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1. Introduction
RAN1 has sent a reply liaison [1] regarding our agreements on SLPP parameters in RAN2#125 meeting [2]:
	1. Overall Description:
RAN1 thanks RAN2 for the LS on decisions on SLPP and the opportunity to feedback. RAN1 discussed the indicated agreements from RAN2 and would like to feedback the following information.

For the following agreement from RAN2
	[bookmark: _Hlk166076984]The association information between ARP-ID and the already transmitted SL PRS resource(s) is placed inside the CommonSL-PRS-MethodsIEsRequestLocationInformation/CommonSL-PRS-MethodsIEsProvideLocationInformation, based on the corresponding TP of P3 from R2-2401244.  To do this, the SL-PRS Tx UE can send the CommonSL-PRS-MethodsIEsProvideLocationInformation without providing any measurements. Notify RAN1 by LS.


RAN1 would like to point out that from RAN1 perspective, for location calculations for UE-based SL positioning, it should be possible that the Rx UE can be provided the information about association between Tx ARP-ID and already transmitted SL PRS. It is unclear whether current signaling design from RAN2 can support this scenario. 

For the following question from RAN2
	RAN2 do not have consensus on the scenario where the SL-PRS Rx UE reports measurements for multiple Rx ARP-IDs in a single measurement report. Current signalling structure cannot support this scenario, and it will be changed to accommodate it if RAN1 want to support the scenario.


RAN1 would like to support the scenario that the SL-PRS Rx UE reports measurements for multiple Rx ARP-IDs for the same resource or different resource(s) from the same Tx UE in a single measurement report. 

2. Actions:
To RAN2
ACTION: RAN1 respectfully asks RAN2 to take the above replied information into consideration for their future work.


In this contribution, we intend to further organize a draft reply LS in response to the above issues raised by RAN1.
2. Discussion
2.1 Provision of Tx ARP-ID
In the context of current SLPP specification [3], the association information between ARP ID and a list of Tx SL-PRS resources are provided in Common-SL-PRS-MethodsIEsProvideLocationInformation.
	[bookmark: _Hlk166080393]CommonSL-PRS-MethodsIEsProvideLocationInformation ::= SEQUENCE {
[bookmark: OLE_LINK3]    sl-POS-ARP-ID-Tx                                      SL-POS-ARP-ID-Tx-InfoList            OPTIONAL,
    ...
}

SL-POS-ARP-ID-Tx-InfoList ::= SEQUENCE (SIZE (1..4)) OF SL-POS-ARP-ID-Tx-Info

SL-POS-ARP-ID-Tx-Info ::= SEQUENCE {
    sl-POS-ARP-ID                          INTEGER (1..4),
    sl-PRS-ResourceIdList-Tx               SEQUENCE (SIZE(1..16)) OF SL-PRS-ResourceId-Tx
}

SL-PRS-ResourceId-Tx ::= SEQUENCE {
    sl-PRS-ResourceId        INTEGER (0..16)                      OPTIONAL,
tx-TimeStamp             SL-TimeStamp
}


In the legacy positioning architecture, the Provide Location Information message is used by the target to offer the server with the result of measurement and/or location calculation, which usually only two entities are involved. When it comes to sidelink positioning, except for the server and the target, the third UE may be involved, since the server may not take the full responsibility of SL-PRS transmission/reception.


