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1. Introduction
This contribution provides discussion and proposals for some remaining corrections of SL positioning in SLPP spec.
2. Discussion
[bookmark: _GoBack]Issue 1: multiple Rx ARP ID in measurement report
R1-2403622[1] has given the following RAN1 agreement:
	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. 


There can be two ways to achieve this measurement report:
· Introduce additional measurement structure in SL-AoA-ProvideLocationInformation, SL-RTT-ProvideLocationInformation, SL-TDOA-ProvideLocationInformation and SL-TOA-ProvideLocationInformation. The intention is to adopt similar design of Uu measurement, i.e., for each Rx UE/Tx UE pair, one main measurement + up to 4*4-1 additional measurement for different Rx ARP IDs for the same or different resources from the same Tx UE. A Rx UE can measure up to 4 different SL-PRS, and each SL-PRS can be measured using up to 4 Rx ARP IDs.
· Introduce 16*4*4 measurements per Rx UE, where 16 is the maximum number of measured Tx UE, 4 is the maximum number of measured different SL-PRS, 4 is the maximum number of measured Rx ARP ID per SL-PRS.
Also the spec should complete the corresponding measurement request for such measurement report. We suggest to introduce request for measuring one SL-PRS resource using multiple Rx ARP IDs, similar like measureSameDL-PRS-ResourceWithDifferentRxTEGs-r17 in 37.355. Example TP based on latest SLPP endorsed CR R2-2403817[2] for SL-TDOA is given as below:
	[bookmark: _Toc146746961][bookmark: _Toc149599496][bookmark: _Toc163047175][bookmark: _Toc144117028]–	SL-TDOA-RequestLocationInformation
-- ASN1START
-- TAG-SL-TDOA-REQUESTLOCATIONINFORMATION-START

SL-TDOA-RequestLocationInformation ::= SEQUENCE {
    sl-ARP-InfoRequest                     ENUMERATED { true }    OPTIONAL,
    sl-LOS-NLOS-IndicatorRequest           ENUMERATED { true }    OPTIONAL,
    sl-PRS-RSRP-Request                    ENUMERATED { true }    OPTIONAL,
    sl-RSRPP-Request                       ENUMERATED { true }    OPTIONAL,
    sl-AdditionalPathsRequest              ENUMERATED { true }    OPTIONAL,
    measureSameSL-PRS-ResourceWithDifferentRxARPs
												ENUMERATED { n0, n2, n3, n4, ... }
OPTIONAL,
...
}
-- TAG-SL-TDOA-REQUESTLOCATIONINFORMATION-STOP
-- ASN1STOP

	SL-TDOA-RequestLocationInformation field descriptions

	sl-ARP-InfoRequest
This field, if present, indicates that the UE is requested to provide sl-POS-ARP-ID-Rx.

	sl-LOS-NLOS-IndicatorRequest
This field, if present, indicates that the UE is requested to provide the estimated LOS-NLOS-Indicator.

	sl-PRS-RSRP-Request
This field, if present, indicates that the UE is requested to provide sl-PRS-RSRP-Result.

	sl-RSRPP-Request
This field, if present, indicates that the UE is requested to provide sl-RSRPP.

	sl-AdditionalPathsRequest
This field, if present, indicates that the UE is requested to provide sl-TDOA-AdditionalPathList.

	measureSameSL-PRS-ResourceWithDifferentRxARPs
This field, if present, indicates that the UE is requested to measure the same SL-PRS Resource with N different UE Rx ARPs. Enumerated value 'n0' indicates that the number N of different UE Rx ARPs to measure the same SL-PRS Resource can be determined by the UE, value 'n2' indicates that the UE is requested to measure the same SL-PRS Resource with 2 different UE Rx ARPs, value 'n3' indicates that the target device is requested to measure the same SL-PRS Resource with 3 different UE Rx ARPs, and so on.
If this field is present, the field sl-ARP-InfoRequest should also be present.






