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1	Introduction
· [bookmark: _Toc497230267][bookmark: _Hlk167141042][AT126][403][POS] Tx UE configuration as assistance data or location information (vivo)
	Scope: F2F offline to further discuss P1 of R2-2404304 and attempt to converge.
	Intended outcome: Report to CB session and approvable LS to RAN1 (to include responses to other SLPP issues where RAN1 need to be notified)
	Schedule: Tuesday 2024-05-21 0930-1030 in Brk3 [slot to be confirmed]
	Deadline:  Thursday 2024-05-23 1000 JST
This paper intends to align companies’ views on which SLPP message is in use to support Tx UE to inform Rx UE about ARP association information with SL-PRS at least in the realm of SL target UE-based positioning.
2	Discussion
[bookmark: OLE_LINK76][bookmark: OLE_LINK77]Scenario
In RAN1 Reply LS, the concern about if TX ARP association information designed in SLPP Provide Location Information message mainly focuses on whether such design can support the scenario that target UE estimates its location with the reception of anchor UE’s SL-PRS transmission or not. In this context, with the sidelink positioning architecture, target UE itself should be the one to receive TX ARP info.
	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.


Furthermore, there can be two types of SL target UE based positioning in terms of server residence. The first one is that target UE also functionalized as the location server illustrates in Figure 1, which requires anchor UE (Tx UE) to directly provide its ARP information corresponding to the transmitted SL-PRS towards target UE as well as sever UE (Rx UE).


Figure 1 Target UE as server in UE-based SL positioning
The other one is that the server (i.e., LMF or the SL server UE) is a separate entity from the target UE. Depicted in Figure 2, in this scenario, target UE is responsible to forward the interaction between server UE and anchor UE. That is, anchor UE (Tx UE) would provide its TX ARP related information to target UE via SLPP message as a transparent container, then target UE further would forward such information to the server eventually. In order to assist target UE with location calculation, the server would provide multiple anchor UE’s TX ARP association information to the target UE as an input to obtain the final results.


Figure 2 Target UE as server in UE-based SL positioning
Observation 1: The scenario that Rx UE is provided with Tx ARP association information in target-UE-based positioning can be supported by:
1) Directly from anchor UE (i.e., Tx UE);
2) from the location server.
Comments

Sequence independence of SLPP messages
One may argue that TX ARP association can only be obtained after SL-PRS transmission with an exact time instance at when SL-PRS is transmitted. Consequently, this is not expected to be in the assistance data, which is usually considered to be help with measurement.
Firstly, there is no there is no guarantee for SLPP procedures in between according to Section 7.11.2.6 of stage 2 specification.
	SLPP procedures are not required to occur in any fixed order, in order to provide greater flexibility in positioning.


In this understanding, after transmitted SL-PRS, it is also viable for Tx UE to provide ARP association information as a reference for Rx UE to calculate the location result, not exactly in the form of location information, but also assistance data to consider.
Secondly, it is also possible to add time information for SL-PRS transmission as the related information of such Tx ARP association in assistance data, if needed.
Observation 2: Assistance data can also be provided after SL-PRS is transmitted, with the timing information of SL-PRS transmission provided.
Comments
Existing form of Resembling information
As mentioned in the online discussion, there is some information in current Uu positioning resembling this TX ARP association information in essence.
In the first dimension, LMF provides UE with gNB TRP TEG information for UE-based positioning as LPP assistance data.
	NR-PositionCalculationAssistance-r16 ::= SEQUENCE {
	nr-TRP-LocationInfo-r16			NR-TRP-LocationInfo-r16				OPTIONAL,	-- Need ON
	nr-DL-PRS-BeamInfo-r16			NR-DL-PRS-BeamInfo-r16				OPTIONAL,	-- Need ON
	nr-RTD-Info-r16					NR-RTD-Info-r16						OPTIONAL,	-- Need ON
	...,
	[[
	nr-TRP-BeamAntennaInfo-r17		NR-TRP-BeamAntennaInfo-r17			OPTIONAL,	-- Need ON
	nr-DL-PRS-Expected-LOS-NLOS-Assistance-r17
									NR-DL-PRS-ExpectedLOS-NLOS-Assistance-r17
																		OPTIONAL,	-- Need ON
	nr-DL-PRS-TRP-TEG-Info-r17		NR-DL-PRS-TRP-TEG-Info-r17			OPTIONAL	-- Need ON
	]],