Figure 2.1‑1: association information provision of SL Target UE-based positioning
Taking one pair of UEs for SL-PRS transmit/reception for example, that is, if the target plays the role of Rx UE, there will be another anchor/server UE to be Tx, and if the target plays the role of Tx UE, there will be a Rx UE. For the first case, according to RAN1’s clarification about Target UE based positioning, the Tx UE is obliged to provide the association information of ARP and resources to the target UE as the Rx. If the UE implements the current specification, the Tx UE has to send such information to the Rx UE via SLPP Provide Location Information. This scenario seems to be not aligned with the logic that Rx UE is the one to provide location information. We assume that this is also where RAN1’s concern lies in.
Observation 1: According to the current SLPP specification, for target UE-based positioning, the Tx UE is requested to provide the association information between ARP-ID and the already transmitted SL PRS resources to the target as Rx UE via SLPP Provide Location Information, with no legacy location estimation or measurement.
Recurring the essence of such association information, it resembles the association between UE TEG ID and transmitted UL-SRS resources via UEPositioningAssistanceInformation in RRC specification, which both dynamically demonstrate a kind of relation between a parameter from the transmitter side and resources of the transmitted signal. In this sense, considering NR-DL-PRS-TRP-TEG-Info is existed as assistance information from Tx UE for UE-based Uu positioning, we consider it is more reasonable to move sl-POS-ARP-ID-Tx into CommonSL-PRS-MethodsIEsProvideAssistanceData.
Observation 2: The characteristics of the association information of UE Tx TEG ID with transmitted UL-SRS resource(s) resembles that of the association information of ARP-ID and the transmitted SL-PRS resource(s), which is carried as assistance data.
Proposal 1: Endorse TP in Annex1, to move sl-POS-ARP-ID-Tx into CommonSL-PRS-MethodsIEsProvideAssistanceData. Inform RAN1 about the decision.
2.2 Report of multiple Rx ARP-IDs for SL-PRS resource(s) from a same Tx UE
As RAN1 pointed out that, “the SL-PRS Rx UE reports measurements for multiple Rx ARP IDs for the same resource or different resource(s) from the same Tx UE in a single measurement report” should be supported. The modification of the current specification is required.
To be specific, the Rx ARP ID should be reported in a form of sequence, with indication of association to SL-PRS resource(s).
Proposal 2: Endorse TP in Annex2, to introduce a list of measurement elements, to support multiple Rx ARPs reporting in single measurement report. Inform RAN1 about the decision.
If Proposal 1 and 2 are agreed, we therefore propose that:
Proposal 3: Adopt Draft Reply LS to RAN1 in Annex3.
3. Conclusion
On the basis of above analysis, we make the following proposals regarding issues related to SLPP parameters raised by RAN1:
Observation 1: According to the current SLPP specification, for target UE-based positioning, the Tx UE is requested to provide the association information between ARP-ID and the already transmitted SL PRS resources to the target as Rx UE via SLPP Provide Location Information, with no legacy location estimation or measurement.
Observation 2: The characteristics of the association information of UE Tx TEG ID with transmitted UL-SRS resource(s) resembles that of the association information of ARP-ID and the transmitted SL-PRS resource(s), which is carried as assistance data.
Proposal 1: Endorse TP in Annex1, to move sl-POS-ARP-ID-Tx into CommonSL-PRS-MethodsIEsProvideAssistanceData. Inform RAN1 about the decision.
Proposal 2: Endorse TP in Annex2, to introduce a list of measurement elements, to support multiple Rx ARPs reporting in single measurement report. Inform RAN1 about the decision.
Proposal 3: Adopt Draft Reply LS to RAN1 in Annex3.
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Annex1 - TP for P1
[bookmark: _Toc149599467][bookmark: _Toc163047146]–	CommonSL-PRS-MethodsIEsRequestAssistanceData
-- ASN1START
-- TAG-COMMONSL-PRS-METHODSIESREQUESTASSISTANCEDATA-START

CommonSL-PRS-MethodsIEsRequestAssistanceData ::= SEQUENCE {
    applicationLayerID                               OCTET STRING,
    sl-PRS-AssistanceDataInfoReq                     BIT STRING { sl-PRS-SequenceID-Req    (0),
                                                                  anchorUE-LocationInfoReq (1),
                                                                  arp-LocationInfoReq      (2),
                                                                               sl-POS-ARP-ID-Tx-Req     (3)
    }    (SIZE (1..8))                                                                            OPTIONAL,
    ...

}
-- TAG-COMMONSL-PRS-METHODSIESREQUESTASSISTANCEDATA-STOP
-- ASN1STOP

[bookmark: _Toc149599468][bookmark: _Toc163047147][bookmark: _Hlk166080498]–	CommonSL-PRS-MethodsIEsProvideAssistanceData
-- ASN1START
-- TAG-COMMONSL-PRS-METHODSIESPROVIDEASSISTANCEDDATA-START

CommonSL-PRS-MethodsIEsProvideAssistanceData ::= SEQUENCE {
    sl-PRS-AssistanceDataInfo                        SEQUENCE (SIZE (1..maxNrOfUEs)) OF SL-PRS-AssistanceData                OPTIONAL,
    ...
}

SL-PRS-AssistanceData ::= SEQUENCE {
    applicationLayerID            OCTET STRING,
    sl-PRS-SequenceID             INTEGER(0..4095)              OPTIONAL,  -- SL PRS sequence ID for transmitting SL-PRS
    anchorUE-LocationInformation  AnchorLocationCoordinates     OPTIONAL,
    arp-LocationInfo              ARP-LocationInfo              OPTIONAL,
    sl-PRS-TxInfo                 SL-PRS-TxInfo                 OPTIONAL,
    sl-POS-ARP-ID-Tx              SL-POS-ARP-ID-Tx-InfoList     OPTIONAL,
    ...
}

AnchorLocationCoordinates ::= CHOICE {
    ellipsoidPoint                                      EllipsoidPoint,
    ellipsoidPointWithUncertaintyEllipse                EllipsoidPointWithUncertaintyEllipse,
    ellipsoidPointWithAltitude                          EllipsoidPointWithAltitude,
    ellipsoidPointWithAltitudeAndUncertaintyEllipsoid   EllipsoidPointWithAltitudeAndUncertaintyEllipsoid
}

ARP-LocationInfo ::= SEQUENCE {
    referencePoint         ReferencePoint            OPTIONAL,
    arp-LocationInfoList   SEQUENCE (SIZE (1..4)) OF ARP-LocationInfoElement
}

ReferencePoint ::= CHOICE {
    location2D                          EllipsoidPointWithUncertaintyEllipse,
    location3D                          EllipsoidPointWithAltitudeAndUncertaintyEllipsoid
}

ARP-LocationInfoElement ::= SEQUENCE {
    sl-PRS-ARP-ID               INTEGER (1..4),
    arp-LocationInfo            RelativeLocation
}

