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1.	Introduction
This contribution discusses some remaining issues for SLPP and proposes corrections accordingly.
2.	Discussion
2.1	Application Layer ID (A006)
The need for the Application Layer ID in SLPP messages was discussed at RAN2#125 with the following agreement [1]:
Keep A006 “the need of applicationLayerID for capability/request assistanceData, request Location messages” as open issue. 

RIL A006 was captured in [2] as:
"Instead of including “applicationLayerID” in sl-AOA-ProvideCapabilities, sl-RTT-ProvideCapabilities, sl-TDOA-ProvideCapabilities, and sl-TOA-ProvideCapabilities wouldn’t it be better to include applicationLayerID in common?"
The Application Layer ID can be used to identify a UE according to TS 23.304 [3]:
	"Application Layer ID: An identifier identifying a 5G ProSe-enabled UE within the context of a specific application. The format of this identifier is outside the scope of 3GPP."
The Application Layer ID is generally needed in SLPP for the following purposes:
(1)	Identifying a UE from which measurements have been obtained, or for which assistance data are applicable.
(2)	Identifying a UE which sends the SLPP message.

A SLPP message may carry information for several UEs [4]. For example:
[bookmark: _Hlk160398860]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,
    anchorUE-LocationInformation   AnchorLocationCoordinates     OPTIONAL,
    arp-LocationInfo               ARP-LocationInfo              OPTIONAL,
    sl-PRS-TxInfo                  SL-PRS-TxInfo                 OPTIONAL,
    ...
}
or
SL-AoA-SignalMeasurementInformation ::= SEQUENCE {
    sl-AoA-MeasList              SEQUENCE (SIZE(1..maxNrOfUEs)) OF SL-AoA-MeasElement,
    ...
}

SL-AoA-MeasElement ::= SEQUENCE {
    applicationLayerID               OCTET STRING,
    sl-LCS-GCS-Translation           LCS-GCS-Translation       OPTIONAL,
    los-NLOS-Indicator               LOS-NLOS-Indicator        OPTIONAL,
    sl-AngleQuality                  MeasurementAngleQuality   OPTIONAL,
    sl-AoA-AdditionalPathList        SL-AoA-AdditionalPathList OPTIONAL,
    sl-AzimuthAoA-Result             INTEGER (0..3599)         OPTIONAL,
    sl-POS-ARP-ID-Rx                 INTEGER (1..4)            OPTIONAL,
    sl-PRS-ResourceId                INTEGER (0..16)           OPTIONAL,
    sl-PRS-RSRP-Result               INTEGER (0..126)          OPTIONAL,
    sl-PRS-RSRPP-Result              INTEGER (0..126)          OPTIONAL,
    sl-TimeStamp                     SL-TimeStamp              OPTIONAL,
    sl-ZenithAoA-Result              INTEGER (0..1799)         OPTIONAL,
    ...
}

In the above examples, a UE may provide assistance data for a group of UEs (1..maxNrOfUEs) or may provide measurements made from a group of UEs (1..maxNrOfUEs). The UE for which the assistance data (e.g., SL-PRS Sequence ID, etc) is applicable or from which the measurements have been obtained is identified by the UEs Application Layer ID, which is mandatory present. 

The Application Layer ID is also used in SLPP messages to identify the originating UE. For example:
[bookmark: _Hlk160207986] CommonSL-PRS-MethodsIEsRequestAssistanceData ::= SEQUENCE {
    applicationLayerID               OCTET STRING,
    sl-PRS-AssistanceDataInfoReq     BIT STRING { sl-PRS-SequenceID-Req    (0),
                                                  anchorUE-LocationInfoReq (1),
                                                  arp-LocationInfoReq      (2)
                                                 }    (SIZE (1..8))                  OPTIONAL,
    ...

}
	CommonSL-PRS-MethodsIEsRequestAssistanceData field descriptions

	applicationLayerID
This field indicates the application layer ID of the UE which is requesting the assistance data.



or
SL-AoA-ProvideCapabilities ::= SEQUENCE {
    applicationLayerID              OCTET STRING,
    positioningModes                PositioningModes,
    tenMsUnitResponseTime           PositioningModes    OPTIONAL,
    periodicalReporting             PositioningModes    OPTIONAL,
    ...
}

or
SL-RTT-ProvideCapabilities ::= SEQUENCE {
    applicationLayerID              OCTET STRING,
    positioningModes                PositioningModes,
    tenMsUnitResponseTime           PositioningModes    OPTIONAL,
    periodicalReporting             PositioningModes    OPTIONAL,
    ...

(etc.)
The SLPP messages for a group of UEs may be exchanged between UEs and between a UE and a server (server UE or LMF).  SLPP messages between a UE and a server may also be exchanged in RSPP messages defined in TS 24.514 [5] (e.g., for a SL MO-LR, SL MT-LR or for UE-only operation with separate server UE [6]). A (target) UE may provide multiple SLPP messages for a group of UEs to a server, or a server may provide multiple SLPP messages for a group of UEs to the target UE, where each UE is identified by the Application Layer ID [5]:
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An example is illustrated in Figure 1 below, where UE1 (e.g., Target UE) collects capabilities from UEs 2-n via SLPP Request/Provide Capabilities. UE1 may then provide its own capabilities to the server via SLPP and the capabilities for the UEs 2-n encapsulated in a RSPP sidelink positioning SLPP transport message (see structure above). The RSPP sidelink positioning SLPP transport message includes the SLPP PDU and (optionally) the Application Layer ID of the UE for which the SLPP message applies. However, if the server is an LMF, the LMF can obtain the Application Layer ID for UE1 only via SLPP. This situation is the same for SLPP Location Information Transfer or Assistance Data Transfer.


Figure 1: Example of SLPP and RSPP Signalling (unicast).
Therefore, UE1 in the example of Figure 1 needs to know the Application Layer IDs of the UEs 2-n from which the SLPP Provide Capabilities messages were received, and the Server needs to know the Application Layer IDs of all UEs 1-n.
UE1 can obtain the Application Layer IDs of the UEs 2-n from
(a)	the discovery and link establishment procedure [5] between UE 1 and UEs 2-n,
(b)	provided in the SLPP messages.
The server (UE or LMF) can obtain the Application Layer ID for UE1 via SLPP, and the Application Layer IDs for UEs 2-n via RSPP sidelink positioning SLPP transport message.
As mentioned above, the example shown in Figure 1 is equally applicable to SLPP Request/Provide Location Information, where UE1 provides all location results for UEs 1-n to a server for position calculation.
Although, UE1 may infer the ID of the sending UEs 2-n from transport/discovery layer (since unicast SLPP only is supported), it would be cleaner and more consistent if the UE ID of all UEs in a group can be available at SLPP layer directly (i.e., no "cross-layer" interactions needed). However, a server can obtain the Application Layer ID for UE1 only via SLPP.
Instead of adding the Application layer ID in the CommonSL-PRS-MethodsIEsRequestAssistanceData, SL-AoA-ProvideCapabilities, etc., it could be added directly in the header of the SLPP-Message, which would then be included only once if e.g., SL-AoA-ProvideCapabilities and SL-RTT-ProvideCapabilities etc. are provided together:
SLPP-Message ::=            SEQUENCE {
[bookmark: _Hlk163101331]    applicationLayerID          OCTET STRING        OPTIONAL,
    transactionID               INTEGER (0..255)    OPTIONAL,
    endTransaction              BOOLEAN,
    sequenceNumber              SequenceNumber      OPTIONAL,
    sessionID                   SessionID           OPTIONAL,
    acknowledgement             Acknowledgement     OPTIONAL,
    slpp-MessageBody            SLPP-MessageBody    OPTIONAL,
    nonCriticalExtension        SEQUENCE {}         OPTIONAL
}
	SLPP-Message field descriptions

	applicationLayerID
This field indicates the application layer ID as defined in TS 23.304 [14] of the source UE which is sending the SLPP-Message.



Note, the Application Layer ID is an optional field in the RSPP message (see structure Figure above; field "APPIDI" indicates whether the Application Layer ID is present or not). If it is provided via SLPP, it could be absent in the RSPP message.

Proposal 1:	Move the Application layer ID from e.g., CommonSL-PRS-MethodsIEsRequestAssistanceData, SL-AoA-ProvideCapabilities, SL-RTT-ProvideCapabilities, etc. to the header of the SLPP-Message.

2.2	Empty IEs (Rapp002)
Whether to remove currently empty IEs/clauses in SLPP was discussed at RAN2#125 and was left as ToDo:
Proposal 17: Keep Rapp002 as ToDo, check in May meeting. If we cannot identify any contents for following clause and IEs, then the clause can be set as VOID, and IEs can be removed i.e. [list provided in R2-2400361]. 

RIL Rapp002 was captured in [2] as:
	"So far, we did not identify the content for some IEs, e.g. commonIEsRequestCapabilities, CommonSL-PRS-MethodsIEsRequestLocationInformation. Further discuss whether these empty IEs should be deleted in maintenance phase."
Currently, SLPP has one empty clause left:
6.3.3	Positioning Method information elements
The above clause should not be needed, since any information elements should be added to the corresponding IE clauses (e.g., positioning method PDUs). If new clauses should indeed be needed in the future, they can be added then (note, since 38.355 is now under change control, the empty clauses would need to be Voided).

