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1. Introduction
This contribution provides discussion and proposals for some main issues of SL positioning based on the first Rel-18 version of TS38.355[1] and open issue list[2] provided by Rapporteur.
2. Discussion
Issue 1: Anchor UEs provide sync information to server
Current 38.355 has the following signaling to allow provision of anchor UE’s RTD info, similar like the NR-RTD-Info in 37.355:
	–	SL-RTD-Info
The IE SL-RTD-Info provides time synchronization information of anchor UEs between a UE and LMF or another UE.
-- ASN1START
-- TAG-SL-RTD-INFO-START
 
SL-RTD-Info ::= SEQUENCE {
    referenceRTD-Info    ReferenceRTD-Info,
    rtd-InfoList         RTD-InfoList
}
 
ReferenceRTD-Info ::= SEQUENCE {
    syncSourceType        ENUMERATED { gnss, gNB-eNB, ue},
    applicationLayerID    OCTET STRING              OPTIONAL,
    nrCell-Identify       SEQUENCE {
        nr-PhysCellID             NR-PhysCellID,
        nr-ARFCN                  ARFCN-ValueNR,
        nr-CellGlobalID           NCGI                 OPTIONAL
    }                                                                       OPTIONAL
}
 
RTD-InfoList ::= SEQUENCE (SIZE (1.. maxNrOfSLTxUEs)) OF RTD-InfoListPerTxUE
 
RTD-InfoListPerTxUE ::= SEQUENCE {
    applicationLayerID      OCTET STRING,
    rtdBetweenAnchorUEs     CHOICE {
        subframeOffset          INTEGER (0..1966079),
        sl-OffsetDFN            INTEGER (0..1000)
    },
    rtd-Quality                 SL-TimingQuality
}
-- TAG-SL-RTD-INFO-STOP
-- ASN1STOP


Although the ProvideAssistanceData message is bi-directional, anchor UE itself does not know the time difference(RTD) between itself and other anchor UEs, so anchor UE can not send the RTD information to server. RTD information is only generated/calculated at server side and provided to other UEs.
In order to provide RTD info to UE, the anchor UE should firstly provide its initialisation time and anchor UE’s sync type in advance to the server, similar like SFN Initialisation Time in TRP Information in 38.455. However in current SL-RTD-Info, sync type and RTD are always coupled. So currently there is no such signaling to let anchor UE to only provide anchor UE’s initialisation time and anchor UE’s sync type to server. 
Q005 also mentioned the issue that, if RTD is requested by a UE1 from another UE2 (rather than a server), the UE2 can not get the list of RTDs, and the UE2 also does not know the reference UE info to make the RTD. So at this case UE2 can only provide UE2’s initialisation time and anchor UE2’s sync type to UE1.
To solve the problem, we suggest to add such signaling in 38.355. there may be two ways: one is to introduce a new IE parallel to current SL-RTD-Info, to only contain anchor UE’s ID, anchor UE’s initialisation time and anchor UE’s sync type; the other is to introduce a new IE inside current SL-RTD-Info and parallel to rtd-InfoList, to only contain anchor UE’s ID, anchor UE’s initialisation time and anchor UE’s sync type.
Proposal 1: RAN2 to discuss adding a new IE in 38.355, direction is from anchor UE to server or another UE, providing anchor UE’s ID, anchor UE’s initialisation time and anchor UE’s sync type.
· introduce a new IE parallel to current SL-RTD-Info
· introduce a new IE inside current SL-RTD-Info and parallel to rtd-InfoList
Another issue is Rapp005, the current SL-RTD-Info structure is:
· Reference UE ID
· Reference UE sync type
· RTD info list- RTD info per UE
· other UE ID
· Time difference value with reference UE
It means server can only provide UE with a RTD list, the list contains multiple involved UEs with a same synchronization type. However, UEs with same or different synchronization type can be grouped to perform SL positioning SL-TDOA/SL-AOA method, there is no restriction in this aspect. So the RTD between UEs that have different synchronization type should also be provided by server. We propose to add other UE sync type in the RTD-InfoListPerTxUE.
· Reference UE ID
· Reference UE sync type
· RTD info list- RTD info per UE
· other UE ID
· Time difference value with reference UE
· Other UE sync type (should be added)
Proposal 2: Add other UE’s sync type in the RTD-InfoListPerTxUE in SL-RTD-Info.
Issue 2: Necessity of providing ApplicationLayerID in provideCapabilities message
Each method-ProvideCapabilities contains a UE ID (ApplicationLayerID) that transmits the method-ProvideCapabilities message, for example in SL-AoA-ProvideCapabilities:
	–	SL-AoA-ProvideCapabilities
The IE SL-AOA-ProvideCapabilities is used to indicate the support of SL-AOA and to provide SL-AOA positioning capabilities.
-- ASN1START
-- TAG-SL-AOA-PROVIDECAPABILITIES-START
 
