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1 Introduction
At last RAN2#125bis meeting the contribution on error messaging in SLPP [2] was discussed and the highlighted agreement was made [1]. In this contribution we discuss the options for introducing SL-specific error cause values in SLPP [3].
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Agreements:

…

Introduce error IEs. FFS on what error causes should be selected, TP is to be discussed in next meeting.


2 Discussion
2.1 Initial set of SL-specific error cause values
In the contribution [2] a first candidate list of SL positioning method specific error cause values acc. to the type of error information and receiving device has been presented. It should be noted that there may be many more to consider. However, in view of the oncoming Rel-18 ASN.1 freeze in June 2024, there is no time to discuss them in detail. Therefore, we suggest to firstly agree on the initial set of SL-specific error cause values as listed in Table 1 below which we assume are non-controversial. At a later stage, we can discuss whether additional error cause values may need to be introduced and agree on them on a case-by-case basis.
Proposal 1: Agree on the initial set of SL-specific error cause values as listed in Table 1.
Table 1: Initial set of SL-specific error cause values
	Type
	Error  cause value
	Applicable for

Target
	Applicable for
Anchor 
	Applicable for
Server

	General
	undefined
	X
	X
	X

	Measurement
	notAllRequestedMeasurementsPossible
	X
	X
	

	Assistance data
	assistanceDataMissing
	X
	X
	

	
	assistanceDataNotSupportedByServer
	
	
	X

	
	assistanceDataSupportedButCurrentlyNotAvailableByServer
	
	
	X

	
	notAllRequestedAssistanceDataAvailableByServer
	
	
	X


2.2 Options for introducing SL-specific error cause values in SLPP
The SL-specific error cause values need to be introduced in the SL positioning method specific IEs for ProvideAssistanceData and ProvideLocationInformation. We identified two basic options for doing that:
· Option 1: A common IE SL-ErrorCauses is defined that contains the SL-specific error cause values from Table 1. This common IE is then imported by each SL positioning method specific ASN.1 module and can be used in the concerned ProvideAssistanceData and ProvideLocationInformation IEs. This option is simple and requires only minor ASN.1 changes but has the drawback that the list of error cause values in the common IE SL-ErrorCauses may grow over time. If an error occurs it is then up to implementation to ensure that the correct error cause value among the set of defined error cause values is selected. A TP acc. to this Option 1 is provided in Annex A.
· Option 2: SL positioning method specific Error IE is defined and used only in the concerned ASN.1 module. Furthermore, the error cause values are grouped for server, target device and anchor device. This option requires more ASN.1 changes compared to Option 1. However, the advantage of this option is that the set of applicable error cause values for each SL positioning method and device type is clearly defined, so that the risk of selecting a wrong error cause value can be minimized. A TP acc. to this Option 2 is provided in Annex B.

Proposal 2: Discuss and decide on the option for introducing SL-specific error cause values in SLPP.
3 Conclusion

In this contribution we have discussed the options for introducing SL-specific error cause values in SLPP and made the following proposals:
Proposal 1: Agree on the initial set of SL-specific error cause values as listed in Table 1.

Proposal 2: Discuss and decide on the option for introducing SL-specific error cause values in SLPP.
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5 Annex A: TP acc. to Option 1
6.3.1
Common information elements

–
SL-ErrorCauses
-- ASN1START

-- TAG-SL-ERRORCAUSES-START

SL-ErrorCauses ::= SEQUENCE {

    cause


ENUMERATED
{
undefined,









assistanceDataMissing,










notAllRequestedMeasurementsPossible,









assistanceDataNotSupportedByServer,










assistanceDataSupportedButCurrentlyNotAvailableByServer,










notAllRequestedAssistanceDataAvailableByServer,










...








},

...

}
-- TAG-SL-ERRORCAUSES-STOP

-- ASN1STOP

6.7
SLPP PDU SL-AoA Contents

–
SLPP-PDU-SL-AoA-Contents

This ASN.1 segment is the start of the SLPP PDU SL-AoA Contents definitions.