Proposal 1: Introduce a request for measuring one SL-PRS resource using multiple Rx ARP IDs. Adopt the corresponding TP.
Issue 2: Tx UE and ARP association
R1-2403622 also has the following question regarding the Tx UE and ARP association:
	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. 


Currently the Tx UE and ARP association is given in CommonSL-PRS-MethodsIEsProvideLocationInformation. This IE can be sent from Tx UE to server (RAN2 has agreed the association can be sent without any actual measurements), but cannot be sent from server to Rx UE. So we think the association should be better carried in CommonSL-PRS-MethodsIEsProvideAssistanceData.
Then, the association currently in CommonSL-PRS-MethodsIEsProvideLocationInformation should be deleted.
Proposal 2: The association between Tx UE and Tx ARP ID should be deleted from CommonSL-PRS-MethodsIEsProvideLocationInformation, and should be carried in CommonSL-PRS-MethodsIEsProvideAssistanceData.
Issue 3: SL-ToA measurement report
Current SL-ToA measurement report does not have measurement list since the SL-ToA measurement is generated and reported by each anchor UE individually. However there still exist following issues:
· Having a two layer structure, which is redundant; (yellow highlight)
· Having application layer ID; (green highlight)
	[bookmark: _Toc149599506][bookmark: _Toc163047185]–	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,
    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
    sl-TimingQuality                           SL-TimingQuality      OPTIONAL,  -- sl-TimingQuality
    ...
}
-- TAG-SL-TOA-PROVIDELOCATIONINFORMATION-STOP
-- ASN1STOP




So we suggest to change as following TP:
	–	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,
    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
    sl-TimingQuality                           SL-TimingQuality      OPTIONAL,  -- sl-TimingQuality
    ...
}
-- TAG-SL-TOA-PROVIDELOCATIONINFORMATION-STOP
-- ASN1STOP



Proposal 3: Delete the two-level structure and the applicationLayerID in SL-TOA-SignalMeasurementInformation. Adopt the corresponding TP.
Issue 4: SL-PRS triggering in SLPP
In last RAN2 meeting, there is a remaining issue that whether SL-PRS transmission can be triggered by SLPP layer. According to RAN1’s agreement:
	RAN1#112 Agreement
In Scheme 2, with regards to the triggering of SL-PRS, support one or both of the following options: 
· Option 1: Support SL-PRS transmission triggering at the physical layer by the UE’s own higher layers.
· Note: this also includes higher layer triggering from another UE
· Option 2: Support UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A. 
· FFS: Whether lower-layer signaling is SCI or SL MAC-CE

RAN1#112-bis-e Agreement
In Scheme 2, with regards to the triggering of SL-PRS,
· Support SL-PRS transmission triggering at the physical layer by the UE’s own higher layers
· Working assumption: Support UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A. 
· Up to UE-B’s own higher layers to transmit SL-PRS in response to the lower layer request from UE-A
· FFS: Lower layer signaling corresponds to SCI, MAC-CE, or SL-PRS



We think the agreement means UE’s own higher has SL-PRS service (e.g., the UE is target UE and the method is SL-ToA), then the UE needs to transmit SL-PRS in PHY layer, which is the meaning of ‘SL-PRS transmission triggering at the physical layer by the UE’s own higher layers’; another way is that the UE’s own higher layer does not have SL-PRS service, then the UE needs to receive other UE’s SCI containing triggering request to transmit SL-PRS. That is to say, when the UE has SL-PRS service in higher layer, the SLPP sl-PRS-TxInfo can be used to trigger the SL-PRS transmission, so there is no need to have another explicit SL-PRS start time indication in SLPP.
A UE should know whether it has SL-PRS service or not. When the UE receives SL-PRS Tx info in SLPP, if the UE has SL-PRS service, UE directly transmits SL-PRS; when the UE does not have SL-PRS service, UE stores the information and waits for a SCI trigger.
Proposal 4: Do NOT include explicit indication in SLPP to indicate SL-PRS start time.