RelativeLocation ::= SEQUENCE {
    milliArcSecondUnits  ENUMERATED { mas0-03, mas0-3, mas3, mas30},
    heightUnits          ENUMERATED { mm, cm, m},
    deltaLatitude        DeltaLatitude,
    deltaLongitude       DeltaLongitude,
    deltaHeight          DeltaHeight,
    locationUNC          LocationUncertainty                             OPTIONAL
}

DeltaLatitude ::= SEQUENCE {
    deltaLatitude        INTEGER (-1024..1023),
    coarseDeltaLatitude  INTEGER (0..4095)        OPTIONAL
}

DeltaLongitude ::= SEQUENCE {
    deltaLongitude        INTEGER (-1024..1023),
    coarseDeltaLongitude  INTEGER (0..4095)        OPTIONAL
}

DeltaHeight ::= SEQUENCE {
    deltaHeight        INTEGER (-1024..1023),
    coarseDeltaHeight  INTEGER (0..4095)        OPTIONAL
}

LocationUncertainty ::= SEQUENCE {
    horizontalUncertainty    INTEGER (0..255),
    horizontalConfidence     INTEGER (0..100),
    verticalUncertainty      INTEGER (0..255),
    verticalConfidence       INTEGER (0..100)
}

SL-PRS-TxInfo ::=                 SEQUENCE {
    sl-PRS-Priority                   INTEGER (1..8)                                 OPTIONAL,
    sl-PRS-DelayBudget                INTEGER (0..1023)                              OPTIONAL,
    sl-PRS-BW                         INTEGER (10..275)                              OPTIONAL
}

SL-POS-ARP-ID-Tx-InfoList ::= SEQUENCE (SIZE (1..4)) OF SL-POS-ARP-ID-Tx-Info

SL-POS-ARP-ID-Tx-Info ::= SEQUENCE {
    sl-POS-ARP-ID                          INTEGER (1..4),
    sl-PRS-ResourceIdList-Tx               SEQUENCE (SIZE(1..16)) OF SL-PRS-ResourceId-Tx
}

SL-PRS-ResourceId-Tx ::= SEQUENCE {
    sl-PRS-ResourceId        INTEGER (0..16)                      OPTIONAL,
    tx-TimeStamp             SL-TimeStamp
}

-- TAG-COMMONSL-PRS-METHODSIESPROVIDEASSISTANCEDDATA-STOP
-- ASN1STOP
[bookmark: _Toc149599469][bookmark: _Toc163047148][bookmark: _Toc149599470][bookmark: _Toc163047149]–	CommonSL-PRS-MethodsIEsRequestLocationInformation
-- ASN1START
-- TAG-COMMONSL-PRS-METHODSIESREQUESTLOCATIONINFORMATION-START

CommonSL-PRS-MethodsIEsRequestLocationInformation ::= SEQUENCE {
    sl-POS-ARP-ID-Tx-Req                                  ENUMERATED { true }                 OPTIONAL,
   ...
}

-- TAG-COMMONSL-PRS-METHODSIESREQUESTLOCATIONINFORMATION-STOP
-- ASN1STOP

–	Common-SL-PRS-MethodsIEsProvideLocationInformation
-- ASN1START
-- TAG-COMMONSL-PRS-METHODSIESPROVIDELOCATIONINFORMATION-START

CommonSL-PRS-MethodsIEsProvideLocationInformation ::= SEQUENCE {
    sl-POS-ARP-ID-Tx                                      SL-POS-ARP-ID-Tx-InfoList            OPTIONAL,
    ...
}

SL-POS-ARP-ID-Tx-InfoList ::= SEQUENCE (SIZE (1..4)) OF SL-POS-ARP-ID-Tx-Info

SL-POS-ARP-ID-Tx-Info ::= SEQUENCE {
    sl-POS-ARP-ID                          INTEGER (1..4),
    sl-PRS-ResourceIdList-Tx               SEQUENCE (SIZE(1..16)) OF SL-PRS-ResourceId-Tx
}

SL-PRS-ResourceId-Tx ::= SEQUENCE {
    sl-PRS-ResourceId        INTEGER (0..16)                      OPTIONAL,
    tx-TimeStamp             SL-TimeStamp
}

-- TAG-COMMONSL-PRS-METHODSIESPROVIDELOCATIONINFORMATION-STOP
-- ASN1STOP
Annex2 – TP for P2
[bookmark: _Toc144117011][bookmark: _Toc146746944][bookmark: _Toc149599479][bookmark: _Toc163047158]–	SL-AoA-ProvideLocationInformation
-- ASN1START
-- TAG-SL-AOA-PROVIDELOCATIONINFORMATION-START

SL-AoA-ProvideLocationInformation ::= SEQUENCE {
    sl-AoA-SignalMeasurementInformation   SL-AoA-SignalMeasurementInformation    OPTIONAL,
    ...
}

SL-AoA-SignalMeasurementInformation ::= SEQUENCE {
    sl-AoA-MeasList                         SEQUENCE (SIZE(1.. maxNrOfUEs)) OF SL-AoA-MeasElement,
    ...
}