-- ASN1START

-- TAG-SLPP-PDU-SL-AOA-CONTENTS-START

SLPP-PDU-SL-AoA-Contents DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS

    LCS-GCS-Translation,

    LOS-NLOS-Indicator,

    PositioningModes,

    SL-TimeStamp,

    SL-TimingQuality,

    maxNrOfUEs,

    ScheduledLocationTimeSupportPerMode,

    nrMaxBands,

SL-ErrorCauses
FROM

    SLPP-PDU-Definitions;

-- TAG-SLPP-PDU-SL-A0A-CONTENTS-STOP

-- ASN1STOP

–
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-Error




 SL-ErrorCauses

  









  OPTIONAL,
    ...

}

SL-AoA-AssistanceData ::= SEQUENCE {

    applicationLayerID                           OCTET STRING,

    expectedSL-AzimuthAoA-AndUncertainty         INTEGER(0..3599),                      -- expected-SL-AoA-and-Uncertainty

    expectedSL-ZenithAoA-AndUncertainty          INTEGER(0..1800)        OPTIONAL,  -- expected-SL-AoA-and-Uncertainty

    ...

}

-- 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.

	sl-AoA-Error
This field provides SL-AoA error reasons.


–
SL-AoA-ProvideLocationInformation

-- ASN1START

-- TAG-SL-AOA-PROVIDELOCATIONINFORMATION-START

SL-AoA-ProvideLocationInformation ::= SEQUENCE {

    sl-AoA-SignalMeasurementInformation   SL-AoA-SignalMeasurementInformation    OPTIONAL,

sl-AoA-Error




 
  SL-ErrorCauses

  



 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..1799)         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..1799)         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].


6.8
SLPP PDU SL-RTT Contents

–
SLPP-PDU-SL-RTT-Contents

This ASN.1 segment is the start of the SLPP PDU SL-RTT Contents definitions.

-- ASN1START

-- TAG-SLPP-PDU-SL-RTT-CONTENTS-START

SLPP-PDU-SL-RTT-Contents DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS

    LOS-NLOS-Indicator,

    PositioningModes,

    SL-TimeStamp,

    SL-TimingQuality,

    maxNrOfUEs,

    ScheduledLocationTimeSupportPerMode,

    nrMaxBands,

SL-ErrorCauses
FROM

    SLPP-PDU-Definitions;

-- TAG-SLPP-PDU-SL-RTT-CONTENTS-STOP

-- ASN1STOP

–
SL-RTT-ProvideAssistanceData

-- ASN1START

-- TAG-SL-RTT-PROVIDEASSISTANCEDATA-START

SL-RTT-ProvideAssistanceData ::= SEQUENCE {


sl-RTT-Error




 SL-ErrorCauses

  









  OPTIONAL,
    ...
}

-- TAG-SL-RTT-PROVIDEASSISTANCEDATA-STOP

-- ASN1STOP

	SL-RTT-ProvideAssistanceData field descriptions

	sl-RTT-Error
This field provides SL-RTT error reasons.


–
SL-RTT-ProvideLocationInformation

-- ASN1START

-- TAG-SL-RTT-PROVIDELOCATIONINFORMATION-START

SL-RTT-ProvideLocationInformation ::= SEQUENCE {

    sl-RTT-SignalMeasurementInformation   SL-RTT-SignalMeasurementInformation    OPTIONAL,

sl-RTT-Error




 
  SL-ErrorCauses

  



 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 {

        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

    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.


6.9
SLPP PDU SL-TDOA Contents

–
SLPP-PDU-SL-TDOA-Contents

This ASN.1 segment is the start of the SLPP PDU SL-TDOA Contents definitions.

-- ASN1START

-- TAG-SLPP-PDU-SL-TDOA-CONTENTS-START

SLPP-PDU-SL-TDOA-Contents DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS

    LOS-NLOS-Indicator,

    PositioningModes,

    SL-RTD-Info,

    SL-TimeStamp,

    SL-TimingQuality,

    maxNrOfUEs,

    ScheduledLocationTimeSupportPerMode,

    nrMaxBands,

SL-ErrorCauses
FROM

    SLPP-PDU-Definitions;

-- TAG-SLPP-PDU-SL-TDOA-CONTENTS-STOP

-- ASN1STOP

–
SL-TDOA-ProvideAssistanceData

-- ASN1START

-- TAG-SL-TDOA-PROVIDEASSISTANCEDATA-START

SL-TDOA-ProvideAssistanceData ::= SEQUENCE {

    sl-PositionCalculationAssistanceTDOA    SL-PositionCalculationAssistanceTDOA    OPTIONAL,

sl-TDOA-Error




 
  
SL-ErrorCauses

  



 
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.

	sl-TDOA-Error
This field provides SL-TDOA error reasons.