Proposal 2:	Delete/void the empty SLPP clause 6.3.3.

There are currently several "empty" IEs in SLPP:
-	CommonIEsRequestCapabilities
-	CommonIEsProvideCapabilities
-	CommonIEsRequestAssistanceData
-	CommonIEsProvideAssistanceData
-	CommonSL-PRS-MethodsIEsRequestCapabilities
-	SL-AoA-RequestCapabilities
-	SL-RTT-RequestCapabilities
-	SL-RTT-RequestAssistanceData
-	SL-RTT-ProvideAssistanceData
-	SL-TDOA-RequestCapabilities
-	SL-TOA-RequestCapabilities
Some of the above empty IEs, such as SL-AoA-RequestCapabilities, are needed since corresponding response elements are defined which need to be requested by an endpoint (currently, with an empty IE). 
Other IEs, such as CommonIEsRequestCapabilities and CommonIEsProvideCapabilities are strictly speaking not needed in the current version of the protocol, since no content is defined. However, this was initially also the case with LPP [7] (e.g., some IEs in section 6.4.2 (common positioning) and in particular in GNSS), which however, became content/extensions at later Releases; e.g.,  the LPP CommonIEsProvideCapabilities was extended at Rel-14 [7]:
CommonIEsProvideCapabilities ::= SEQUENCE {
	...,
	[[
	segmentationInfo-r14			SegmentationInfo-r14			OPTIONAL,	-- Cond Segmentation
	lpp-message-segmentation-r14	BIT STRING { serverToTarget	(0),
												targetToServer	(1) }	OPTIONAL
	]],
	[[
	remoteUE-Indication-r18						BOOLEAN						OPTIONAL,	-- Cond NR
	locationEstimateAndMeasurementReporting-r18	ENUMERATED { supported }	OPTIONAL
	]]
}

Keeping the empty IEs in the initial version of the protocol would add no overhead and allows a structed and logical extension in future Releases without changing the overall structure of the protocol. 

Proposal 3:	Keep the (currently) empty IEs in SLPP.

2.3	Miscellaneous Corrections
2.3.1	acknowledgement field description
In the SLPP-Message field descriptions there is currently the following description for the acknowledgement field:
	SLPP-Message field descriptions

	acknowledgement
This field is included in an SLPP acknowledgement and in any SLPP message requesting an acknowledgement when SLPP operates over the control plane and is omitted otherwise.
- ackRequested: This field indicates whether an SLPP acknowledgement is requested (TRUE) or not (FALSE). A value of TRUE may only be included when an slpp-MessageBody is included.
- ackIndicator: This field indicates the sequence number of the message being acknowledged.



The above highlighted text is a copy from LPP, which however, is not applicable to SLPP. SLPP reliable transport is also applicable for SLPP signalling over PC5-U.
This seems to be a leftover from RAN2#125, since it was agreed:
Agree the Rapp010, i.e. remove CP from the field description of sequenceNumber and acknowlegement;

Proposal 4:	Delete the text "when SLPP operates over the control plane" in the field description for the acknowledgement field in the SLPP-Message.
2.3.2	Expected AoA
The IE SL-AoA-ProvideAssistanceData may provide expected AoA and uncertainty to a UE according to the RAN1 parameter:
	expected-SL-AoA-and-Uncertainty
Indicates expected SL AoA and uncertainty range to a measuring UE. Applicable POS methods: SL-AoA
Agreement
For provision of assistance information for SL AoA measurement, expected SL-AoA value and uncertainty range can be provided to measuring UE.
•	No specification impact on how to set the uncertainty range
•	From RAN1 perspective, no performance requirements are expected to be defined for the uncertainty range in Rel-18



However, the uncertainty is currently missing in SLPP:
SL-AoA-ProvideAssistanceData ::= SEQUENCE {
    sl-AoA-AssistanceDataInfo    SEQUENCE (SIZE (1..maxNrOfUEs)) OF 
                                                           SL-AoA-AssistanceData     OPTIONAL,
    ...
}

SL-AoA-AssistanceData ::= SEQUENCE {
    applicationLayerID                        OCTET STRING,
    expectedSL-AzimuthAoA-AndUncertainty      INTEGER(0..3599),
    expectedSL-ZenithAoA-AndUncertainty       INTEGER(0..1800)       OPTIONAL,
    ...
}

NRPPa [8] uses the same value range for the uncertainty as the AoA:
	[bookmark: _Toc99056313][bookmark: _Toc99959246][bookmark: _Toc105612432][bookmark: _Toc106109648][bookmark: _Toc112766540][bookmark: _Toc113379456][bookmark: _Toc120092009][bookmark: _Toc138758634]9.2.66	UL-AoA assistance information 
This information element contains the expected uplink Angle of Arrival and uncertainty range.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE AngleMeasurement
	M
	
	
	

	>Expected UL Angle of Arrival
	
	
	
	

	>>Expected Azimuth AoA
	
	1
	
	Defined as
(φAOA - ΔφAOA/2, φAOA + ΔφAOA/2)

	>>>Expected Azimuth AoA Value
	M
	
	INTEGER(0..3599)
	φAOA component of Expected Azimuth AoA

	>>>Expected Azimuth AoA Uncertainty Range
	M
	
	INTEGER(0..3599)
	ΔφAOA component of Expected Azimuth AoA

	>>Expected Zenith AoA
	
	0..1
	
	Defined as
(θZOA – ΔθZOA/2, θZOA + ΔθZOA/2)

	>>>Expected Zenith AoA Value
	M
	
	INTEGER(0..1799)
	θZOA component of Expected Zenith AoA

	>>>Expected Zenith AoA Uncertainty Range
	M
	
	INTEGER(0..1799)
	ΔθZOA component of Expected Zenith AoA

	>Expected UL Angle of Arrival Zenith Only
	
	
	
	Defined as
(θZOA – ΔθZOA/2, θZOA + ΔθZOA/2)

	>>Expected Zenith AoA Value
	M
	
	INTEGER(0..1799)
	θZOA component of Expected Zenith AoA

	>>Expected Zenith AoA Uncertainty Range
	M
	
	INTEGER(0..1799)
	ΔθZOA component of Expected Zenith AoA

	LCS to GCS Translation
	O
	
	9.2.69
	If absent, the azimuth and zenith are provided in GCS. In case of zenith only, the z-axis of LCS is defined along the linear array axis.






Providing an e.g., expected Azimuth angle with 360-degrees uncertainty is useless information. In that case, no sl-AoA-AssistanceDataInfo should be provided. Also, since the uncertainty range is defined as single-sided uncertainty (i.e., +/-D/2), the NRPPa uncertainty value range is rather confusing.
In LPP, the NR-DL-PRS-ExpectedAoD-or-AoA [7] is defined as follows:
	expectedAoA-r17			SEQUENCE {
							expectedDL-AzimuthAoA-r17		INTEGER (0..359),
							expectedDL-AzimuthAoA-Unc-r17	INTEGER (0..60)	OPTIONAL, -- Need OP
							expectedDL-ZenithAoA-r17		INTEGER (0..180),
							expectedDL-ZenithAoA-Unc-r17	INTEGER	(0..30)	OPTIONAL  -- Need OP
						}



	-	expectedDL-AzimuthAoA: This field specifies the expected azimuth angle of arrival. 
Scale factor 1 degree; range 0 to 359 degrees.
-	expectedDL-AzimuthAoA-Unc: This field specifies the (single-sided) uncertainty of the expected azimuth angle of arrival. If this field is absent, it indicates maximum uncertainty (60 degrees).
Scale factor 1 degree; range 0 to 60 degrees.
-	expectedDL-ZenithAoA: This field specifies the expected elevation angle of arrival. 
Scale factor 1 degree; range 0 to 180 degrees.
-	expectedDL-ZenithAoA-Unc: This field specifies the (single-sided) uncertainty of the expected elevation angle of arrival. If this field is absent, it indicates maximum uncertainty (30 degrees).
Scale factor 1 degree; range 0 to 30 degrees.



It is proposed to follow the LPP definitions for the AoA uncertainty value range.

Proposal 5:	Use the LPP value ranges for the expected AoA uncertainty (i.e., +/- 60 degrees for Azimuth, and +/- 30 degrees for the Zenith).
2.3.3	Encoding of Zenith angle
For the angle coordinate system, the definitions in TR 38.901 [9] are used, because of the LCS-GCS-TranslationParameter specification. In this definition, the Zenith is defined as 0-degrees, and the horizon is defined as 90-degrees. Therefore, the value range of the Zenith angle should be 0-180 degrees (and not 0-179.9 degrees), as currently used at some places in SLPP. I.e., the opposite direction to the Zenith of 0-degrees would then be 180-degrees (Nadir).
Note, this is mostly already the case in SLPP. However, there are a few leftovers.
Proposal 6:	The Zenith angle value range is from 0 to 180 degrees.

