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1. Introduction
This contribution provides discussion and proposals for some main issues of SL positioning based on the TS38.355-i10[1].
2. Discussion
Issue 1: optional field of SL-RTD-Info
Regarding SL-RTD-Info, latest 38.214-i20[2] has specified the following:
	TS28.214-i20
[bookmark: _Toc162185031][bookmark: _Toc130409878]8.4.4	SL PRS reception procedure
The UE may report synchronization source type via syncSourceType and/or relative time difference with the associated quality metric, via sl-RTD-Info. If reported syncSourceType is gNB-eNB, the UE may report cell identity information. For UE-based positioning, the UE may be provided with synchronization source type of a UE and/or the relative time difference with the associated quality metric, via syncSourceType and sl-RTD-Info, respectively. For the SL RSTD measurement, the UE may report a reference UE information.


In current 38.355, the corresponding IE is defined as following:
	[bookmark: _Toc149599447][bookmark: _Toc152344415]–	SL-RTD-Info
The IE SL-RTD-Info provides time synchronization information of SL Anchor UEs.
-- ASN1START
-- TAG-SL-RTD-INFO-START
SL-RTD-Info ::= SEQUENCE ( SIZE (1.. maxNrOfUEs)) OF RTD-InfoListPerAnchorUE
RTD-InfoListPerAnchorUE ::= SEQUENCE {
    applicationLayerID      OCTET STRING,
    referenceRTD-Info    ReferenceRTD-Info,
    rtd-BetweenAnchorUEs     CHOICE {
        subframeOffset          INTEGER (0..1966079),
        sl-OffsetDFN            INTEGER (0..1000)
    },
    rtd-Quality                 SL-TimingQuality,
    syncSourceType        ENUMERATED { gnss, gNB-eNB, ue}
}

ReferenceRTD-Info ::= SEQUENCE {
    syncSourceType        ENUMERATED { gnss, gNB-eNB, ue},
    applicationLayerID    OCTET STRING                       OPTIONAL,
    nrCell-Identify       SEQUENCE {
        nr-PhysCellID             NR-PhysCellID              OPTIONAL,
        nr-ARFCN                  ARFCN-ValueNR              OPTIONAL,
        nr-CellGlobalID           NCGI                       OPTIONAL
    }                                                        OPTIONAL
}
-- TAG-SL-RTD-INFO-STOP
-- ASN1STOP


Based on RAN1’s specification wording, the UE should be able to provide or receive either RTD info or syncSourceType. However the current 38.355 interpretation, rtd-BetweenAnchorUEs and syncSourceType are both mandatory field, which is to restrict UE to provide or receive both RTD info and syncSourceType. Since the function explanation originates from RAN1, 38.355 IE should align with RAN1 to add ‘optional’ to rtd-BetweenAnchorUEs and syncSourceType. Since rtd-BetweenAnchorUEs should be used together with referenceRTD-Info and rtd-Quality, these two fields should also be optional, too. That is to say, rtd-BetweenAnchorUEs, referenceRTD-Info and rtd-Quality should be present or absent together. The example TP is shown as follows:
	–	SL-RTD-Info
The IE SL-RTD-Info provides time synchronization information of SL Anchor UEs.
-- ASN1START
-- TAG-SL-RTD-INFO-START
SL-RTD-Info ::= SEQUENCE ( SIZE (1.. maxNrOfUEs)) OF RTD-InfoListPerAnchorUE
RTD-InfoListPerAnchorUE ::= SEQUENCE {
    applicationLayerID      OCTET STRING,
    referenceRTD-Info    ReferenceRTD-Info,   OPTIONAL,
    rtd-BetweenAnchorUEs     CHOICE {
        subframeOffset          INTEGER (0..1966079),
        sl-OffsetDFN            INTEGER (0..1000)
    },OPTIONAL,
    rtd-Quality                 SL-TimingQuality,  OPTIONAL, 
    syncSourceType        ENUMERATED { gnss, gNB-eNB, ue}, OPTIONAL
}
ReferenceRTD-Info ::= SEQUENCE {
    syncSourceType        ENUMERATED { gnss, gNB-eNB, ue},
    applicationLayerID    OCTET STRING                       OPTIONAL,
    nrCell-Identify       SEQUENCE {
        nr-PhysCellID             NR-PhysCellID              OPTIONAL,
        nr-ARFCN                  ARFCN-ValueNR              OPTIONAL,
        nr-CellGlobalID           NCGI                       OPTIONAL
    }                                                        OPTIONAL
}
-- TAG-SL-RTD-INFO-STOP
-- ASN1STOP