–
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-Error




 
   SL-ErrorCauses

  



   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

    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

    ...

}

-- 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.


6.10
SLPP PDU SL-TOA Contents

–
SLPP-PDU-SL-TOA-Contents

This ASN.1 segment is the start of the SLPP PDU SL-TOA Contents definitions.

-- ASN1START

-- TAG-SLPP-PDU-SL-TOA-CONTENTS-START

SLPP-PDU-SL-TOA-Contents DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS

    LOS-NLOS-Indicator,

    PositioningModes,

    SL-RTD-Info,

    SL-TimeStamp,

    SL-TimingQuality,

    maxNrOfUEs,

    ScheduledLocationTimeSupportPerMode,

    nrMaxBands,

SL-ErrorCauses
FROM

    SLPP-PDU-Definitions;

-- TAG-SLPP-PDU-SL-TOA-CONTENTS-STOP

-- ASN1STOP

–
SL-TOA-ProvideAssistanceData

-- ASN1START

-- TAG-SL-TOA-PROVIDEASSISTANCEDATA-START

SL-TOA-ProvideAssistanceData ::= SEQUENCE {

    sl-PositionCalculationAssistanceTOA    SL-PositionCalculationAssistanceTOA    OPTIONAL,

sl-TOA-Error




 
   SL-ErrorCauses

  



  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.

	sl-TOA-Error
This field provides SL-TOA error reasons.


–
SL-TOA-ProvideLocationInformation

-- ASN1START

-- TAG-SL-TOA-PROVIDELOCATIONINFORMATION-START

SL-TOA-ProvideLocationInformation ::= SEQUENCE {

    sl-TOA-SignalMeasurementInformation   SL-TOA-SignalMeasurementInformation    OPTIONAL,

sl-TOA-Error




 
  SL-ErrorCauses

  



 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

    ...

}

-- 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.


6 Annex B: TP acc. to Option 2
6.7
SLPP PDU SL-AoA Contents

–
SLPP-PDU-SL-AoA-Contents

This ASN.1 segment is the start of the SLPP PDU SL-AoA Contents definitions.

-- ASN1START

-- TAG-SLPP-PDU-SL-AOA-CONTENTS-START

SLPP-PDU-SL-AoA-Contents DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS

    LCS-GCS-Translation,

    LOS-NLOS-Indicator,

    PositioningModes,

    SL-TimeStamp,

    SL-TimingQuality,

    maxNrOfUEs,

    ScheduledLocationTimeSupportPerMode,

    nrMaxBands

FROM

    SLPP-PDU-Definitions;

-- TAG-SLPP-PDU-SL-A0A-CONTENTS-STOP

-- ASN1STOP

–
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-Error




 SL-AoA-Error

  









  OPTIONAL,
    ...

}

SL-AoA-AssistanceData ::= SEQUENCE {

    applicationLayerID                           OCTET STRING,

    expectedSL-AzimuthAoA-AndUncertainty         INTEGER(0..3599),                      -- expected-SL-AoA-and-Uncertainty

    expectedSL-ZenithAoA-AndUncertainty          INTEGER(0..1800)        OPTIONAL,  -- expected-SL-AoA-and-Uncertainty

    ...

}

-- 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.

	sl-AoA-Error
This field provides SL-AoA error reasons.


–
SL-AoA-ProvideLocationInformation

-- ASN1START

-- TAG-SL-AOA-PROVIDELOCATIONINFORMATION-START

SL-AoA-ProvideLocationInformation ::= SEQUENCE {

    sl-AoA-SignalMeasurementInformation   SL-AoA-SignalMeasurementInformation    OPTIONAL,

sl-AoA-Error





  SL-AoA-Error

  




 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..1799)         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..1799)         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].


–
SL-AoA-Error
-- ASN1START

-- TAG-SL-AOA-ERROR-START

SL-AoA-Error ::= CHOICE {

    serverErrorCauses




SL-AoA-ServerErrorCauses,


targetDeviceErrorCauses



SL-AoA-TargetDeviceErrorCauses, 
   
anchorDeviceErrorCauses



SL-AoA-AnchorDeviceErrorCauses,

...