NOTE:	The name "ZenithAoA" is somewhat misleading since Zenith is 0-degrees in this coordinate system. "ElevationAoA" would be more appropriate.

2.3.4	SL-AoA-AdditionalPath
In the IE SL-AoA-ProvideLocationInformation, a UE may provide the AoA for up to 2 additional paths:
SL-AoA-MeasElement ::= SEQUENCE {
    applicationLayerID              OCTET STRING,
    sl-LCS-GCS-Translation          LCS-GCS-Translation       OPTIONAL,
    los-NLOS-Indicator              LOS-NLOS-Indicator        OPTIONAL,
    sl-AngleQuality                 MeasurementAngleQuality   OPTIONAL,
    sl-AoA-AdditionalPathList       SL-AoA-AdditionalPathList OPTIONAL,
    sl-AzimuthAoA-Result            INTEGER (0..3599)         OPTIONAL,
    sl-POS-ARP-ID-Rx                INTEGER (1..4)            OPTIONAL,
    sl-PRS-ResourceId               INTEGER (0..16)           OPTIONAL,
    sl-PRS-RSRP-Result              INTEGER (0..126)          OPTIONAL,
    sl-PRS-RSRPP-Result             INTEGER (0..126)          OPTIONAL,
    sl-TimeStamp                    SL-TimeStamp              OPTIONAL,
    sl-ZenithAoA-Result             INTEGER (0..1799)         OPTIONAL,
    ...

}

SL-AoA-AdditionalPathList ::= SEQUENCE (SIZE(1..2)) OF SL-AoA-AdditionalPath


SL-AoA-AdditionalPath  ::= SEQUENCE {
    sl-AngleQuality                      MeasurementAngleQuality   OPTIONAL,
    sl-AzimuthAoA-AdditionalPathResult   INTEGER (0..3599)         OPTIONAL,
    sl-AzimuthAoA-LCS-GCS-Translation    LCS-GCS-Translation       OPTIONAL,
    sl-ZenithAoA-AdditionalPathResult    INTEGER (0..1799)         OPTIONAL,
    sl-ZenithAoA-LCS-GCS-Translation     LCS-GCS-Translation       OPTIONAL,
    sl-PRS-AdditionalPathRSRPP-Result    INTEGER (0..126)          OPTIONAL,
    ...
}

MeasurementAngleQuality ::= SEQUENCE {
    azimuthQuality              INTEGER (0..255),
    zenithQuality               INTEGER (0..255)        OPTIONAL
}

However, the SL-AoA-AdditionalPath has its own LCS-GCS Translation parameter, and also separately for the Azimuth and Elevation angle, which is not meaningful/possible.
This seems to be a leftover from RAN2#125, since it was agreed:
LCS-GCS-Translation information in measurement report shall be common for sl-AzimuthAoA and sl-ZenithAoA, i.e. no separate parameters for sl-AzimuthAoA and sl-ZenithAoA


Proposal 7:	Delete the fields sl-AzimuthAoA-LCS-GCS-Translation and sl-ZenithAoA-LCS-GCS-Translation in IE SL-AoA-AdditionalPath.

2.3.5	SL-TDOA-ProvideAssistanceData and SL-TOA-ProvideAssistanceData
In the IEs SL-TDOA-ProvideAssistanceData and SL-TOA-ProvideAssistanceData there is an unnecessary grouping/SEQUENCE left (which has been removed at other similar places):
SL-TDOA-ProvideAssistanceData ::= SEQUENCE {
    sl-PositionCalculationAssistanceTDOA    SL-PositionCalculationAssistanceTDOA    OPTIONAL,
    ...

}

SL-PositionCalculationAssistanceTDOA ::= SEQUENCE {
    sl-RTD-Info                             SL-RTD-Info    OPTIONAL,
    ...
}

The sl-RTD-Info can be moved up directly under the IE SL-TDOA-ProvideAssistanceData, which is slightly more efficient and more aligned with the corresponding request element.
Proposal 8:	Move the sl-RTD-Info in IEs SL-TDOA-ProvideAssistanceData and SL-TOA-ProvideAssistanceData one level up in the ASN.1 (i.e., directly in IEs SL-TDOA-ProvideAssistanceData and SL-TOA-ProvideAssistanceData).

2.3.6	Encoding of sl-PRS-BW
The sl-PRS-BW in IE SL-PRS-TxInfo is currently defined as follows:
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-PRS-BW
This field provides the number of PRBs corresponding to the bandwidth of SL-PRS transmission which is used in UEAssistanceInformation message as defined in TS 38.331 [2].and the SL-PRS resource request MAC CE as defined in TS 38.321 [15].



However, the encoding of the sl-PRS-BW has been changed in the latest version of RRC TS 38.331, where the sl-PRS-BW is currently defined in units of MHz (to avoid ambiguity in the SCS) [10]:
SL-PRS-TxInfo-r18 ::= SEQUENCE {
    sl-PRS-Periodicity-r18         ENUMERATED {ms100, ms200, ms300, ms400, ms500, ms600, 
                                               ms700, ms800, ms900, ms1000, spare6,
                                               spare5, spare4, spare3, spare2, spare1},
    sl-PRS-Priority-r18            INTEGER (1..8)                                 OPTIONAL,
    sl-PRS-DelayBudget-r18         INTEGER (0..1023)                              OPTIONAL,
    sl-PRS-Bandwidth-r18           ENUMERATED {mhz5, mhz10, mhz15, mhz20, mhz25, mhz30, mhz35, 
                                               mhz40,mhz45, mhz50, mhz60, mhz70, mhz80, mhz90,
                                               mhz100}                            OPTIONAL,
    ...
}

It would be reasonable to align the SLPP definition for the sl-PRS-BW with corresponding definition in RRC.
Proposal 9:	Align the sl-PRS-BW definition IE SL-PRS-TxInfo with the corresponding definition in RRC.

2.3.7	SL-RTT-AdditionalPath, SL-TDOA-AdditionalPath, SL-TOA-AdditionalPath  
The SL-RTT-ProvideLocationInformation can provide additional path information. Unnecessary fields in the SL-RTT-AdditionalPath IE have been removed with CR#001 [11] as shown below:
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,  
    sl-PRS-AdditionalPathRSRPP-Result          INTEGER (0..126)         OPTIONAL
    sl-PRS-ResourceId                          INTEGER (0..16)          OPTIONAL,  
    sl-POS-ARP-ID-Rx                           INTEGER (1..4)           OPTIONAL,  
    sl-TimeStamp                               SL-TimeStamp             OPTIONAL,  
    sl-TimingQuality                           SL-TimingQuality         OPTIONAL
    tx-TimeInfo                                SL-TimeStamp             OPTIONAL,  
    ...
}

However, the sl-TimingQuality has been removed by mistake. Instead, the tx-TimeInfo needs to be removed, since this needs to be present in the "main" IE SL-RTT-MeasElement only:
SL-PRS-RxTxTimeDiffResult ::= SEQUENCE {
    sl-PRS-ResourceId                    INTEGER (0..16)                        OPTIONAL,
    sl-PRS-RxTxTimeDiffResult             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-RSRP-Result                    INTEGER (0..126)                      OPTIONAL,  
    sl-PRS-RSRPP-Result                   INTEGER (0..126)                      OPTIONAL,  
    sl-RTT-AdditionalPathList             SL-RTT-AdditionalPathList             OPTIONAL,
    sl-TimeStamp                          SL-TimeStamp                          OPTIONAL,  
    sl-TimingQuality                      SL-TimingQuality                      OPTIONAL,  
    tx-TimeInfo                           SL-TimeStamp                          OPTIONAL,  
    ...
}

The definition of the additional path is essentially the same as the LPP IE NR-AdditionalPathList [7]:
NR-AdditionalPathList-r16 ::= SEQUENCE (SIZE(1..2)) OF NR-AdditionalPath-r16

NR-AdditionalPathListExt-r17 ::= SEQUENCE (SIZE(1..8)) OF NR-AdditionalPath-r16

NR-AdditionalPath-r16 ::= SEQUENCE {
	nr-RelativeTimeDifference-r16	CHOICE {
				k0-r16					INTEGER(0..16351),
				k1-r16					INTEGER(0..8176),
				k2-r16					INTEGER(0..4088),
				k3-r16					INTEGER(0..2044),
				k4-r16					INTEGER(0..1022),
				k5-r16					INTEGER(0..511),
				...,
				kMinus1-r18				INTEGER(0..32701),
				kMinus2-r18				INTEGER(0..65401)
	},
	nr-PathQuality-r16				NR-TimingQuality-r16					OPTIONAL,
	...,
	[[
	nr-DL-PRS-RSRPP-r17				INTEGER (0..126)						OPTIONAL
	]]
}

Proposal 10:	Restore the field sl-TimingQuality in IE SL-RTT-AdditionalPath and remove the field tx-TimeInfo in IE SL-RTT-AdditionalPath.                                 

