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1. Introduction
In this contribution, we would like to make discussion on the two problems we found in the current SLPP spec. The first one is missing reporting multiple Rx-Tx measurement for the sidelink positioning in the SLPP ProvideLocationInformation message. The second one is to extend the elevation result value range to embrace both of upwards and downwards angle.
2. Discussion
2.1 reporting multiple Rx-Tx measurement for the sidelink positioning
In RAN1#114, agreements on Rx-Tx measurements and reporting for SL positioning have been made as follows: 
Agreement
Confirm the following working assumption with update:
3. Working assumption:
Support to indicate to UE(s) with higher layer signalling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and different SL PRS receptions (resp. transmission) for the same pair of UE(s).
· Note: reporting a single Rx-Tx measurement is also supported
· Note: The indicated Rx-Tx time difference measurement is based on actual Tx time
Agreement:
For the indicated number N of different SL PRS receptions (resp. transmissions) associated with the same SL PRS transmission (resp. reception), the value range of N is {2, 3, 4}.
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A related reasonable implementation is illustrated as follows:


Figure 1: the possibility of incurring multiple Rx-Tx measurement for the sidelink positioning
From the figure 1, it is easily found that the device B needs to report multiple Rx-Tx measurement associated with different pairs of SL-PRS reception.

However, according to the current TS 38.355, in each SL-RTT measurement report, only 1 piece of Rx-Tx measurement is supported for each SL-PRS transmitter Tx UE, as indicated as follows:
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..maxNrOfSLTxUEs)) OF SL-RTT-MeasElement,
    ...
}


SL-RTT-MeasElement ::= SEQUENCE {
    applicationLayerID                    OCTET STRING,
    los-NLOS-Indicator                    LOS-NLOS-Indicator        OPTIONAL,  -- sl-losNlosIndicator
    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-RxTxTimeDiffFirstPathResult    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-FirstPathRSRPP-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
    sl-PRS-ResourceId                          INTEGER (0..16)          OPTIONAL,  -- sl-PRS-ResourceId
    sl-POS-ARP-ID-Rx                           INTEGER (1..4)           OPTIONAL,  -- sl-pos-arpID-Rx
    sl-TimeStamp                               SL-TimeStamp             OPTIONAL,  -- sl-Timestamp
    sl-TimingQuality                           SL-TimingQuality         OPTIONAL,  -- sl-TimingQuality
    tx-TimeInfo                                SL-TimeStamp             OPTIONAL,  -- tx-Time-Info
    ...
}

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

Someone may argue that a UE could send multiple of RTT measurement result reports consecutively towards the network to fulfill the purpose of sending multiple Tx-Rx results associated with one peer UE. But such implementation will cause additional signaling overhead. Rather, it is more straightforward to include multiple of RTT measurement results in one SLPP SL-RTT-ProvideLocationInformation IE in one SLPP ProvideLocationInformation msg.

[bookmark: _Hlk156812271]Proposal 1: RAN2 to agree to include more than one Tx-Rx measurement result associated with one peer UE in the SLPP SL-RTT-ProvideLocationInformation IE.

A possible enhancement to embrace multiple Rx-Tx measurement results in one report is provided in the following TP:


Text Proposal for the SLPP spec
[bookmark: _Toc144117020][bookmark: _Toc146746953][bookmark: _Toc149599488][bookmark: _Toc156326405]–	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..maxNrOfSLTxUEs)) OF SL-RTT-MeasElementList,
    ...
}

SL-RTT-MeasElementList:: = Sequence (size(1…4)) OF SL-RTT-MeasElement
SL-RTT-MeasElement ::= SEQUENCE {
    applicationLayerID                    OCTET STRING,
    los-NLOS-Indicator                    LOS-NLOS-Indicator        OPTIONAL,  -- sl-losNlosIndicator
    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-RxTxTimeDiffFirstPathResult    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-FirstPathRSRPP-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
    sl-PRS-ResourceId                          INTEGER (0..16)          OPTIONAL,  -- sl-PRS-ResourceId
    sl-POS-ARP-ID-Rx                           INTEGER (1..4)           OPTIONAL,  -- sl-pos-arpID-Rx
    sl-TimeStamp                               SL-TimeStamp             OPTIONAL,  -- sl-Timestamp
    sl-TimingQuality                           SL-TimingQuality         OPTIONAL,  -- sl-TimingQuality
    tx-TimeInfo                                SL-TimeStamp             OPTIONAL,  -- tx-Time-Info
    ...
}

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


1.2 Elevation angle in the SLPP 
This section is related to the RIL [OPPO006] for the email discussion on the R2-240xxxx_[POST124][POS] [TS 38.355] Open Issue list. In [1], the section 5.10 Range and Direction is newly introduced in R18 to define the ranging result from the SA point of view. Specifically, the elevation is defined as an angle providing a direction to point B from point A in a vertical plane through the points A and B and as measured upwards or downwards from a horizontal plane through point A, as illustrated in the following figure. It is clear that to cover both of upwards and downwards direction, the elevation angle should be in range from -90 to 90 degree (0 to 90 corresponds to upwards direction and -90 to 0 corresponds to downwards direction).


Figure 2: an exampling elevation angle between point A and point B 
However, in the current TS 38.355 spec, elevation result is defined in the range of 0 to 89, which is not sufficient to cover both upwards and downwards. 
In the email discussion, the rapporteur suggests to reuse the definition in the LPP spec: for a Global Coordinate System (GCS), the elevation angle is measured relative to zenith and positive to the horizontal direction (elevation 0 deg. points to zenith, 90 deg to the horizon); for a Local Coordinate System (LCS), the elevation angle is measured relative to the z-axis of the LCS (elevation 0 deg. points to the z-axis, 90 deg to the x-y plane). From our point of view, either the TS 23.032 method or the LPP spec method is OK, but a field description is needed to indicate which method is adopted in the SLPP spec.
Observation 1: in the current TS 38.355 spec, elevation result is defined in the range of 0 to 89, which is not sufficient to cover both upwards and downwards. 
Proposal 2: RAN2 to discuss to extend the value range of evaluation result to embrace the downwards direction also. 
Proposal 3: RAN2 to discuss whether the definition of elevation angle from the TS 23.032 or the TS 38.355 is adopted, and correspondingly capture a field description in the SLPP spec to clarify the definition of the elevation angle.

Conclusion 
In the contribution, following observation and proposals have been made:
Proposal 1: RAN2 to agree to include more than one Tx-Rx measurement result associated with one peer UE in the SLPP SL-RTT-ProvideLocationInformation IE.
Observation 1: in the current TS 38.355 spec, elevation result is defined in the range of 0 to 89, which is not sufficient to cover both upwards and downwards. 
Proposal 2: RAN2 to discuss to extend the value range of evaluation result to embrace the downwards direction also. 
[bookmark: _GoBack]Proposal 3: RAN2 to discuss whether the definition of elevation angle from the TS 23.032 or the TS 38.355 is adopted, and correspondingly capture a field description in the SLPP spec to clarify the definition of the elevation angle.


Reference:
[1] 3GPP TS 23.032 V18.0.0, Universal Geographical Area Description (GAD), Technical Specification Group Services and System Aspects, 2023-06
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