}

-- TAG-SL-AOA-ERROR-STOP

-- ASN1STOP

–
SL-AoA-AnchorDeviceErrorCauses
-- ASN1START

-- TAG-SL-AOA-ANCHORDEVICERRORCAUSES-START

SL-AoA-AnchorDeviceErrorCauses ::= SEQUENCE {

    cause


ENUMERATED
{
undefined,










assistanceDataMissing,










notAllRequestedMeasurementsPossible,










...








},

...

}
-- TAG-SL-AOA-ANCHORDEVICERRORCAUSES-STOP

-- ASN1STOP
–
SL-AoA-ServerErrorCauses
-- ASN1START

-- TAG-SL-AOA-SERVERERRORCAUSES-START

SL-AoA-ServerErrorCauses ::= SEQUENCE {

    cause


ENUMERATED
{
undefined,










assistanceDataNotSupportedByServer,










assistanceDataSupportedButCurrentlyNotAvailableByServer,










notAllRequestedAssistanceDataAvailableByServer,










...








},

...

}
-- TAG-SL-AOA-SERVERERRORCAUSES-STOP

-- ASN1STOP

–
SL-AoA-TargetDeviceErrorCauses
-- ASN1START

-- TAG-SL-AOA-TARGETDEVICEERRORCAUSES-START

SL-AoA-TargetDeviceErrorCauses ::= SEQUENCE {

    cause


ENUMERATED
{
undefined,










assistanceDataMissing,










notAllRequestedMeasurementsPossible,










...








},

...

}
-- TAG-SL-AOA-TARGETDEVICEERRORCAUSES-STOP

-- ASN1STOP

6.8
SLPP PDU SL-RTT Contents

–
SLPP-PDU-SL-RTT-Contents

This ASN.1 segment is the start of the SLPP PDU SL-RTT Contents definitions.

-- ASN1START

-- TAG-SLPP-PDU-SL-RTT-CONTENTS-START

SLPP-PDU-SL-RTT-Contents DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS

    LOS-NLOS-Indicator,

    PositioningModes,

    SL-TimeStamp,

    SL-TimingQuality,

    maxNrOfUEs,

    ScheduledLocationTimeSupportPerMode,

    nrMaxBands

FROM

    SLPP-PDU-Definitions;

-- TAG-SLPP-PDU-SL-RTT-CONTENTS-STOP

-- ASN1STOP

–
SL-RTT-ProvideAssistanceData

-- ASN1START

-- TAG-SL-RTT-PROVIDEASSISTANCEDATA-START

SL-RTT-ProvideAssistanceData ::= SEQUENCE {


sl-RTT-Error




 SL-RTT-Error

  









  OPTIONAL,
    ...
}

-- TAG-SL-RTT-PROVIDEASSISTANCEDATA-STOP

-- ASN1STOP

	SL-RTT-ProvideAssistanceData field descriptions

	sl-RTT-Error
This field provides SL-RTT error reasons.


–
SL-RTT-ProvideLocationInformation

-- ASN1START

-- TAG-SL-RTT-PROVIDELOCATIONINFORMATION-START

SL-RTT-ProvideLocationInformation ::= SEQUENCE {

    sl-RTT-SignalMeasurementInformation   SL-RTT-SignalMeasurementInformation    OPTIONAL,

sl-RTT-Error




 
  SL-RTT-Error

  




 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 {

        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

    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.


–
SL-RTT-Error
-- ASN1START

-- TAG-SL-RTT-ERROR-START

SL-RTT-Error ::= CHOICE {

    serverErrorCauses




SL-RTT-ServerErrorCauses,


targetDeviceErrorCauses



SL-RTT-TargetDeviceErrorCauses, 
   
anchorDeviceErrorCauses



SL-RTT-AnchorDeviceErrorCauses,

...

}

-- TAG-SL-RTT-ERROR-STOP

-- ASN1STOP

–
SL-RTT-AnchorDeviceErrorCauses
-- ASN1START

-- TAG-SL-RTT-ANCHORDEVICERRORCAUSES-START

SL-RTT-AnchorDeviceErrorCauses ::= SEQUENCE {

    cause


ENUMERATED
{
undefined,










assistanceDataMissing,










notAllRequestedMeasurementsPossible,










...