The sl-TimingQuality has also been removed by mistake from the IEs SL-TDOA-AdditionalPath and SL-TOA-AdditionalPath [11]:
SL-TDOA-AdditionalPath  ::= SEQUENCE {
    sl-RSTD-AdditionalPathResult          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-AdditionalPathRSRPP-Result      INTEGER (0..126)         OPTIONAL,  
    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
    ...
}


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,  
    sl-PRS-AdditionalPathRSRPP-Result          INTEGER (0..126)      OPTIONAL,  
    sl-PRS-ResourceId                          INTEGER (0..16)       OPTIONAL,  
    sl-POS-ARP-ID-Rx                           INTEGER (1..4)        OPTIONAL,  
    sl-TimeStamp                               SL-TimeStamp          OPTIONAL,  
    sl-TimingQuality                           SL-TimingQuality      OPTIONAL,  
    ...
}


Proposal 11:	Restore the field sl-TimingQuality in IE SL-TDOA-AdditionalPath and SL-TOA-AdditionalPath.     
                            
2.3.8	Request Assistance Data IEs
A UE may send a SLPP Request Assistance Data message to a peer endpoint (usually a server UE or LMF) to request assistance data (e.g., as part of a location session if provided assistance data are not sufficent or for UE-based positioning with client in the UE itself). Currently, messages are defined for CommonSL-PRS-MethodsIEsRequestAssistanceData, SL-AoA-RequestAssistanceData, SL-TDOA-RequestAssistanceData, and SL-TOA-RequestAssistanceData:
CommonSL-PRS-MethodsIEsRequestAssistanceData ::= SEQUENCE {
    applicationLayerID                      OCTET STRING,
    sl-PRS-AssistanceDataInfoReq            BIT STRING { sl-PRS-SequenceID-Req    (0),
                                                         anchorUE-LocationInfoReq (1),
                                                         arp-LocationInfoReq      (2)
                                                        } (SIZE (1..8))                   OPTIONAL,
    ...

}

SL-AoA-RequestAssistanceData ::= SEQUENCE {
    expectedSL-ZenithAoA-AndUncertainty    ENUMERATED { true}                    OPTIONAL,
    ...
}

SL-TDOA-RequestAssistanceData ::= SEQUENCE {
    sl-RTD-InfoRequest                     ENUMERATED { true}                    OPTIONAL,
    ...
}

SL-TOA-RequestAssistanceData ::= SEQUENCE {
    sl-RTD-InfoRequest                     ENUMERATED { true}                    OPTIONAL,
    ...

}

The response is provided for a list of UEs; for example in the CommonSL-PRS-MethodsIEsProvideAssistanceData (similar in SL-AoA-ProvideAssistanceData, SL-TDOA-ProvideAssistanceData, SL-TOA-ProvideAssistanceData):
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,  
    anchorUE-LocationInformation   AnchorLocationCoordinates     OPTIONAL,
    arp-LocationInfo               ARP-LocationInfo              OPTIONAL,
    sl-PRS-TxInfo                  SL-PRS-TxInfo                 OPTIONAL,
    ...
}

However, it is not clear how the receiving endpoint (e.g., server UE or LMF) would know for which UEs the assistance data are requested. 
An example is illustrated in the Figure below: UE2 may miss certain assistance data for itself and for UE3 (e.g., SL-PRS Sequence ID, etc.) and sends a SLPP Request Assistance Data message to UE1. If UE1 has no server capability, UE1 may send the assistance data request to a server (UE or LMF) in a RSPP Transport message. The server may provide the requested assistance data for UE2 and UE3 back to UE1, and UE1 responds to the SLPP Request Assistance Data from UE2 with a SLPP Provide Assistance Data including the requested assistance data for UE2 and UE3.



However, the current SLPP definition seems to imply that a UE can request assistance data only for itself, which however, is not useful if a UE misses assistance data for a peer UE (e.g., SL-PRS Sequence ID to measure, anchor location to determine range, etc.). Therefore, the SLPP Request Assistance Data messages must also include a list of UEs for which the assistance data are requested. For example:
CommonSL-PRS-MethodsIEsRequestAssistanceData ::= SEQUENCE {
    applicationLayerID            OCTET STRING,
    sl-PRS-AssistanceDataInfoReq  SEQUENCE (SIZE (1..maxNrOfUEs)) OF SL-PRS-AssistanceDataReq                
    ...
}

SL-PRS-AssistanceDataReq ::= SEQUENCE {
    applicationLayerID-Req              OCTET STRING                               OPTIONAL,
    sl-PRS-AssistanceDataInfoReq        BIT STRING { sl-PRS-SequenceID-Req    (0),
                                                     anchorUE-LocationInfoReq (1),
                                                     arp-LocationInfoReq      (2)
                                                   } (SIZE (1..8)),
    ...
}
	applicationLayerID-Req
This field indicates the application layer ID of the UE for which the assistance data is requested.



Proposal 12:	The assistance data request IEs includes the application layer ID(s) of the UE(s) for which the assistance data are requested.

3.	Summary
This contribution discussed some remaining issues for SLPP. The following Proposals were made.
Proposal 1:	Move the Application layer ID from e.g., CommonSL-PRS-MethodsIEsRequestAssistanceData, SL-AoA-ProvideCapabilities, SL-RTT-ProvideCapabilities, etc. to the header of the SLPP-Message.
Proposal 2:	Delete/void the empty SLPP clause 6.3.3.
Proposal 3:	Keep the (currently) empty IEs in SLPP.
Proposal 4:	Delete the text "when SLPP operates over the control plane" in the field description for the acknowledgement field in the SLPP-Message.
Proposal 5:	Use the LPP value ranges for the expected AoA uncertainty (i.e., +/- 60 degrees for Azimuth, and +/- 30 degrees for the Zenith).
Proposal 6:	The Zenith angle value range is from 0 to 180 degrees.
Proposal 7:	Delete the fields sl-AzimuthAoA-LCS-GCS-Translation and sl-ZenithAoA-LCS-GCS-Translation in IE SL-AoA-AdditionalPath.
Proposal 8:	Move the sl-RTD-Info in IEs SL-TDOA-ProvideAssistanceData and SL-TOA-ProvideAssistanceData one level up in the ASN.1 (i.e., directly in IEs SL-TDOA-ProvideAssistanceData and SL-TOA-ProvideAssistanceData).
Proposal 9:	Align the sl-PRS-BW definition IE SL-PRS-TxInfo with the corresponding definition in RRC.
Proposal 10:	Restore the field sl-TimingQuality in IE SL-RTT-AdditionalPath and remove the field tx-TimeInfo in IE SL-RTT-AdditionalPath.                                 
Proposal 11:	Restore the field sl-TimingQuality in IE SL-TDOA-AdditionalPath and SL-TOA-AdditionalPath.     
Proposal 12:	The assistance data request IEs includes the application layer ID(s) of the UE(s) for which the assistance data are requested.
Proposal 13:	Agree the TP in the Annex of this contribution.
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Annex: TP for TS 38.355
[bookmark: _Toc144116978][bookmark: _Toc146746910][bookmark: _Toc149599428][bookmark: _Toc163047103]–	SLPP-Message
The SLPP-Message provides the complete set of information for an invocation or response pertaining to an SLPP transaction.
-- ASN1START
-- TAG-SLPP-MESSAGE-START

SLPP-Message ::=            SEQUENCE {
    applicationLayerID          OCTET STRING        OPTIONAL,
    transactionID               INTEGER (0..255)    OPTIONAL,
    endTransaction              BOOLEAN,
    sequenceNumber              SequenceNumber      OPTIONAL,
    sessionID                   SessionID           OPTIONAL,
    acknowledgement             Acknowledgement     OPTIONAL,
    slpp-MessageBody            SLPP-MessageBody    OPTIONAL,
    nonCriticalExtension        SEQUENCE {}         OPTIONAL


}

SequenceNumber ::= INTEGER (0..255)
SessionID ::= OCTET STRING (SIZE (6))

Acknowledgement ::= SEQUENCE {
    ackRequested        BOOLEAN,
    ackIndicator        SequenceNumber        OPTIONAL
}



-- TAG-SLPP-MESSAGE-STOP
-- ASN1STOP
[bookmark: _Toc144116979]
	SLPP-Message field descriptions

	acknowledgement
This field is included in an SLPP acknowledgement and in any SLPP message requesting an acknowledgement when SLPP operates over the control plane and is omitted otherwise.
- ackRequested: This field indicates whether an SLPP acknowledgement is requested (TRUE) or not (FALSE). A value of TRUE may only be included when an slpp-MessageBody is included.
- ackIndicator: This field indicates the sequence number of the message being acknowledged.

	applicationLayerID
This field indicates the application layer ID as defined in TS 23.304 [14] of the source UE which is sending the SLPP-Message.

	endTransaction
This field indicates whether an SLPP message is the last message carrying an slpp-MessageBody in a transaction (TRUE) or not last (FALSE). 

	sequenceNumber
This field may be included when an slpp-MessageBody is included but shall be omitted otherwise.

	sessionID
This field indicates the session ID which is used to identify messages belonging to the same session.

	slpp-MessageBody
This field may be omitted in the case the message is sent only to acknowledge a previously received message.

	transactionID
This field is omitted if an slpp-MessageBody is not present (i.e. in an SLPP message sent only to acknowledge a previously received message) or if it is not available to the transmitting endpoint (e.g., in an SLPP-Error message triggered by a message that could not be parsed). If present, this field shall be ignored at a receiver in an SLPP message for which the slpp-MessageBody is not present.




