE-ID ::= xx9
id-PosValidityAreaCellList 										ProtocolIE-ID ::= x10
id-SRSReservationRequestType									ProtocolIE-ID ::= x11
id-TransmissionCombPos											ProtocolIE-ID ::= x12
id-ResourceMapping												ProtocolIE-ID ::= x13
id-FreqDomainShift												ProtocolIE-ID ::= x14
id-C-SRS														ProtocolIE-ID ::= x15
id-ResourceTypePos												ProtocolIE-ID ::= x16
id-SequenceIDPos												ProtocolIE-ID ::= x17
id-PRSBWAggregationRequestInfo									ProtocolIE-ID ::= x18
id-AggregatedPosSRSResourceID-List								ProtocolIE-ID ::= x19
id-AggregatedPRSResourceSetList									ProtocolIE-ID ::= x20
id-TRPPhaseQuality												ProtocolIE-ID ::= x21
[bookmark: OLE_LINK12][bookmark: OLE_LINK15]id-SRSNewCellIdentity											ProtocolIE-ID ::= x22
id-RequestedSL-PRSTransmissionInformation						ProtocolIE-ID ::= x23


<<<<<<<<<<<<<<<<<<<< Change End>>>>>>>>>>>>>>>>>>>>
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