SL-AoA-ProvideCapabilities ::= SEQUENCE {
    applicationLayerID              OCTET STRING,
    positioningModes                PositioningModes,
    tenMsUnitResponseTime           PositioningModes    OPTIONAL,
    periodicalReporting             PositioningModes    OPTIONAL,
    ...
}
-- TAG-SL-AOA-PROVIDECAPABILITIES-STOP
-- ASN1STOP


Discussion is related with H016, Z004 and A006.
Current SLPP provide capability message does not contain any ‘list of Tx/Rx UE’ structure, i.e., each SLPP Provide capability message includes capability of one UE who is sending the Provide capability message. Since SLPP message is unicast message, transmitting UE and receiving UE should both know each other’s identity(e.g., ApplicationLayerID) during the unicast link set up procedure. So we think there is no need to include ApplicationLayerID in the ProvideCapabilities message.
ApplicationLayerID is also included in CommonSL-PRS-MethodsIEsRequestAssistanceData. For similar reason, we suggest to delete it.
Regarding to Ericsson’s comment for Z004:
	[Ericsson: ]But it is also possible that target UE collects the capabilities of anchor UEs and provides to LMF as per SA2 flow in that case the UE ID is needed. UE ID as such would be encapsulated in the capability message.


We think if this is the case, then target UE should send supplementary service message to LMF instead of embedding all the other UE’s capabilities inside one SLPP message. The supplementary service message may contain multiple anchor UE’s SLPP messages as container separately, each SLPP container is associated with a UE ID which should be outside the SLPP message, not encapsulated in the SLPP message.
Proposal 3: Delete ApplicationLayerID in the Method-ProvideCapabilities and CommonSL-PRS-MethodsIEsRequestAssistanceData message.

[bookmark: _Hlk141345066]Issue 3: Necessity of providing multiple Tx UE’s location information in one SL-TOA-ProvideLocationInformation message
In first Rel-18 version of TS38.355, the measurement report of SL-TOA contain multiple UE’s location measurements in a same SL-TOA-ProvideLocationInformation message:
	[bookmark: _Toc149599506]–	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                         SEQUENCE (SIZE(1..maxNrOfSLTxUEs)) OF SL-TOA-MeasElement,
    ...
}
SL-TOA-MeasElement ::= SEQUENCE {
    applicationLayerID                    OCTET STRING,
    los-NLOS-Indicator                    LOS-NLOS-Indicator        OPTIONAL,  -- sl-losNlosIndicator
    sl-RTOA-FirstPathResult               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-FirstPathRSRPP-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 is target UE sends SL-PRS and multiple anchor UEs receive SL-PRS. Each session has only one target UE(Tx UE). The measurement is provided by each of the anchor UE, i.e., each anchor UE sends SLPP message SL-TOA-ProvideLocationInformation to UE1, then UE1 may send all the anchor UE’s measurements to LMF or server UE. At this step, UE1 should use a supplementary RSPP Location Information transfer message to make the delivery, rather than embedding all the anchor UE’s measurement in a same SLPP message. The latter is called “forwarding at SLPP level” however we agreed not to specify forwarding in SLPP spec.
In summary, for SL-TOA, one ProvideLocationInformation should only contain one UE’s measurements. Therefore we suggest to delete the structure of embedding multiple UE’s measurements in one SL-TOA-ProvideLocationInformation in current 38.355 spec.
Proposal 4: Delete the structure of embedding multiple UE’s measurements in one SL-TOA-ProvideLocationInformation in current 38.355 spec.
Issue 4: DS-RTT measurement report structure
This is related to Q004. currently UE can be requested to perform double-sided-RTT measurement by the following request message:
	[bookmark: _Toc144117019][bookmark: _Toc149599487][bookmark: _Toc156326404][bookmark: _Toc146746952]–	SL-RTT-RequestLocationInformation
-- ASN1START
-- TAG-SL-RTT-REQUESTLOCATIONINFORMATION-START