SL-AoA-MeasElement ::= SEQUENCE {
    applicationLayerID                    OCTET STRING,
    sl-LCS-GCS-Translation                LCS-GCS-Translation       OPTIONAL,  -- sl-LCS-to-GCS-translation
     sl-AoA-MeasResultList                 SL-AoA-MeasResultList  OPTIONAL,
    los-NLOS-Indicator                    LOS-NLOS-Indicator        OPTIONAL,  -- sl-losNlosIndicator
    sl-AngleQuality                       MeasurementAngleQuality   OPTIONAL,  -- sl-AngleQuality
    sl-AoA-AdditionalPathList             SL-AoA-AdditionalPathList OPTIONAL,
    sl-AzimuthAoA-Result                  INTEGER (0..3599)         OPTIONAL,  -- sl-PRS-AoA
    sl-POS-ARP-ID-Rx                       OPTIONAL,  -- sl-pos-arpID-Rx
    sl-PRS-ResourceId                     INTEGER (0..16)           OPTIONAL,  -- sl-PRS-ResourceId
    sl-PRS-RSRP-Result                    INTEGER (0..126)          OPTIONAL,  -- sl-PRS-RSRP
    sl-PRS-RSRPP-Result                   INTEGER (0..126)          OPTIONAL,  -- sl-PRS-RSRPP
    sl-TimeStamp                          SL-TimeStamp              OPTIONAL,  -- sl-Timestamp
    sl-ZenithAoA-Result                   INTEGER (0..1799)         OPTIONAL,  -- sl-PRS-AoA
    ...

}

SL-AoA-MeasResultList ::= SEQUENCE (SIZE (1..4)) OF SL-AoA-MeasResult

SL-AoA-MeasResult ::= SEQUENCE {
    los-NLOS-Indicator                    LOS-NLOS-Indicator        OPTIONAL,  -- sl-losNlosIndicator
    sl-AngleQuality                       MeasurementAngleQuality   OPTIONAL,  -- sl-AngleQuality
    sl-AoA-AdditionalPathList             SL-AoA-AdditionalPathList OPTIONAL,
    sl-AzimuthAoA-Result                  INTEGER (0..3599)         OPTIONAL,  -- sl-PRS-AoA
    sl-POS-ARP-ID-Rx                      INTEGER (1..4)            OPTIONAL,  -- sl-pos-arpID-Rx
    sl-PRS-ResourceId                     INTEGER (0..16)           OPTIONAL,  -- sl-PRS-ResourceId
    sl-PRS-RSRP-Result                    INTEGER (0..126)          OPTIONAL,  -- sl-PRS-RSRP

    sl-PRS-RSRPP-Result                   INTEGER (0..126)          OPTIONAL,  -- sl-PRS-RSRPP
    sl-TimeStamp                          SL-TimeStamp              OPTIONAL,  -- sl-Timestamp
    sl-ZenithAoA-Result                   INTEGER (0..1799)         OPTIONAL,  -- sl-PRS-AoA
}

SL-AoA-AdditionalPathList ::= SEQUENCE (SIZE(1..2)) OF SL-AoA-AdditionalPath


SL-AoA-AdditionalPath  ::= SEQUENCE {
    sl-AngleQuality                            MeasurementAngleQuality   OPTIONAL,  -- sl-AngleQuality
    sl-AzimuthAoA-AdditionalPathResult         INTEGER (0..3599)         OPTIONAL,  -- additionalPath-SL-PRS-AoA
    sl-AzimuthAoA-LCS-GCS-Translation          LCS-GCS-Translation       OPTIONAL,  -- sl-LCS-to-GCS-translation
    sl-ZenithAoA-AdditionalPathResult          INTEGER (0..1799)         OPTIONAL,  -- additionalPath-SL-PRS-AoA
    sl-ZenithAoA-LCS-GCS-Translation           LCS-GCS-Translation       OPTIONAL,  -- sl-LCS-to-GCS-translation
    sl-PRS-AdditionalPathRSRPP-Result          INTEGER (0..126)          OPTIONAL,  -- additionalPath-SL-PRS-RSRPP
    ...
}

MeasurementAngleQuality ::= SEQUENCE {
    azimuthQuality              INTEGER (0..255),
    zenithQuality               INTEGER (0..255)        OPTIONAL
}
-- TAG-SL-AOA-PROVIDELOCATIONINFORMATION-STOP
-- ASN1STOP

	SL-AoA-ProvideLocationInformation field descriptions

	los-NLOS-Indicator
This field specifies the UE's best estimate of the LOS or NLOS of the UE measurements (including RSTD, RTOA, RSRP, RSRPP, AoA and UE Rx-Tx time difference).

	sl-AngleQuality
This field specifies the angle quality for measurement results reported. Scale factor 0.1 degree.

	sl-AoA-AdditionalPathList
This field specifies the sidelink PRS measurements based on additional path of arrival.

	sl-AzimuthAoA-Result
This field specifies the first path result of SL-AzimuthAoA.

	sl-AzimuthAoA-LCS-GCS-Translation
This field provides the angles α (bearing angle), β (downtilt angle) and γ (slant angle) for the translation of a Local Coordinate System (LCS) to a Global Coordinate System (GCS) as defined in TR 38.901 [8].