Issue 5: Analysis on LS R4-2406386
An LS R4-2406386 [3] from RAN4 is sent to RAN2 with the following:
	[bookmark: _Hlk160079626]RAN4 has been discussing RRM requirements for SL PRS-RSRP and SL PRS-RSRPP measurements for SL positioning and observed that it is not fully clear in TS 38.355 whether or not SL PRS-RSRP and SL PRS-RSRPP can be reported standalone without any other SL positioning measurements (e.g., without SL AzimuthAoA, SL ZenithAoA, SL RSTD, SL Rx-Tx, or SL RTOA).
RAN4 also observed that according to TS 38.355 in the current SL-AoA-RequestLocationInformation signalling, all measurements including SL AzimuthAoA, SL ZenithAoA, SL PRS-RSRP, and SL PRS-RSRPP are based on server’s request and can be reported as a single measurement or any combination of them. So, RAN4 would like to understand whether it is possible to request and/or report only SL PRS-RSRP and/or SL PRS-RSRPP measurement (without SL AzimuthAoA or SL ZenithAoA measurement) for SL-AoA positioning.
RAN4 respectfully asks RAN1 to clarify: 
· whether it is possible to request and/or report only SL PRS-RSRP or SL PRS-RSRPP for Rel-18 NR SL positioning in general.
RAN4 respectfully asks RAN2 to clarify:
· whether SL PRS-RSRP or SL PRS-RSRPP can be requested and/or reported standalone specifically for SL-AoA positioning.


The SL PRS RSRP and SL PRS-RSRPP can be only optionally requested/reported for SL-AoA, SL-RTT, SL-TDOA or SL-TOA as described in 38.305. There is no standalone SL PRS RSRP or SL PRS-RSRPP reporting even for SL-AoA method.
	TS38.305-i10
4.3.16.2	Sidelink Angle-of-Arrival (SL-AoA)
The SL-AoA positioning method makes use of SL angle of arrival measurements (and optionally SL-PRS-RSRP and/or SL-PRS-RSRPP) of sidelink signals received at the target UE from one or more peer UEs (e.g., anchor UEs) or SL angle of arrival measurements (and optionally SL-PRS-RSRP and/or SL-PRS-RSRPP) performed at one or more peer UEs (e.g., anchor UE) of sidelink signals transmitted by a target UE. The SL angle of arrival measurements performed by a UE of sidelink signals transmitted by a peer UE determines the azimuth and vertical angle (i.e., the direction) between the pair of UEs relative to a reference direction (e.g., geographical North). Direction measurements between a target UE and multiple peer UEs can be used to determine the location of the target UE relative to the locations of the peer UEs (e.g., anchor UEs).


Based on the above analysis, it is not supported to request and/or report only SL PRS-RSRP or SL PRS-RSRPP for Rel-18 NR SL positioning.
[bookmark: _Ref4415]Proposal 5: Send LS to RAN4 that SL PRS-RSRP or SL PRS-RSRPP cannot be requested/reported standalone for SL-AoA method.
3.  Conclusion
In this contribution, we propose the following observation and proposals:
Proposal 1: Introduce a request for measuring one SL-PRS resource using multiple Rx ARP IDs. Adopt the corresponding TP.
Proposal 2: The association between Tx UE and Tx ARP ID should be deleted from CommonSL-PRS-MethodsIEsProvideLocationInformation, and should be carried in CommonSL-PRS-MethodsIEsProvideAssistanceData.
Proposal 3: Delete the two-level structure and the applicationLayerID in SL-TOA-SignalMeasurementInformation. Adopt the corresponding TP.\
Proposal 4: Do NOT include explicit indication in SLPP to indicate SL-PRS start time.
Proposal 5: Send LS to RAN4 that SL PRS-RSRP or SL PRS-RSRPP cannot be requested/reported standalone for SL-AoA method.
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