SL-RTT-RequestLocationInformation ::= SEQUENCE {
<omitted>
    multipleSL-PRS-RxTxTimeDiffRequest    SEQUENCE {
        diffSL-PRS-Receptions                 ENUMERATED { n2, n3, n4 }    OPTIONAL,
        diffSL-PRS-Transmissions              ENUMERATED { n2, n3, n4 }    OPTIONAL
    }                                                                  OPTIONAL,
<omitted>
}


However, current measurement report contains multiple UE’s measurement elements, each measurement element only contains one Rx Tx time difference measurement for single sided RTT. However for double sided RTT, each measurement element should contain 2, 3 or 4 Rx Tx time difference measurements, according to the request. So we think the measurement report structure should be enhanced to allow UE to report measurements based on both single sided RTT(1 Rx Tx time difference measurement per UE pair) and double sided RTT(2,3, or 4 Rx Tx time difference measurements per UE pair). So we suggest to change the report structure as following TP:
	[bookmark: _Toc144117020][bookmark: _Toc146746953][bookmark: _Toc156326405][bookmark: _Toc149599488]–	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-MeasElementperUE,
    ...
}
SL-RTT-MeasElementperUE ::= SEQUENCE {
applicationLayerID                    OCTET STRING,
SL-RTT-MeasElementlist  ::= SEQUENCE (SIZE(1..4)) OF SL-RTT-MeasElement
}
SL-RTT-MeasElement ::= 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-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
    ...
}