},

...

}
-- TAG-SL-RTT-ANCHORDEVICERRORCAUSES-STOP

-- ASN1STOP

–
SL-RTT-ServerErrorCauses
-- ASN1START

-- TAG-SL-RTT-SERVERERRORCAUSES-START

SL-RTT-ServerErrorCauses ::= SEQUENCE {

    cause


ENUMERATED
{
undefined,










assistanceDataNotSupportedByServer,










assistanceDataSupportedButCurrentlyNotAvailableByServer,










notAllRequestedAssistanceDataAvailableByServer,










...








},

...

}
-- TAG-SL-RTT-SERVERERRORCAUSES-STOP

-- ASN1STOP

–
SL-RTT-TargetDeviceErrorCauses
-- ASN1START

-- TAG-SL-RTT-TARGETDEVICEERRORCAUSES-START

SL-RTT-TargetDeviceErrorCauses ::= SEQUENCE {

    cause


ENUMERATED
{
undefined,










assistanceDataMissing,










notAllRequestedMeasurementsPossible,










...








},

...

}
-- TAG-SL-RTT-TARGETDEVICEERRORCAUSES-STOP

-- ASN1STOP

6.9
SLPP PDU SL-TDOA Contents

–
SLPP-PDU-SL-TDOA-Contents

This ASN.1 segment is the start of the SLPP PDU SL-TDOA Contents definitions.

-- ASN1START

-- TAG-SLPP-PDU-SL-TDOA-CONTENTS-START

SLPP-PDU-SL-TDOA-Contents DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS

    LOS-NLOS-Indicator,

    PositioningModes,

    SL-RTD-Info,

    SL-TimeStamp,

    SL-TimingQuality,

    maxNrOfUEs,

    ScheduledLocationTimeSupportPerMode,

    nrMaxBands

FROM

    SLPP-PDU-Definitions;

-- TAG-SLPP-PDU-SL-TDOA-CONTENTS-STOP

-- ASN1STOP

–
SL-TDOA-ProvideAssistanceData

-- ASN1START

-- TAG-SL-TDOA-PROVIDEASSISTANCEDATA-START

SL-TDOA-ProvideAssistanceData ::= SEQUENCE {

    sl-PositionCalculationAssistanceTDOA    SL-PositionCalculationAssistanceTDOA    OPTIONAL,

sl-TDOA-Error




 
  
SL-TDOA-Error

  




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.

	sl-TDOA-Error
This field provides SL-TDOA error reasons.


–
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-Error




 
   SL-TDOA-Error

  



   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

    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

    ...

}

-- 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.


–
SL-TDOA-Error
-- ASN1START

-- TAG-SL-TDOA-ERROR-START

SL-TDOA-Error ::= CHOICE {

    serverErrorCauses




SL-TDOA-ServerErrorCauses,


targetDeviceErrorCauses



SL-TDOA-TargetDeviceErrorCauses, 
   
anchorDeviceErrorCauses



SL-TDOA-AnchorDeviceErrorCauses,

...

}

-- TAG-SL-TDOA-ERROR-STOP

-- ASN1STOP

–
SL-TDOA-AnchorDeviceErrorCauses
-- ASN1START

-- TAG-SL-TDOA-ANCHORDEVICERRORCAUSES-START

SL-TDOA-AnchorDeviceErrorCauses ::= SEQUENCE {

    cause


ENUMERATED
{
undefined,










assistanceDataMissing,










notAllRequestedMeasurementsPossible,










...








},

...

}
-- TAG-SL-TDOA-ANCHORDEVICERRORCAUSES-STOP

-- ASN1STOP

–
SL-TDOA-ServerErrorCauses
-- ASN1START

-- TAG-SL-TDOA-SERVERERRORCAUSES-START

SL-TDOA-ServerErrorCauses ::= SEQUENCE {

   cause


ENUMERATED
{
undefined,










assistanceDataNotSupportedByServer,










assistanceDataSupportedButCurrentlyNotAvailableByServer,










notAllRequestedAssistanceDataAvailableByServer,










...








},

...