	sl-POS-ARP-ID-Rx
This field indicates ARP ID of an ARP used for reception for per-ARP measurement reporting. The ARP ID is used to uniquely identify an ARP associated with a UE.

	sl-PRS-ResourceId
This field specifies the PRS resource ID used for SL positioning measurements.

	sl-PRS-RSRP-Result
This field specifies the sidelink PRS reference signal received power (RSRP) measurement.

	sl-PRS-RSRPP-Result
This field specifies the SL-RSRPP measurement based on first path of arrival.

	sl-TimeStamp
This field specifies the time instance at which the SL-PRS RSRP (if included) measurement is performed.

	sl-ZenithAoA-Result
This field specifies the first path result of SL-ZenithAoA.

	sl-ZenithAoA-LCS-GCS-Translation
This field provides the angles α (bearing angle), β (downtilt angle) and γ (slant angle) for the translation of a Local Coordinate System (LCS) to a Global Coordinate System (GCS) as defined in TR 38.901 [8].



[bookmark: _Toc144117020][bookmark: _Toc146746953][bookmark: _Toc149599488][bookmark: _Toc163047167]–	SL-RTT-ProvideLocationInformation
-- ASN1START
-- TAG-SL-RTT-PROVIDELOCATIONINFORMATION-START

SL-RTT-ProvideLocationInformation ::= SEQUENCE {
    sl-RTT-SignalMeasurementInformation   SL-RTT-SignalMeasurementInformation    OPTIONAL,
    ...
}

SL-RTT-SignalMeasurementInformation ::= SEQUENCE {
    sl-RTT-MeasList                         SEQUENCE (SIZE(1..maxNrOfUEs)) OF SL-RTT-MeasElement,
    ...
}


SL-RTT-MeasElement ::= SEQUENCE {
    applicationLayerID                    OCTET STRING,
     sl-RTT-MeasResultList                 SL-RTT-MeasResultList   OPTIONAL,
    los-NLOS-Indicator                    LOS-NLOS-Indicator        OPTIONAL,  -- sl-losNlosIndicator
    sl-POS-ARP-ID-Rx                      INTEGER (1..4)            OPTIONAL,  -- sl-pos-arpID-Rx
    sl-PRS-RxTxTimeDiffMeasResult         SL-PRS-RxTxTimeDiffMeasResult,
    ...
}

SL-RTT-MeasResultList ::= SEQUENCE (SIZE (1..4)) OF SL-RTT-MeasResult

SL-RTT-MeasResult ::= SEQUENCE {
    los-NLOS-Indicator                    LOS-NLOS-Indicator        OPTIONAL,  -- sl-losNlosIndicator
    sl-POS-ARP-ID-Rx                      INTEGER (1..4)            OPTIONAL,  -- sl-pos-arpID-Rx
    sl-PRS-RxTxTimeDiffMeasResult         SL-PRS-RxTxTimeDiffMeasResult,
}

SL-PRS-RxTxTimeDiffMeasResult ::= CHOICE {
    single-SL-PRS-RxTxTimeDiff        SL-PRS-RxTxTimeDiffResult,
    multiple-SL-PRS-RxTxTimeDiff          SEQUENCE {
[bookmark: _Hlk162810442]        sameSL-PRS-TxAndDiffSL-PRS-Rx         SEQUENCE (SIZE (2..4)) OF SL-PRS-RxTxTimeDiffResult    OPTIONAL,
        sameSL-PRS-RxAndDiffSL-PRS-Tx         SEQUENCE (SIZE (2..4)) OF SL-PRS-RxTxTimeDiffResult    OPTIONAL
    },
    ...
}

SL-PRS-RxTxTimeDiffResult ::= SEQUENCE {
    sl-PRS-ResourceId             INTEGER (0..16)               OPTIONAL,  -- sl-PRS-ResourceId
    sl-PRS-RxTxTimeDiffResult         CHOICE {
        k0                                INTEGER (0..1970049),
        k1                                INTEGER (0..985025),
        k2                                INTEGER (0..492513),
        k3                                INTEGER (0..246257),
        k4                                INTEGER (0..123129),
        k5                                INTEGER (0..61565)
    }                                                           OPTIONAL,  -- sl-PRS-RxTxTimeDiff
    sl-PRS-RSRP-Result            INTEGER (0..126)              OPTIONAL,  -- sl-PRS-RSRP
    sl-PRS-RSRPP-Result           INTEGER (0..126)              OPTIONAL,  -- sl-PRS-RSRPP
    sl-RTT-AdditionalPathList     SL-RTT-AdditionalPathList     OPTIONAL,
    sl-TimeStamp                  SL-TimeStamp                  OPTIONAL,  -- sl-Timestamp
    sl-TimingQuality              SL-TimingQuality              OPTIONAL,  -- sl-TimingQuality
    tx-TimeInfo                   SL-TimeStamp                  OPTIONAL,  -- tx-Time-Info
    ...