Proposal 5: RAN2 to adopt the above TP on the change of SL-RTT measurement report structure, in order to support both SS-RTT and DS-RTT.
Issue 5: Clarification of ApplicationLayerID in ProvideAssistanceData message
This issue is related to V003 and Q001.
The UE that receives the SL-PRS-AssistanceData knows it is a SL-PRS Tx UE or Rx UE. For example, if it is SL-TDOA, target UE should be Rx UE and anchor UEs should be Tx UE. So a UE that receives the SL-PRS-AssistanceData knows the AD is used for its SL-PRS transmission or its SL-PRS reception. In different signaling directions:
· if the SL-PRS-AssistanceData message is sent from SL-PRS Tx UE to server, application layer ID should be the Tx UE’s identity;
· if the SL-PRS-AssistanceData message is sent from server to SL-PRS Tx UE, application layer ID should be the Tx UE’s identity; 
· if the SL-PRS-AssistanceData message is sent from server to SL-PRS Rx UE, application layer ID should be a list of the Tx UE’s identities;
It can be seen that for all the signaling directions, application layer ID used for sequence ID in SL-PRS-AssistanceData message should only be SL-PRS Tx UE’s identity. Note that the application layer ID in SL-PRS-AssistanceData and in SL-PositionCalculationAssistance have different meaning (i.e., application layer ID in SL-PositionCalculationAssistance is the anchor UE’s identity), so we suggest to change name to differ them. The following TP is provided for clarification: 
	[bookmark: _Toc152344585][bookmark: _Toc149599468]38.355, section 6.6
–	CommonSL-PRS-MethodsIEsProvideAssistanceData
-- ASN1START
-- TAG-COMMONSL-PRS-METHODSIESPROVIDEASSISTANCEDDATA-START
CommonSL-PRS-MethodsIEsProvideAssistanceData ::= SEQUENCE {
    sl-PRS-AssistanceDataInfo                        SEQUENCE (SIZE (1..maxNrOfSLTxUEs)) OF SL-PRS-AssistanceData                OPTIONAL,
    sl-PositionCalculationAssistanceInfo             SEQUENCE (SIZE (1..maxNrOfSLTxUEs)) OF SL-PositionCalculationAssistance     OPTIONAL,
    ...
}
SL-PRS-AssistanceData ::= SEQUENCE {
    TxUEAapplicationLayerID        OCTET STRING,
    sl-PRS-SequenceID         INTEGER(0..4095)    OPTIONAL,  -- SL PRS sequence generation, from server to Tx UE
    sl-POS-ARP-ID-Tx          INTEGER (1..4)      OPTIONAL,  -- sl-pos-arpID-Tx
    sl-PRS-ResourceId         INTEGER (0..16)     OPTIONAL,  -- sl-PRS-ResourceId
    tx-TimeStamp              SL-TimeStamp        OPTIONAL,  -- Tx TimeStamp
    ...
}
SL-PositionCalculationAssistance ::= SEQUENCE {
    anchorUE-LocationInformation         LocationCoordinates           OPTIONAL, 
    AnchorUEAapplicationLayerID                   OCTET STRING,
    sl-ARP-LocationInfoPerTxUE           SL-ARP-LocationInfoPerTxUE    OPTIONAL,  -- sl-ARP-LocationInfo
    ...
}

	TxUEApplicationLayerID
This field provides an application layer ID as defined in TS 23.287 [9] which is used to identify a SL-PRS Tx UE.

	AnchorUEApplicationLayerID
This field provides an application layer ID as defined in TS 23.287 [9] which is used to identify an anchor UE.





[bookmark: _GoBack]Proposal 6: Clarify the application layer ID is the SL-PRS Tx UE’s identity in SL-PRS-AssistanceData message, and clarify the application layer ID is the anchor UE’s identity in SL-PositionCalculationAssistance message. Adopt the above TP.
3.  Conclusion
In this contribution, we propose the following observation and proposals:
Proposal 1: RAN2 to discuss adding a new IE in 38.355, direction is from anchor UE to server or another UE, providing anchor UE’s ID, anchor UE’s initialisation time and anchor UE’s sync type.
· introduce a new IE parallel to current SL-RTD-Info
· introduce a new IE inside current SL-RTD-Info and parallel to rtd-InfoList
Proposal 2: Add other UE’s sync type in the RTD-InfoListPerTxUE in SL-RTD-Info.
Proposal 3: Delete ApplicationLayerID in the Method-ProvideCapabilities and CommonSL-PRS-MethodsIEsRequestAssistanceData message.
Proposal 4: Delete the structure of embedding multiple UE’s measurements in one SL-TOA-ProvideLocationInformation in current 38.355 spec.
Proposal 5: RAN2 to adopt the above TP on the change of SL-RTT measurement report structure, in order to support both SS-RTT and DS-RTT.
Proposal 6: Clarify the application layer ID is the SL-PRS Tx UE’s identity in SL-PRS-AssistanceData message, and clarify the application layer ID is the anchor UE’s identity in SL-PositionCalculationAssistance message. Adopt the above TP.
4.  Reference
[1] 3GPP TS 38.355 i00: "Sidelink Positioning Protocol (SLPP); Protocol specification (Release 18)", 2024-01
[2] R2-240xxxx_[POST124][POS] [TS 38.355] Open Issue list_P2-v01_Rapp, 2024-02