Proposal 1: To align with RAN1 specification wording, add ‘optional’ to rtd-BetweenAnchorUEs, referenceRTD-Info, rtd-Quality and syncSourceType in 38.355 SL-RTD-Info IE. Take the corresponding TP.
Issue 2: Sequence ID in CommonSL-PRS-MethodsIEsProvideAssistanceData message
38.355-i10 has the following description on sequence ID:
	[bookmark: _Toc149599468][bookmark: _Toc156326385]–	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-PRS-SequenceID
This field specifies the sequence ID used to initialize cinit value used in pseudo random generator for generation of SL PRS sequence for transmission on a given SL PRS Resource, as specified in TS 38.211 [6] for a UE identified by applicationLayerID. If an UE does not receive a sequence ID via this SLPP message, the sequence ID is based on the 12 LSB bits CRC of PSCCH associated with the SL PRS.





RAN1#114-bis has the following agreements for the sequence ID:
	Agreement
· The following working assumption is confirmed without the FFS bullet as below:
· For SL PRS sequence generation, the parameter [image: ] is defined as below:
· [image: ] is provided by higher layers to a Tx UE 
· Details on higher layers, including consideration of Tx UE’s own higher layer, are up to RAN2
· The higher layer parameter is provided to an Rx UE via SLPP.
· Otherwise (i.e., if not provided by higher layers), [image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS


That means, the sequence ID provision in ProvideAssistanceData should not only for the Tx UE (i.e., the UE who receives the SLPP signaling in order to transmit SL PRS), but can also be used for the Rx UE (i.e., the UE who receives the SLPP signaling in order to receive SL PRS). So we suggest to reflect this in the sl-PRS-SequenceID, the following TP is provided:
	–	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 or receiving SL-PRS
    anchorUE-LocationInformation  AnchorLocationCoordinates     OPTIONAL,
    arp-LocationInfo              ARP-LocationInfo              OPTIONAL,
    sl-PRS-TxInfo                 SL-PRS-TxInfo                 OPTIONAL,
    ...
}
	sl-PRS-SequenceID
This field specifies the sequence ID used to initialize cinit value used in pseudo random generator for generation of SL PRS sequence for transmission or reception on a given SL PRS Resource, as specified in TS 38.211 [6] for a UE identified by applicationLayerID. If an UE does not receive a sequence ID via this SLPP message, the sequence ID is based on the 12 LSB bits CRC of PSCCH associated with the SL PRS.






Proposal 2: The sequence ID provision in ProvideAssistanceData should not only for the SL-PRS Tx UE to transmit SL-PRS, but also be used for the SL-PRS Rx UE to receive SL-PRS. Take the corresponding TP.

Issue 3: Necessity of including ApplicationLayerID in provideCapabilities and RequestAssitanceData message
In current 38.355-i10, 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