}
-- TAG-SL-TDOA-SERVERERRORCAUSES-STOP

-- ASN1STOP

–
SL-TDOA-TargetDeviceErrorCauses
-- ASN1START

-- TAG-SL-TDOA-TARGETDEVICEERRORCAUSES-START

SL-TDOA-TargetDeviceErrorCauses ::= SEQUENCE {

   cause


ENUMERATED
{
undefined,










assistanceDataMissing,










notAllRequestedMeasurementsPossible,










...








},

...

}
-- TAG-SL-TDOA-TARGETDEVICEERRORCAUSES-STOP

-- ASN1STOP

6.10
SLPP PDU SL-TOA Contents

–
SLPP-PDU-SL-TOA-Contents

This ASN.1 segment is the start of the SLPP PDU SL-TOA Contents definitions.

-- ASN1START

-- TAG-SLPP-PDU-SL-TOA-CONTENTS-START

SLPP-PDU-SL-TOA-Contents DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS

    LOS-NLOS-Indicator,

    PositioningModes,

    SL-RTD-Info,

    SL-TimeStamp,

    SL-TimingQuality,

    maxNrOfUEs,

    ScheduledLocationTimeSupportPerMode,

    nrMaxBands

FROM

    SLPP-PDU-Definitions;

-- TAG-SLPP-PDU-SL-TOA-CONTENTS-STOP

-- ASN1STOP

–
SL-TOA-ProvideAssistanceData

-- ASN1START

-- TAG-SL-TOA-PROVIDEASSISTANCEDATA-START

SL-TOA-ProvideAssistanceData ::= SEQUENCE {

    sl-PositionCalculationAssistanceTOA    SL-PositionCalculationAssistanceTOA    OPTIONAL,

sl-TOA-Error




 
   SL-TOA-Error

  




  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.

	sl-TOA-Error
This field provides SL-TOA error reasons.


–
SL-TOA-ProvideLocationInformation

-- ASN1START

-- TAG-SL-TOA-PROVIDELOCATIONINFORMATION-START

SL-TOA-ProvideLocationInformation ::= SEQUENCE {

    sl-TOA-SignalMeasurementInformation   SL-TOA-SignalMeasurementInformation    OPTIONAL,

sl-TOA-Error




 
  SL-TOA-Error

  




 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

    ...

}

-- 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.


–
SL-TOA-Error
-- ASN1START

-- TAG-SL-TOA-ERROR-START

SL-TOA-Error ::= CHOICE {

    serverErrorCauses




SL-TOA-ServerErrorCauses,


targetDeviceErrorCauses



SL-TOA-TargetDeviceErrorCauses, 
   
anchorDeviceErrorCauses



SL-TOA-AnchorDeviceErrorCauses,

...

}

-- TAG-SL-TOA-ERROR-STOP

-- ASN1STOP

–
SL-TOA-AnchorDeviceErrorCauses
-- ASN1START

-- TAG-SL-TOA-ANCHORDEVICERRORCAUSES-START

SL-TOA-AnchorDeviceErrorCauses ::= SEQUENCE {

    cause


ENUMERATED
{
undefined,










assistanceDataMissing,










notAllRequestedMeasurementsPossible,










...








},

...

}
-- TAG-SL-TOA-ANCHORDEVICERRORCAUSES-STOP

-- ASN1STOP

–
SL-TOA-ServerErrorCauses
-- ASN1START

-- TAG-SL-TOA-SERVERERRORCAUSES-START

SL-TOA-ServerErrorCauses ::= SEQUENCE {

   cause


ENUMERATED
{
undefined,










assistanceDataNotSupportedByServer,










assistanceDataSupportedButCurrentlyNotAvailableByServer,










notAllRequestedAssistanceDataAvailableByServer,










...








},

...

}
-- TAG-SL-TOA-SERVERERRORCAUSES-STOP

-- ASN1STOP

–
SL-TOA-TargetDeviceErrorCauses
-- ASN1START

-- TAG-SL-TOA-TARGETDEVICEERRORCAUSES-START

SL-TOA-TargetDeviceErrorCauses ::= SEQUENCE {

    cause


ENUMERATED
{
undefined,










assistanceDataMissing,










notAllRequestedMeasurementsPossible,










...








},

...

}
-- TAG-SL-TOA-TARGETDEVICEERRORCAUSES-STOP

-- ASN1STOP

2