}

SL-RTT-AdditionalPathList ::= SEQUENCE (SIZE(1..8)) OF SL-RTT-AdditionalPath


SL-RTT-AdditionalPath  ::= SEQUENCE {
    sl-PRS-RxTxTimeDiffAdditionalPathResult    CHOICE {
        k0                                         INTEGER (0..8191),
        k1                                         INTEGER (0..4095),
        k2                                         INTEGER (0..2047),
        k3                                         INTEGER (0..1023),
        k4                                         INTEGER (0..511),
        k5                                         INTEGER (0..255)
    }                                                                   OPTIONAL,  -- additionalPath-SL-PRS-Rx-Tx-TimeDiff
    sl-PRS-AdditionalPathRSRPP-Result          INTEGER (0..126)         OPTIONAL,  -- additionalPath-SL-PRS-RSRPP
    tx-TimeInfo                                SL-TimeStamp             OPTIONAL,  -- tx-Time-Info
    ...
}

-- TAG-SL-RTT-PROVIDELOCATIONINFORMATION-STOP
-- ASN1STOP

	SL-RTT-ProvideLocationInformation field descriptions

	los-NLOS-Indicator
This field specifies the UE's best estimate of the LOS or NLOS of the UE measurements (including RSTD, RTOA, RSRP, RSRPP, AoA and UE Rx-Tx time difference).

	sl-POS-ARP-ID-Rx
This field indicates ARP ID of an ARP used for reception for per-ARP measurement reporting. The ARP ID is used to uniquely identify an ARP associated with a UE.

	sl-PRS-ResourceId
This field specifies the PRS resourde ID used for SL positioning measurements.

	sl-PRS-RxTxTimeDiffResult
This field specifies SL Rx-Tx time difference measurement based on first path of arrival. The mapping of the field is defined in TS 38.133 [13].

	sl-PRS-RSRP-Result
This field specifies the sidelink PRS reference signal received power (RSRP) measurement.

	sl-PRS-RSRPP-Result
This field specifies the SL-RSRPP measurement based on first path of arrival.

	sl-RTT-AdditionalPathList
This field specifies the sidelink PRS measurements based on additional path of arrival.

	sl-TimeStamp
This field specifies the time instance at which the SL Rx-Tx time difference and SL-PRS RSRP (if included) measurement is performed.


[bookmark: _Toc144117029][bookmark: _Toc146746962][bookmark: _Toc149599497][bookmark: _Toc163047176]
–	SL-TDOA-ProvideLocationInformation
-- ASN1START
-- TAG-SL-TDOA-PROVIDELOCATIONINFORMATION-START

SL-TDOA-ProvideLocationInformation ::= SEQUENCE {
    sl-RSTD-ReferenceUE-Info               SEQUENCE {
        applicationLayerID                     OCTET STRING
    }                                                                              OPTIONAL,
    sl-TDOA-SignalMeasurementInformation   SL-TDOA-SignalMeasurementInformation    OPTIONAL,
    ...
}

SL-TDOA-SignalMeasurementInformation ::= SEQUENCE {
    sl-TDOA-MeasList                         SEQUENCE (SIZE(1..maxNrOfUEs)) OF SL-TDOA-MeasElement,
    ...
}

SL-TDOA-MeasElement ::= SEQUENCE {
    applicationLayerID                    OCTET STRING,
    los-NLOS-Indicator                    LOS-NLOS-Indicator        OPTIONAL,  -- sl-losNlosIndicator
     sl-TDOA-MeasResultList                SL-TDOA-MeasResultList  OPTIONAL,
    sl-POS-ARP-ID-Rx                      INTEGER (1..4)            OPTIONAL,  -- sl-pos-arpID-Rx
    sl-PRS-ResourceId                     INTEGER (0..16)           OPTIONAL,  -- sl-PRS-ResourceId
    sl-PRS-RSRP-Result                    INTEGER (0..126)          OPTIONAL,  -- sl-PRS-RSRP
    sl-PRS-RSRPP-Result                   INTEGER (0..126)          OPTIONAL,  -- sl-PRS-RSRPP
    sl-RSTD-Result                        CHOICE {
        k0                                    INTEGER (0..1970049),
        k1                                    INTEGER (0..985025),
        k2                                    INTEGER (0..492513),
        k3                                    INTEGER (0..246257),
        k4                                    INTEGER (0..123129),
        k5                                    INTEGER (0..61565)
    }                                                                OPTIONAL,  -- sl-PRS-RSTD
    sl-TDOA-AdditionalPathList            SL-TDOA-AdditionalPathList OPTIONAL,
    sl-TimeStamp                          SL-TimeStamp               OPTIONAL,  -- sl-Timestamp
    sl-TimingQuality                      SL-TimingQuality           OPTIONAL,  -- sl-TimingQuality
    ...