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.
Furthermore In agreed CT1’s CR C1-241628[3] and C1-241629[4] for TS24.571, the supplementary RSPP message is specified as follows:
	5.2.1.x.2	Normal operation
In order to initate the network initiated RSPP supplementary information transport procedure, the LMF shall send a REGISTER message to the UE containing the DLRSPPTransport invoke component as defined in 3GPP TS 24.080 [5].
In the DLRSPPTransport invoke component included in the REGISTER or FACILITY message, the LMF shall include rangingSLPPList IE. In the rangingSLPPList, the LMF:
-	may include the embedded SLPP message as defined in 3GPP TS 38.355 [4a] for the receiving UE; and
-	shall include the embedded SLPP message(s) as defined in 3GPP TS 38.355 [4a] for the related SL reference UE(s) or the related located UE(s) with the associated application layer ID(s).
<omitted>
Only the following IEs defined in DLRSPPTransport operations in 3GPP TS 24.080 [5] are used for ranging and sidelink positioning:
-	rangingSLPPList
-	scheduledLocTime
-	ueBased
-	relatedUEInfo 
NOTE 1:	rangingSLPPList IE is added to DLRSPPTransport to allow for passing multiple SLPP messages for the UE connecting with the LMF and/or the other related UE. Its ASN.1 description is given in 3GPP TS 24.080 [5].


Further in 24.080-i30[5], the the supplementary RSPP message signaling structure is defined as follows:
	4.2.2.41	lcs-DLRSPPTransport  (Network --> MS)
This operation is invoked by the network to transfer RSPP supplementary information to a mobile, as specified in clause 5.2.1.x of 3GPP TS 24.571 [19].
4.2.2.42	lcs-ULRSPPTransport (MS -->Network)
This operation is invoked by a mobile to transfer RSPP supplementary information to the network, as specified in clause 5.2.2.x of 3GPP TS 24.571 [19].

LCS-DLRSPPTransportArg	::= SEQUENCE {	
	rangingSLPPList	[0]	RangingSLPPList	OPTIONAL,
	scheduledLocTime	[1] DateTime	OPTIONAL,
	ueBased	[2] UEBased	OPTIONAL,
	relatedUEInfo	[3] RelatedUEInfo	OPTIONAL,
	...}
LCS-DLRSPPTransportRes::= SEQUENCE {
	}
LCS-ULRSPPTransportArg	::= SEQUENCE {	
	rangingSLPPList	[0]	RangingSLPPList	OPTIONAL,
	...}
LCS-ULRSPPTransportRes::= SEQUENCE {
	}

[bookmark: _Hlk158994011]RangingSLPPList	::= SEQUENCE (SIZE (1..maxNumLPPMsg)) OF RangingSLPPInfo
RangingSLPPInfo ::= SEQUENCE {
	sLPPMsg	[0]	SlPosProtocolPDU,
	relatedUE	[1]	OCTET STRING	OPTIONAL }
SlPosProtocolPDU::= OCTET STRING
-- SlPosProtocol contains a SLPP message defined in 3GPP TS 38.355.



That means, the supplementary RSPP message can include a relatedUEInfo and a rangingSLPPList, each rangingSLPPList can include one or more SLPP message (SLPP container) and a related UE. so the forwarding functionality is achieved by embedding UE ID in the supplementary RSPP message outside the SLPP container, rather than inside SLPP container.
ApplicationLayerID is also included in CommonSL-PRS-MethodsIEsRequestAssistanceData. For similar reason, we suggest to delete it from SLPP signaling.
Proposal 3: Delete ApplicationLayerID in the Method-ProvideCapabilities and CommonSL-PRS-MethodsIEsRequestAssistanceData message.

3.  Conclusion
In this contribution, we propose the following observation and proposals:
Proposal 1: To align with RAN1 specification wording, add ‘optional’ to rtd-BetweenAnchorUEs, referenceRTD-Info, rtd-Quality and syncSourceType in 38.355 SL-RTD-Info IE. Take the corresponding TP.
[bookmark: _GoBack]Proposal 2: The sequence ID provision in ProvideAssistanceData should not only for the SL-PRS Tx UE to transmit SL-PRS, but also be used for the SL-PRS Rx UE to receive SL-PRS. Take the corresponding TP.
Proposal 3: Delete ApplicationLayerID in the Method-ProvideCapabilities and CommonSL-PRS-MethodsIEsRequestAssistanceData message.
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