Some may contend that gNB TEG information is stable compared to what ARP association with SL-PRS. It is UE Tx TEG information, which may change according to how UE use ARP to transmit SL-PRS. We therefore go to positioning procedures where UE needs to provide such information.
In the second dimension, UE provides gNB with UE TEG association information in RRC message in UL positioning to help LMF with positioning calculation.
	UEPositioningAssistanceInfo-r17-IEs ::= SEQUENCE {
    ue-TxTEG-AssociationList-r17            UE-TxTEG-AssociationList-r17          OPTIONAL,
    lateNonCriticalExtension                OCTET STRING                          OPTIONAL,
    nonCriticalExtension                    UEPositioningAssistanceInfo-v1720-IEs OPTIONAL
}


In response to the argument that UE TEG association information can be provided as location information in multi-RTT positioning, we think it is a special case. To be specific, in multi-RTT, UE happens to transmit measurement result for DL part, then it provides its TEG association to LMF directly to help with positioning estimation.
	NR-Multi-RTT-SignalMeasurementInformation-r16 ::= SEQUENCE {
	nr-Multi-RTT-MeasList-r16		NR-Multi-RTT-MeasList-r16,
	nr-NTA-Offset-r16				ENUMERATED { nTA1, nTA2, nTA3, nTA4, ... }		OPTIONAL,
	...,
	[[
	nr-SRS-TxTEG-Set-r17			SEQUENCE (SIZE(1..maxTxTEG-Sets-r17)) OF
										NR-SRS-TxTEG-Element-r17					OPTIONAL
																			 -- Cond Case2-3
	]],
	[[
	nr-UE-RxTEG-TimingErrorMargin-r17	TEG-TimingErrorMargin-r17		OPTIONAL,-- Cond TEGCase3
	nr-UE-TxTEG-TimingErrorMargin-r17	TEG-TimingErrorMargin-r17		OPTIONAL,-- Cond TEGCase2-3
	nr-UE-RxTxTEG-TimingErrorMargin-r17	RxTxTEG-TimingErrorMargin-r17	OPTIONAL -- Cond TEGCase1-2
	]]
}


Observation 3: When UE TEG info is not provided along with measurement result, it is sent as assistance info/data to assist LMF with positioning calculation.
Comments

Based on the above analysis, we therefore propose,
Proposal 1: Endorse TP in Annex1, to move sl-POS-ARP-ID-Tx into CommonSL-PRS-MethodsIEsProvideAssistanceData. Inform RAN1 about the decision.
Proposal 2: If Proposal 1 is agreed, Adopt Draft Reply LS to RAN1 in Annex2.
3	Conclusion
xxx
4	Reference
[1] [bookmark: _Ref166061647]R1-2403622	Reply LS on decisions on SLPP	vivo


[2] R2-2404304	Discussion on RAN1 Reply LS regarding SLPP parameters	vivo
Annex1
[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

[3] 
Annex2
[bookmark: _Hlk492190689][bookmark: _Hlk73431007]3GPP TSG-RAN2 Meeting #126	R2-24xxxxxx
Fukuoka, Japan, 20 – 24 May 2024


Title:	DRAFT Reply LS on SLPP parameters provision
Response to:	R2-2404111(was R1-2403622)
Release:	Rel-18
Work Item:	NR_pos_enh2-Core

Source:	vivo [to be TSG RAN2]
To:	TSG RAN1
Cc:	

Contact Person:	
Name:	
E-mail Address:	

Send any reply LS to: 3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 

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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