}

SL-TDOA-MeasResultList ::= SEQUENCE (SIZE (1..4)) OF SL-TDOA-MeasResult

SL-TDOA-MeasResult ::= SEQUENCE {
    sl-POS-ARP-ID-Rx                      INTEGER (1..4)            OPTIONAL,  -- sl-pos-arpID-Rx
    sl-PRS-ResourceId                     INTEGER (0..16)           OPTIONAL,  -- sl-PRS-ResourceId
    sl-PRS-RSRP-Result                    INTEGER (0..126)          OPTIONAL,  -- sl-PRS-RSRP
    sl-PRS-RSRPP-Result                   INTEGER (0..126)          OPTIONAL,  -- sl-PRS-RSRPP
    sl-RSTD-Result                        CHOICE {
        k0                                    INTEGER (0..1970049),
        k1                                    INTEGER (0..985025),
        k2                                    INTEGER (0..492513),
        k3                                    INTEGER (0..246257),
        k4                                    INTEGER (0..123129),
        k5                                    INTEGER (0..61565)
    }                                                                OPTIONAL,  -- sl-PRS-RSTD
    sl-TDOA-AdditionalPathList            SL-TDOA-AdditionalPathList OPTIONAL,
    sl-TimeStamp                          SL-TimeStamp               OPTIONAL,  -- sl-Timestamp
    sl-TimingQuality                      SL-TimingQuality           OPTIONAL,  -- sl-TimingQuality
    ...
}

SL-TDOA-AdditionalPathList ::= SEQUENCE (SIZE(1..8)) OF SL-TDOA-AdditionalPath


SL-TDOA-AdditionalPath  ::= SEQUENCE {
    sl-RSTD-AdditionalPathResult          CHOICE {
        k0                                    INTEGER (0..1970049),
        k1                                    INTEGER (0..985025),
        k2                                    INTEGER (0..492513),
        k3                                    INTEGER (0..246257),
        k4                                    INTEGER (0..123129),
        k5                                    INTEGER (0..61565)
    }                                                               OPTIONAL,  -- additionalPath-SL-PRS-RSTD
    sl-PRS-AdditionalPathRSRPP-Result      INTEGER (0..126)         OPTIONAL,  -- additionalPath-SL-PRS-RSRPP
    ...
}

-- TAG-SL-TDOA-PROVIDELOCATIONINFORMATION-STOP
-- ASN1STOP

	SL-TDOA-ProvideLocationInformation field descriptions

	los-NLOS-Indicator
This field specifies the UE's best estimate of the LOS or NLOS of the UE measurements (including RSTD, RTOA, RSRP, RSRPP, AoA and UE Rx-Tx time difference).

	sl-POS-ARP-ID-Rx
This field indicates ARP ID of an ARP used for reception for per-ARP measurement reporting. The ARP ID is used to uniquely identify an ARP associated with a UE.

	sl-PRS-ResourceId
This field specifies the PRS resourde ID used for SL positioning measurements.

	sl-PRS-RSRP-Result
This field specifies the sidelink PRS reference signal received power (RSRP) measurement.

	sl-PRS-hRSRPP-Result
This field specifies the SL-RSRPP measurement based on first path of arrival.

	sl-TDOA-AdditionalPathList
This field specifies the sidelink PRS measurements based on additional path of arrival.

	sl-RSTD-Result
This field specifies the SL-RSTD measurement based on first path of arrival.

	sl-RSTD-ReferenceUE-Info
This field indicates reference UE information for SL-PRS based RSTD measurement report.

	sl-TimeStamp
This field specifies the time instance at which the SL RSTD and SL-PRS RSRP (if included) measurement is performed.


[bookmark: _Toc149599506][bookmark: _Toc163047185][bookmark: _Hlk166084588]–	SL-TOA-ProvideLocationInformation
-- ASN1START
-- TAG-SL-TOA-PROVIDELOCATIONINFORMATION-START

SL-TOA-ProvideLocationInformation ::= SEQUENCE {
    sl-TOA-SignalMeasurementInformation   SL-TOA-SignalMeasurementInformation    OPTIONAL,
    ...
}

SL-TOA-SignalMeasurementInformation ::= SEQUENCE {
    sl-TOA-MeasList                         SL-TOA-MeasElement,
    ...
}

SL-TOA-MeasElement ::= SEQUENCE {
    applicationLayerID                    OCTET STRING,
     sl-TOA-MeasResultList                 SL-TOA-MeasResultList  OPTIONAL,
    los-NLOS-Indicator                    LOS-NLOS-Indicator        OPTIONAL,  -- sl-losNlosIndicator
    sl-RTOA-Result                        CHOICE {
        k0                                    INTEGER (0..1970049),
        k1                                    INTEGER (0..985025),
        k2                                    INTEGER (0..492513),
        k3                                    INTEGER (0..246257),
        k4                                    INTEGER (0..123129),
        k5                                    INTEGER (0..61565)
    }                                                               OPTIONAL,  -- sl-PRS-RTOA
    sl-POS-ARP-ID-Rx                      INTEGER (1..4)            OPTIONAL,  -- sl-pos-arpID-Rx
    sl-PRS-ResourceId                     INTEGER (0..16)           OPTIONAL,  -- sl-PRS-ResourceId
    sl-PRS-RSRP-Result                    INTEGER (0..126)          OPTIONAL,  -- sl-PRS-RSRP
    sl-PRS-RSRPP-Result                   INTEGER (0..126)          OPTIONAL,  -- sl-PRS-RSRPP
    sl-TOA-AdditionalPathList             SL-TOA-AdditionalPathList OPTIONAL,
    sl-TimeStamp                          SL-TimeStamp              OPTIONAL,  -- sl-Timestamp
    sl-TimingQuality                      SL-TimingQuality          OPTIONAL,  -- sl-TimingQuality
    ...