[bookmark: _Toc144116992][bookmark: _Toc146746925][bookmark: _Toc149599450][bookmark: _Toc163047129]6.3.3	Positioning Method information elementsVoid
[bookmark: _Toc149599467][bookmark: _Toc163047146]–	CommonSL-PRS-MethodsIEsRequestAssistanceData
-- ASN1START
-- TAG-COMMONSL-PRS-METHODSIESREQUESTASSISTANCEDATA-START

CommonSL-PRS-MethodsIEsRequestAssistanceData ::= SEQUENCE {
    applicationLayerID                               OCTET STRING,
    sl-PRS-AssistanceDataInfoReq                     SEQUENCE (SIZE (1..maxNrOfUEs)) OF SL-PRS-AssistanceDataReqBIT STRING { sl-PRS-SequenceID-Req    (0),
                                                                  anchorUE-LocationInfoReq (1),
                                                                  arp-LocationInfoReq      (2)
    }    (SIZE (1..8))                                                                            OPTIONAL,
    ...

}

SL-PRS-AssistanceDataReq ::= SEQUENCE {
    applicationLayerID-Req              OCTET STRING                               OPTIONAL,
    sl-PRS-AssistanceDataInfoReq        BIT STRING { sl-PRS-SequenceID-Req    (0),
                                                     anchorUE-LocationInfoReq (1),
                                                     arp-LocationInfoReq      (2)
                                                   } (SIZE (1..8)),
    ...
}

-- TAG-COMMONSL-PRS-METHODSIESREQUESTASSISTANCEDATA-STOP
-- ASN1STOP

	CommonSL-PRS-MethodsIEsRequestAssistanceData field descriptions

	applicationLayerID-Req
This field indicates the application layer ID of the UE for which the assistance data is requesteding the assistance data.

	sl-PRS-AssistanceDataInfoReq
This field indicates the SL PRS Assistance Data requested.
-	bit 0 indicates whether the field sl-PRS-SequenceID-Req in CommonSL-PRS-MethodsIEsProvideAssistanceData is requested or not;
-	bit 1 indicates whether the field anchorUE-LocationInformation in CommonSL-PRS-MethodsIEsProvideAssistanceData is requested or not;
-	bit 2 indicates whether the field arp-LocationInfo in CommonSL-PRS-MethodsIEsProvideAssistanceData is requested or not;



[bookmark: _Toc149599468][bookmark: _Toc163047147]–	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,
    ...
}

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                         ENUMERATED {mhz5, mhz10, mhz15, mhz20, mhz25, mhz30, mhz35, mhz40, mhz45, mhz50, mhz60, mhz70, mhz80, mhz90, mhz100}                            INTEGER (10..275)                              OPTIONAL
}

-- TAG-COMMONSL-PRS-METHODSIESPROVIDEASSISTANCEDDATA-STOP
-- ASN1STOP

	CommonSL-PRS-MethodsIEsProvideAssistanceData field descriptions

	anchorUE-LocationInformation
This field provides the location coordinates of a SL Anchor UE identified by applicationLayerID.

	arp-LocationInfo
This field provides the location coordinates of the ARPs of the UE identified by applicationLayerID.

	applicationLayerID
This field provides the application layer ID as defined in TS 23.287 [9] for which the SL-PRS-AssistanceData is applicable.

	referencePoint
This field provides the reference point used to define the location of ARPs provided in the arp-LocationInfoList. If this field is absent, the reference point is the same as in the previous entry of the sl-PRS-AssistanceDataInfo list.

	sl-PRS-ARP-ID
This field provides the ARP ID of an ARP. The ARP ID is used to uniquely identify an ARP associated with the UE identified by applicationLayerID.

	sl-PRS-BW
This field provides the number of PRBs corresponding to the bandwidth of SL-PRS transmission in MHz which is used in UEAssistanceInformation message as defined in TS 38.331 [2].and the SL-PRS resource request MAC CE as defined in TS 38.321 [15].

	sl-PRS-DelayBudget
This field provides the SL-PRS delay budget which is used in UEAssistanceInformation message as defined in TS 38.331 [2] and the resource selection as defined in TS 38.321 [15].

	sl-PRS-Priority
This field provides the priority of SL-PRS which is used in UEAssistanceInformation message as defined in TS 38.331 [2] and the resource selection as defined in TS 38.321 [15]. Value 1 is the highest priority whereas value 8 is the lowest priority.

	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.




[bookmark: _Toc144117007][bookmark: _Toc146746940][bookmark: _Toc149599475][bookmark: _Toc163047154]–	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,
    scheduledLocationRequestSupported    ScheduledLocationTimeSupportPerMode          OPTIONAL,
    sl-AoA-CapabilityBandList       SEQUENCE (SIZE (1..nrMaxBands)) OF SL-AoA-CapabilityPerBand,
    ...
}

SL-AoA-CapabilityPerBand ::= SEQUENCE {
    --R1 41-1-7g SL PRS measurement for SL AoA
    sl-AoA-Meas           BIT STRING { gcs (0), lcsWithTranslation (1), lcsWithoutTranslation (2) } (SIZE (1..8))     OPTIONAL,
    ...
}

-- TAG-SL-AOA-PROVIDECAPABILITIES-STOP
-- ASN1STOP

	SL-AoA-ProvideCapabilities field descriptions

	periodicalReporting
This field, if present, specifies the positioning modes for which the UE supports periodicalReporting. This is represented by a bit string, with a one value at the bit position means periodicalReporting for the positioning mode is supported; a zero value means not supported. If this field is absent, the UE does not support periodicalReporting in CommonIEsRequestLocationInformation.

	positioningModes
This field specifies the SL-AoA mode(s) supported by the UE.

	scheduledLocationRequestSupported
This field, if present, specifies the positioning modes for which the UE supports scheduled location requests, i.e., supports the IE ScheduledLocationTime in IE CommonIEsRequestLocationInformation and the time base(s) supported for the scheduled location time for each positioning mode. If this field is absent, the UE does not support scheduled location requests.

	sl-AoA-Meas
Indicates whether UE supports SL PRS measurement for SL-AoA, and is comprised of the following functional components:
-	Support SL AoA measurement based on SL-PRS;
-	Support SL AoA measurement reporting types.
The value indicates the supported SL AoA measurement reporting types. The left most bit in the bitmap corresponds to GCS, the next bit in the bitmap corresponds to LCS with translation, the right most bit in the bitmap corresponds to LCS without translation. A bit in the bitmap is set to 1 if the corresponding type is supported by the UE.
UE supporting this feature shall also support FG41-1-1.

	tenMsUnitResponseTime
This field, if present, specifies the positioning modes for which the UE supports the enumerated value 'ten-milli-seconds' in the IE ResponseTime in IE CommonIEsRequestLocationInformation. This is represented by a bit string, with a one value at the bit position means 'ten-milli-seconds' response time unit for the positioning mode is supported; a zero value means not supported. If this field is absent, the UE does not support 'ten-milli-seconds' response time unit in CommonIEsRequestLocationInformation.



[bookmark: _Toc144117009][bookmark: _Toc146746942][bookmark: _Toc149599477][bookmark: _Toc163047156]–	SL-AoA-ProvideAssistanceData
-- ASN1START
-- TAG-SL-AOA-PROVIDEASSISTANCEDATA-START

SL-AoA-ProvideAssistanceData ::= SEQUENCE {
    sl-AoA-AssistanceDataInfo        SEQUENCE (SIZE (1..maxNrOfUEs)) OF SL-AoA-AssistanceData     OPTIONAL,
    ...
}

SL-AoA-AssistanceData ::= SEQUENCE {
    applicationLayerID                           OCTET STRING,
    expectedSL-AzimuthAoA-AndUncertainty         ExpectedSL-AzimuthAoA-AndUncertaintyINTEGER(0..3599),                      -- expected-SL-AoA-and-Uncertainty
    expectedSL-ZenithAoA-AndUncertainty          ExpectedSL-ZenithAoA-AndUncertaintyINTEGER(0..1800)        OPTIONAL,  -- expected-SL-AoA-and-Uncertainty
    ...
}

ExpectedSL-AzimuthAoA-AndUncertainty ::= SEQUENCE {
   expectedSL-AzimuthAoA                         INTEGER (0..3599),
   expectedSL-AzimuthAoA-Uncertainty             INTEGER (0..600)
}

ExpectedSL-ZenithAoA-AndUncertainty ::= SEQUENCE {
   expectedSL-ZenithAoA                          INTEGER (0..1800),
   expectedSL-ZenithAoA-Uncertainty              INTEGER (0..300)
}

-- TAG-SL-AoA-PROVIDEASSISTANCEDATA-STOP
-- ASN1STOP

	SL-AoA-ProvideAssistanceData field descriptions

	expectedSL-AzimuthAoA-AndUncertainty
This field provides expected SL-AzimuthAoA and uncertainty range to a measuring UE.

	expectedSL-ZenithAoA-AndUncertainty
This field provides expected SL-ZenithAoA and uncertainty range to a measuring UE.