}

SL-TOA-MeasResultList ::= SEQUENCE (SIZE (1..4)) OF SL-TOA-MeasResult

SL-TOA-MeasResult ::= SEQUENCE {
    los-NLOS-Indicator                    LOS-NLOS-Indicator        OPTIONAL,  -- sl-losNlosIndicator
    sl-RTOA-Result                        CHOICE {
        k0                                    INTEGER (0..1970049),
        k1                                    INTEGER (0..985025),
        k2                                    INTEGER (0..492513),
        k3                                    INTEGER (0..246257),
        k4                                    INTEGER (0..123129),
        k5                                    INTEGER (0..61565)
    }                                                               OPTIONAL,  -- sl-PRS-RTOA
    sl-POS-ARP-ID-Rx                      INTEGER (1..4)            OPTIONAL,  -- sl-pos-arpID-Rx
    sl-PRS-ResourceId                     INTEGER (0..16)           OPTIONAL,  -- sl-PRS-ResourceId
    sl-PRS-RSRP-Result                    INTEGER (0..126)          OPTIONAL,  -- sl-PRS-RSRP
    sl-PRS-RSRPP-Result                   INTEGER (0..126)          OPTIONAL,  -- sl-PRS-RSRPP
    sl-TOA-AdditionalPathList             SL-TOA-AdditionalPathList OPTIONAL,
    sl-TimeStamp                          SL-TimeStamp              OPTIONAL,  -- sl-Timestamp
    sl-TimingQuality                      SL-TimingQuality          OPTIONAL,  -- sl-TimingQuality
}

SL-TOA-AdditionalPathList ::= SEQUENCE (SIZE(1..8)) OF SL-TOA-AdditionalPath


SL-TOA-AdditionalPath  ::= SEQUENCE {
    sl-RTOA-AdditionalPathResult               CHOICE {
        k0                                         INTEGER (0..16351),
        k1                                         INTEGER (0..8176),
        k2                                         INTEGER (0..4088),
        k3                                         INTEGER (0..2044),
        k4                                         INTEGER (0..1022),
        k5                                         INTEGER (0..511)
    }                                                                OPTIONAL,  -- additionalPath-SL-PRS-RTOA
    sl-PRS-AdditionalPathRSRPP-Result          INTEGER (0..126)      OPTIONAL,  -- additionalPath-SL-PRS-RSRPP
    ...

}

-- TAG-SL-TOA-PROVIDELOCATIONINFORMATION-STOP
-- ASN1STOP

	SL-TOA-ProvideLocationInformation field descriptions

	los-NLOS-Indicator
This field specifies the UE's best estimate of the LOS or NLOS of the UE measurements (including RSTD, RTOA, RSRP, RSRPP, AoA and UE Rx-Tx time difference).

	sl-TOA-AdditionalPathList
This field specifies the sidelink PRS measurements based on additional path of arrival.

	sl-POS-ARP-ID-Rx
This field indicates ARP ID of an ARP used for reception for per-ARP measurement reporting. The ARP ID is used to uniquely identify an ARP associated with a UE.

	sl-PRS-ResourceId
This field specifies the PRS resourde ID used for SL positioning measurements.

	sl-PRS-RSRP-Result
This field specifies the sidelink PRS reference signal received power (RSRP) measurement.

	sl-PRS-RSRPP-Result
This field specifies the SL-RSRPP measurement based on first path of arrival.

	sl-RTOA-Result
This field specifies the SL-RTOA measurement based on first path of arrival.

	sl-TimeStamp
This field specifies the time instance at which the SL RTOA and SL-PRS RSRP (if included) measurement is performed.
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Attachments:	

1. Overall Description:
RAN2 thanks RAN1 for the LS on the feedback of SLPP design in terms of Tx/Rx ARP information.
Regarding the problem raised by RAN1:
	RAN1 would like to point out that from RAN1 perspective, for location calculations for UE-based SL positioning, it should be possible that the Rx UE can be provided the information about association between Tx ARP-ID and already transmitted SL PRS. It is unclear whether current signaling design from RAN2 can support this scenario.


RAN2 would like to modify the association information of Tx ARP ID and transmitted SL-PRS resource(s) as assistance data carried in CommonSL-PRS-MethodsIEsProvideAssistanceData. In this sense, for location calculations for UE-based SL positioning, it is possible that the Rx UE can be provided the information about association between Tx ARP-ID and already transmitted SL PRS via the SLPP Request/Provide Assistance Data procedure.
Regarding the requirement to support Rx UE reports multiple instances of ARP ID association with transmitted SL-PRS resource(s) from RAN1:
	RAN1 would like to support the scenario that the SL-PRS Rx UE reports measurements for multiple Rx ARP-IDs for the same resource or different resource(s) from the same Tx UE in a single measurement report.


RAN2 would adjust the signaling structure to support such scenario accordingly.
2. Actions:
To RAN1
ACTION: 	RAN2 kindly asks RAN1 to take the above information into consideration.

3. Date of Next TSG-RAN2 Meetings:
TSG RAN2 Meeting #127	19 - 23 August 2024		Maastricht, NL
TSG RAN2 Meeting #127bis	14 - 18 October 2024	China
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