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



[bookmark: _Toc144117011][bookmark: _Toc146746944][bookmark: _Toc149599479][bookmark: _Toc163047158]–	SL-AoA-ProvideLocationInformation
-- ASN1START
-- TAG-SL-AOA-PROVIDELOCATIONINFORMATION-START

SL-AoA-ProvideLocationInformation ::= SEQUENCE {
    sl-AoA-SignalMeasurementInformation   SL-AoA-SignalMeasurementInformation    OPTIONAL,
    ...
}

SL-AoA-SignalMeasurementInformation ::= SEQUENCE {
    sl-AoA-MeasList                         SEQUENCE (SIZE(1.. maxNrOfUEs)) OF SL-AoA-MeasElement,
    ...
}


SL-AoA-MeasElement ::= SEQUENCE {
    applicationLayerID                    OCTET STRING,
    sl-LCS-GCS-Translation                LCS-GCS-Translation       OPTIONAL,  -- sl-LCS-to-GCS-translation
    los-NLOS-Indicator                    LOS-NLOS-Indicator        OPTIONAL,  -- sl-losNlosIndicator
    sl-AngleQuality                       MeasurementAngleQuality   OPTIONAL,  -- sl-AngleQuality
    sl-AoA-AdditionalPathList             SL-AoA-AdditionalPathList OPTIONAL,
    sl-AzimuthAoA-Result                  INTEGER (0..3599)         OPTIONAL,  -- sl-PRS-AoA
    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-TimeStamp                          SL-TimeStamp              OPTIONAL,  -- sl-Timestamp
    sl-ZenithAoA-Result                   INTEGER (0..17991800)         OPTIONAL,  -- sl-PRS-AoA
    ...

}

SL-AoA-AdditionalPathList ::= SEQUENCE (SIZE(1..2)) OF SL-AoA-AdditionalPath


SL-AoA-AdditionalPath  ::= SEQUENCE {
    sl-AngleQuality                            MeasurementAngleQuality   OPTIONAL,  -- sl-AngleQuality
    sl-AzimuthAoA-AdditionalPathResult         INTEGER (0..3599)         OPTIONAL,  -- additionalPath-SL-PRS-AoA
    sl-AzimuthAoA-LCS-GCS-Translation          LCS-GCS-Translation       OPTIONAL,  -- sl-LCS-to-GCS-translation
    sl-ZenithAoA-AdditionalPathResult          INTEGER (0..17991800)         OPTIONAL,  -- additionalPath-SL-PRS-AoA
    sl-ZenithAoA-LCS-GCS-Translation           LCS-GCS-Translation       OPTIONAL,  -- sl-LCS-to-GCS-translation
    sl-PRS-AdditionalPathRSRPP-Result          INTEGER (0..126)          OPTIONAL,  -- additionalPath-SL-PRS-RSRPP
    ...
}

MeasurementAngleQuality ::= SEQUENCE {
    azimuthQuality              INTEGER (0..255),
    zenithQuality               INTEGER (0..255)        OPTIONAL
}
-- TAG-SL-AOA-PROVIDELOCATIONINFORMATION-STOP
-- ASN1STOP

	SL-AoA-ProvideLocationInformation field descriptions

	los-NLOS-Indicator
This field specifies the UE's best estimate of the LOS or NLOS of the UE measurements (including RSTD, RTOA, RSRP, RSRPP, AoA and UE Rx-Tx time difference).

	sl-AngleQuality
This field specifies the angle quality for measurement results reported. Scale factor 0.1 degree.

	sl-AoA-AdditionalPathList
This field specifies the sidelink PRS measurements based on additional path of arrival.

	sl-AzimuthAoA-Result
This field specifies the first path result of SL-AzimuthAoA.

	sl-AzimuthAoA-LCS-GCS-Translation
This field provides the angles α (bearing angle), β (downtilt angle) and γ (slant angle) for the translation of a Local Coordinate System (LCS) to a Global Coordinate System (GCS) as defined in TR 38.901 [8].

	sl-POS-ARP-ID-Rx
This field indicates ARP ID of an ARP used for reception for per-ARP measurement reporting. The ARP ID is used to uniquely identify an ARP associated with a UE.

	sl-PRS-ResourceId
This field specifies the PRS resource ID used for SL positioning measurements.

	sl-PRS-RSRP-Result
This field specifies the sidelink PRS reference signal received power (RSRP) measurement.

	sl-PRS-RSRPP-Result
This field specifies the SL-RSRPP measurement based on first path of arrival.

	sl-TimeStamp
This field specifies the time instance at which the SL-PRS RSRP (if included) measurement is performed.

	sl-ZenithAoA-Result
This field specifies the first path result of SL-ZenithAoA.

	sl-ZenithAoA-LCS-GCS-Translation
This field provides the angles α (bearing angle), β (downtilt angle) and γ (slant angle) for the translation of a Local Coordinate System (LCS) to a Global Coordinate System (GCS) as defined in TR 38.901 [8].



[bookmark: _Toc144117016][bookmark: _Toc146746949][bookmark: _Toc149599484][bookmark: _Toc163047163]–	SL-RTT-ProvideCapabilities
The IE SL-RTT-ProvideCapabilities is used to indicate the support of SL-RTT and to provide SL-RTT positioning capabilities.
-- ASN1START
-- TAG-SL-RTT-PROVIDECAPABILITIES-START

SL-RTT-ProvideCapabilities ::= SEQUENCE {
    applicationLayerID              OCTET STRING,
    positioningModes                PositioningModes,
    tenMsUnitResponseTime           PositioningModes                            OPTIONAL,
    periodicalReporting             PositioningModes                            OPTIONAL,
    scheduledLocationRequestSupported    ScheduledLocationTimeSupportPerMode    OPTIONAL,
    sl-RTT-CapabilityBandList       SEQUENCE (SIZE (1..nrMaxBands)) OF SL-RTT-CapabilityPerBand,
    ...
}

SL-RTT-CapabilityPerBand ::= SEQUENCE {
    --R1 41-1-7c SL PRS measurement for UE Rx–Tx time difference without Tx time stamp
    sl-PRS-RxTxTimeDiffWithoutTxTimeStamp ENUMERATED {n1,n2,n3,n4}                        OPTIONAL,
    --R1 41-1-7d SL PRS measurement for UE Rx–Tx time difference with Tx time stamp
    sl-PRS-RxTxTimeDiffWithTxTimeStamp    SEQUENCE {
        numOfMeasForSameSL-PRS                ENUMERATED {n1,n2,n3,n4},
        maxMeasReportingForDiffSL-PRS         ENUMERATED {n1,n2,n3,n4}
    }                                                                                     OPTIONAL,
...
}

-- TAG-SL-RTT-PROVIDECAPABILITIES-STOP
-- ASN1STOP

	SL-RTT-ProvideCapabilities field descriptions

	periodicalReporting
This field, if present, specifies the positioning modes for which the UE supports periodicalReporting. This is represented by a bit string, with a one value at the bit position means periodicalReporting for the positioning mode is supported; a zero value means not supported. If this field is absent, the UE does not support periodicalReporting in CommonIEsRequestLocationInformation.

	positioningModes
This field specifies the SL-RTT mode(s) supported by the UE.

	scheduledLocationRequestSupported
This field, if present, specifies the positioning modes for which the UE supports scheduled location requests, i.e., supports the IE ScheduledLocationTime in IE CommonIEsRequestLocationInformation and the time base(s) supported for the scheduled location time for each positioning mode. If this field is absent, the UE does not support scheduled location requests.

	sl-PRS-RxTxTimeDiffWithoutTxTimeStamp
Indicates whether UE supports SL PRS measurement for UE Rx–Tx time difference without Tx time stamp, and is comprised of the following functional components:
-	Support UE Rx–Tx time difference measurement based on SL PRS;
-	Support UE Rx–Tx time difference measurement reporting without Tx time stamp.
The value indicates the supported maximum number of Rx-Tx measurement reporting for different SL-PRS reception for the same pair of UEs.
UE supporting this feature shall also support FG41-1-1, and at least one of sl-PRS-TxInSharedResourcePool, sl-PRS-TxScheme1InDedicatedResourcePool or sl-PRS-TxScheme2InDedicatedResourcePool.

	sl-PRS-RxTxTimeDiffWithTxTimeStamp
Indicates whether UE supports SL PRS measurement for UE Rx–Tx time difference with Tx time stamp, and is comprised of the following functional components:
-	Support UE Rx–Tx time difference measurement based on SL PRS;
-	Support UE Rx–Tx time difference measurement reporting with Tx time stamp;
This field comprises the following sub-fields:
-	numOfMeasForSameSL-PRS: indicates the reported number of Rx-Tx measurements for the same SL-PRS transmission (or reception) and different SL-PRS reception (or transmission) for the same pair of UEs;
-	maxMeasReportingForDiffSL-PRS: indicates the supported maximum number of Rx-Tx measurement reporting for different SL-PRS reception for the same pair of UEs.
UE supporting this feature shall also support FG41-1-1, and at least one of sl-PRS-TxInSharedResourcePool, sl-PRS-TxScheme1InDedicatedResourcePool or sl-PRS-TxScheme2InDedicatedResourcePool.

	tenMsUnitResponseTime
This field, if present, specifies the positioning modes for which the UE supports the enumerated value 'ten-milli-seconds' in the IE ResponseTime in IE CommonIEsRequestLocationInformation. This is represented by a bit string, with a one value at the bit position means 'ten-milli-seconds' response time unit for the positioning mode is supported; a zero value means not supported. If this field is absent, the UE does not support 'ten-milli-seconds' response time unit in CommonIEsRequestLocationInformation.



[bookmark: _Toc144117020][bookmark: _Toc146746953][bookmark: _Toc149599488][bookmark: _Toc163047167]–	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..maxNrOfUEs)) 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-RxTxTimeDiffMeasResult         SL-PRS-RxTxTimeDiffMeasResult,
    ...
}

SL-PRS-RxTxTimeDiffMeasResult ::= CHOICE {
    single-SL-PRS-RxTxTimeDiff        SL-PRS-RxTxTimeDiffResult,
    multiple-SL-PRS-RxTxTimeDiff          SEQUENCE {
[bookmark: _Hlk162810442]        sameSL-PRS-TxAndDiffSL-PRS-Rx         SEQUENCE (SIZE (2..4)) OF SL-PRS-RxTxTimeDiffResult    OPTIONAL,
        sameSL-PRS-RxAndDiffSL-PRS-Tx         SEQUENCE (SIZE (2..4)) OF SL-PRS-RxTxTimeDiffResult    OPTIONAL
    },
    ...
}

SL-PRS-RxTxTimeDiffResult ::= SEQUENCE {
    sl-PRS-ResourceId             INTEGER (0..16)               OPTIONAL,  -- sl-PRS-ResourceId
    sl-PRS-RxTxTimeDiffResult         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-RSRPP-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-TimingQuality                           SL-TimingQuality         OPTIONAL,  -- sl-TimingQuality
    tx-TimeInfo                                SL-TimeStamp             OPTIONAL,  -- tx-Time-Info
    ...
}

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

	SL-RTT-ProvideLocationInformation field descriptions

	los-NLOS-Indicator
This field specifies the UE's best estimate of the LOS or NLOS of the UE measurements (including RSTD, RTOA, RSRP, RSRPP, AoA and UE Rx-Tx time difference).

	sl-POS-ARP-ID-Rx
This field indicates ARP ID of an ARP used for reception for per-ARP measurement reporting. The ARP ID is used to uniquely identify an ARP associated with a UE.

	sl-PRS-ResourceId
This field specifies the PRS resourde ID used for SL positioning measurements.

	sl-PRS-RxTxTimeDiffResult
This field specifies SL Rx-Tx time difference measurement based on first path of arrival. The mapping of the field is defined in TS 38.133 [13].

	sl-PRS-RSRP-Result
This field specifies the sidelink PRS reference signal received power (RSRP) measurement.

	sl-PRS-RSRPP-Result
This field specifies the SL-RSRPP measurement based on first path of arrival.

	sl-RTT-AdditionalPathList
This field specifies the sidelink PRS measurements based on additional path of arrival.

	sl-TimeStamp
This field specifies the time instance at which the SL Rx-Tx time difference and SL-PRS RSRP (if included) measurement is performed.



[bookmark: _Toc144117025][bookmark: _Toc146746958][bookmark: _Toc149599493][bookmark: _Toc163047172]–	SL-TDOA-ProvideCapabilities
The IE SL-TDOA-ProvideCapabilities is used to indicate the support of SL-TDOA and to provide SL-TDOA positioning capabilities.
-- ASN1START
-- TAG-SL-TDOA-PROVIDECAPABILITIES-START

SL-TDOA-ProvideCapabilities ::= SEQUENCE {
    applicationLayerID              OCTET STRING,
    positioningModes                PositioningModes,
    tenMsUnitResponseTime           PositioningModes                            OPTIONAL,
    periodicalReporting             PositioningModes                            OPTIONAL,
    scheduledLocationRequestSupported    ScheduledLocationTimeSupportPerMode    OPTIONAL,
    sl-TDOA-CapabilityBandList      SEQUENCE (SIZE (1..nrMaxBands)) OF SL-TDOA-CapabilityPerBand,
    ...
}

SL-TDOA-CapabilityPerBand ::= SEQUENCE {
    --R1 41-1-7a    SL PRS measurement for SL-RSTD
    sl-PRS-RSTD-Meas              ENUMERATED {n1,n2,n3,n4}                      OPTIONAL,
    ...
}

-- TAG-SL-TDOA-PROVIDECAPABILITIES-STOP
-- ASN1STOP

	SL-TDOA-ProvideCapabilities field descriptions

	periodicalReporting
This field, if present, specifies the positioning modes for which the UE supports periodicalReporting. This is represented by a bit string, with a one value at the bit position means periodicalReporting for the positioning mode is supported; a zero value means not supported. If this field is absent, the UE does not support periodicalReporting in CommonIEsRequestLocationInformation.

	positioningModes
This field specifies the SL-TDOA mode(s) supported by the UE.

	scheduledLocationRequestSupported
This field, if present, specifies the positioning modes for which the UE supports scheduled location requests, i.e., supports the IE ScheduledLocationTime in IE CommonIEsRequestLocationInformation and the time base(s) supported for the scheduled location time for each positioning mode. If this field is absent, the UE does not support scheduled location requests.

	sl-PRS-RSTD-Meas
Indicates whether UE supports SL PRS measurement for SL-RSTD, and is comprised of the following functional components:
-	Support SL RSTD measurement based on SL-PRS;
-	Support SL RSTD measurement reporting;
The value indicates the supported maximum number of SL RSTD measurement reporting for different SL-PRS reception for the same pair of UEs.
UE supporting this feature shall also support FG41-1-1.

	tenMsUnitResponseTime
This field, if present, specifies the positioning modes for which the UE supports the enumerated value 'ten-milli-seconds' in the IE ResponseTime in IE CommonIEsRequestLocationInformation. This is represented by a bit string, with a one value at the bit position means 'ten-milli-seconds' response time unit for the positioning mode is supported; a zero value means not supported. If this field is absent, the UE does not support 'ten-milli-seconds' response time unit in CommonIEsRequestLocationInformation.



[bookmark: _Toc144117026][bookmark: _Toc146746959][bookmark: _Toc149599494][bookmark: _Toc163047173]–	SL-TDOA-RequestAssistanceData
-- ASN1START
-- TAG-SL-TDOA-REQUESTASSISTANCEDATA-START

SL-TDOA-RequestAssistanceData ::= SEQUENCE {
    sl-TDOA-AssistanceDataInfoReq      SEQUENCE (SIZE (1..maxNrOfUEs)) OF SL-TDOA-AssistanceDataReq,
    sl-RTD-InfoRequest                 ENUMERATED { true}                    OPTIONAL,
    ...
}

SL-TDOA-AssistanceDataReq ::= SEQUENCE {
    applicationLayerID-Req             OCTET STRING                          OPTIONAL,
    sl-RTD-InfoRequest                 ENUMERATED { true}                    OPTIONAL,
    ...
}

-- TAG-SL-TDOA-REQUESTASSISTANCEDATA-STOP
-- ASN1STOP

	SL-TDOA-RequestAssistanceData field descriptions

	sl-RTD-InfoRequest
This field indicates the SL RTD information requested.



[bookmark: _Toc144117027][bookmark: _Toc146746960][bookmark: _Toc149599495][bookmark: _Toc163047174]–	SL-TDOA-ProvideAssistanceData
-- ASN1START
-- TAG-SL-TDOA-PROVIDEASSISTANCEDATA-START

SL-TDOA-ProvideAssistanceData ::= SEQUENCE {
    sl-RTD-Info                             SL-RTD-Info    OPTIONAL,
    sl-PositionCalculationAssistanceTDOA    SL-PositionCalculationAssistanceTDOA    OPTIONAL,
    ...

}

SL-PositionCalculationAssistanceTDOA ::= SEQUENCE {
    sl-RTD-Info                              SL-RTD-Info    OPTIONAL,
    ...

}

-- TAG-SL-TDOA-PROVIDEASSISTANCEDATA-STOP
-- ASN1STOP

	SL-TDOA-ProvideAssistanceData field descriptions

	sl-RTD-Info
This field provides synchronization information of SL Anchor UEs.



[bookmark: _Toc144117029][bookmark: _Toc146746962][bookmark: _Toc149599497][bookmark: _Toc163047176]–	SL-TDOA-ProvideLocationInformation
-- ASN1START
-- TAG-SL-TDOA-PROVIDELOCATIONINFORMATION-START

SL-TDOA-ProvideLocationInformation ::= SEQUENCE {
    sl-RSTD-ReferenceUE-Info               SEQUENCE {
        applicationLayerID                     OCTET STRING
    }                                                                              OPTIONAL,
    sl-TDOA-SignalMeasurementInformation   SL-TDOA-SignalMeasurementInformation    OPTIONAL,
    ...
}

SL-TDOA-SignalMeasurementInformation ::= SEQUENCE {
    sl-TDOA-MeasList                         SEQUENCE (SIZE(1..maxNrOfUEs)) OF SL-TDOA-MeasElement,
    ...
}

SL-TDOA-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-RSRP-Result                    INTEGER (0..126)          OPTIONAL,  -- sl-PRS-RSRP
    sl-PRS-RSRPP-Result                   INTEGER (0..126)          OPTIONAL,  -- sl-PRS-RSRPP
[bookmark: _Hlk149582654]    sl-RSTD-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-RSTD
    sl-TDOA-AdditionalPathList            SL-TDOA-AdditionalPathList OPTIONAL,
    sl-TimeStamp                          SL-TimeStamp               OPTIONAL,  -- sl-Timestamp
    sl-TimingQuality                      SL-TimingQuality           OPTIONAL,  -- sl-TimingQuality
    ...

}

SL-TDOA-AdditionalPathList ::= SEQUENCE (SIZE(1..8)) OF SL-TDOA-AdditionalPath


SL-TDOA-AdditionalPath  ::= SEQUENCE {
    sl-RSTD-AdditionalPathResult          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,  -- additionalPath-SL-PRS-RSTD
    sl-PRS-AdditionalPathRSRPP-Result      INTEGER (0..126)         OPTIONAL,  -- additionalPath-SL-PRS-RSRPP
    sl-TimingQuality                       SL-TimingQuality         OPTIONAL,  -- sl-TimingQuality
    ...
}

-- TAG-SL-TDOA-PROVIDELOCATIONINFORMATION-STOP
-- ASN1STOP

	SL-TDOA-ProvideLocationInformation field descriptions

	los-NLOS-Indicator
This field specifies the UE's best estimate of the LOS or NLOS of the UE measurements (including RSTD, RTOA, RSRP, RSRPP, AoA and UE Rx-Tx time difference).

	sl-POS-ARP-ID-Rx
This field indicates ARP ID of an ARP used for reception for per-ARP measurement reporting. The ARP ID is used to uniquely identify an ARP associated with a UE.

	sl-PRS-ResourceId
This field specifies the PRS resourde ID used for SL positioning measurements.

	sl-PRS-RSRP-Result
This field specifies the sidelink PRS reference signal received power (RSRP) measurement.

	sl-PRS-hRSRPP-Result
This field specifies the SL-RSRPP measurement based on first path of arrival.

	sl-TDOA-AdditionalPathList
This field specifies the sidelink PRS measurements based on additional path of arrival.

	sl-RSTD-Result
This field specifies the SL-RSTD measurement based on first path of arrival.

	sl-RSTD-ReferenceUE-Info
This field indicates reference UE information for SL-PRS based RSTD measurement report.

	sl-TimeStamp
This field specifies the time instance at which the SL RSTD and SL-PRS RSRP (if included) measurement is performed.



[bookmark: _Toc149599502][bookmark: _Toc163047181]–	SL-TOA-ProvideCapabilities
The IE SL-TOA-ProvideCapabilities is used to indicate the support of SL-TOA and to provide SL-TOA positioning capabilities.
-- ASN1START
-- TAG-SL-TOA-PROVIDECAPABILITIES-START

SL-TOA-ProvideCapabilities ::= SEQUENCE {
    applicationLayerID             OCTET STRING,
    positioningModes               PositioningModes,
    tenMsUnitResponseTime          PositioningModes                            OPTIONAL,
    periodicalReporting            PositioningModes                            OPTIONAL,
    scheduledLocationRequestSupported    ScheduledLocationTimeSupportPerMode    OPTIONAL,
    sl-TOA-CapabilityBandList       SEQUENCE (SIZE (1..nrMaxBands)) OF SL-TOA-CapabilityPerBand,
    ...
}

SL-TOA-CapabilityPerBand ::= SEQUENCE {
    --R1 41-1-7b SL PRS measurement for SL RTOA
    sl-RTOA-Meas                  ENUMERATED {n1,n2,n3,n4}                      OPTIONAL,
    ...
}

-- TAG-SL-TOA-PROVIDECAPABILITIES-STOP
-- ASN1STOP

	SL-TOA-ProvideCapabilities field descriptions

	periodicalReporting
This field, if present, specifies the positioning modes for which the UE supports periodicalReporting. This is represented by a bit string, with a one value at the bit position means periodicalReporting for the positioning mode is supported; a zero value means not supported. If this field is absent, the UE does not support periodicalReporting in CommonIEsRequestLocationInformation.

	positioningModes
This field specifies the SL-TOA mode(s) supported by the UE.

	scheduledLocationRequestSupported
This field, if present, specifies the positioning modes for which the UE supports scheduled location requests, i.e., supports the IE ScheduledLocationTime in IE CommonIEsRequestLocationInformationss and the time base(s) supported for the scheduled location time for each positioning mode. If this field is absent, the UE does not support scheduled location requests.

	sl-RTOA-Meas
Indicates whether UE supports SL PRS measurement for SL-RTOA, and is comprised of the following functional components:
-	Support SL RTOA measurement based on SL-PRS;
-	Support SL RTOA measurement reporting.
The value indicates the supported maximum number of SL RTOA measurement reporting for different SL-PRS reception for the same pair of UEs.
UE supporting this feature shall also support FG41-1-1.

	tenMsUnitResponseTime
This field, if present, specifies the positioning modes for which the UE supports the enumerated value 'ten-milli-seconds' in the IE ResponseTime in IE CommonIEsRequestLocationInformation. This is represented by a bit string, with a one value at the bit position means 'ten-milli-seconds' response time unit for the positioning mode is supported; a zero value means not supported. If this field is absent, the UE does not support 'ten-milli-seconds' response time unit in CommonIEsRequestLocationInformation.



[bookmark: _Toc149599503][bookmark: _Toc163047182]–	SL-TOA-RequestAssistanceData
-- ASN1START
-- TAG-SL-TOA-REQUESTASSISTANCEDATA-START

SL-TOA-RequestAssistanceData ::= SEQUENCE {
    sl-TOA-AssistanceDataInfoReq     SEQUENCE (SIZE (1..maxNrOfUEs)) OF SL-TOA-AssistanceDataReq,
    sl-RTD-InfoRequest               ENUMERATED { true}                    OPTIONAL,
    ...

}

SL-TOA-AssistanceDataReq ::= SEQUENCE {
    applicationLayerID-Req                       OCTET STRING                          OPTIONAL,
    sl-RTD-InfoRequest                           ENUMERATED { true}                    OPTIONAL,
    ...
}

-- TAG-SL-TOA-REQUESTASSISTANCEDATA-STOP
-- ASN1STOP

	SL-TOA-RequestAssistanceData field descriptions

	sl-RTD-InfoRequest
This field indicates the SL RTD information requested.



[bookmark: _Toc149599504][bookmark: _Toc163047183]–	SL-TOA-ProvideAssistanceData
-- ASN1START
-- TAG-SL-TOA-PROVIDEASSISTANCEDATA-START

SL-TOA-ProvideAssistanceData ::= SEQUENCE {
    sl-RTD-Info                             SL-RTD-Info    OPTIONAL,
    sl-PositionCalculationAssistanceTOA    SL-PositionCalculationAssistanceTOA    OPTIONAL,
    ...

}

SL-PositionCalculationAssistanceTOA ::= SEQUENCE {
    sl-RTD-Info                             SL-RTD-Info    OPTIONAL,
    ...
}

-- TAG-SL-TOA-PROVIDEASSISTANCEDATA-STOP
-- ASN1STOP

	SL-TOA-ProvideAssistanceData field descriptions

	sl-RTD-Info
This field provides synchronization information of SL Anchor UEs.



[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

	SL-TOA-ProvideLocationInformation field descriptions

	los-NLOS-Indicator
This field specifies the UE's best estimate of the LOS or NLOS of the UE measurements (including RSTD, RTOA, RSRP, RSRPP, AoA and UE Rx-Tx time difference).

	sl-TOA-AdditionalPathList
This field specifies the sidelink PRS measurements based on additional path of arrival.

	sl-POS-ARP-ID-Rx
This field indicates ARP ID of an ARP used for reception for per-ARP measurement reporting. The ARP ID is used to uniquely identify an ARP associated with a UE.

	sl-PRS-ResourceId
This field specifies the PRS resourde ID used for SL positioning measurements.

	sl-PRS-RSRP-Result
This field specifies the sidelink PRS reference signal received power (RSRP) measurement.

	sl-PRS-RSRPP-Result
This field specifies the SL-RSRPP measurement based on first path of arrival.

	sl-RTOA-Result
This field specifies the SL-RTOA measurement based on first path of arrival.

	sl-TimeStamp
This field specifies the time instance at which the SL RTOA and SL-PRS RSRP (if included) measurement is performed.
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