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1 Introduction

RAN2 had agreed LPP capability for RAT-dependent positioning integrity as below:
Agreements:

Introduce a single UE capability on supporting RAT-dependent positioning integrity for DL-TDOA and DL-AoD respectively.  Additional finer-grained capabilities are not excluded if a need is found.

In this contribution, we provide the TP for LPP capability signaling for RAT-dependent positioning integrity.
2 Discussion
6.5.10.6
NR DL-TDOA Capability Information

–
NR-DL-TDOA-ProvideCapabilities
The IE NR-DL-TDOA-ProvideCapabilities is used by the target device to indicate its capability to support NR DL-TDOA and to provide its NR DL-TDOA positioning capabilities to the location server.

-- ASN1START

NR-DL-TDOA-ProvideCapabilities-r16 ::= SEQUENCE {


nr-DL-TDOA-Mode-r16





PositioningModes,


nr-DL-TDOA-PRS-Capability-r16


NR-DL-PRS-ResourcesCapability-r16,


nr-DL-TDOA-MeasurementCapability-r16
NR-DL-TDOA-MeasurementCapability-r16,


nr-DL-PRS-QCL-ProcessingCapability-r16
NR-DL-PRS-QCL-ProcessingCapability-r16,


nr-DL-PRS-ProcessingCapability-r16

NR-DL-PRS-ProcessingCapability-r16,


additionalPathsReport-r16



ENUMERATED { supported }




OPTIONAL,


periodicalReporting-r16




PositioningModes






OPTIONAL,


...,


[[


ten-ms-unit-ResponseTime-r17


PositioningModes






OPTIONAL,


nr-PosCalcAssistanceSupport-r17


BIT STRING {
trpLocSup

(0),
















beamInfoSup

(1),
















rtdInfoSup

(2),
















trpTEG-InfoSup
(3)















}
(SIZE (1..8))



OPTIONAL,


nr-los-nlos-AssistanceDataSupport-r17
SEQUENCE {













type-r17

LOS-NLOS-IndicatorType2-r17,













granularity-r17
LOS-NLOS-IndicatorGranularity2-r17,













...












}










OPTIONAL,

nr-DL-PRS-ExpectedAoD-or-AoA-Sup-r17
BIT STRING {
eAoD

(0),
















eAoA

(1)















}
(SIZE (1..8))



OPTIONAL,

nr-DL-TDOA-On-Demand-DL-PRS-Support-r17
NR-On-Demand-DL-PRS-Support-r17



OPTIONAL,


nr-los-nlos-IndicatorSupport-r17

SEQUENCE {













type-r17

LOS-NLOS-IndicatorType2-r17,













granularity-r17
LOS-NLOS-IndicatorGranularity2-r17,













...












}










OPTIONAL,


additionalPathsExtSupport-r17


ENUMERATED { n4, n6, n8 }




OPTIONAL,


scheduledLocationRequestSupported-r17
ScheduledLocationTimeSupportPerMode-r17

OPTIONAL,


nr-dl-prs-AssistanceDataValidity-r17
SEQUENCE {








area-validity-r17
INTEGER (1..maxNrOfAreas-r17)


OPTIONAL,







...








}














OPTIONAL,


multiMeasInSameMeasReport-r17


ENUMERATED { supported }




OPTIONAL,


mg-ActivationRequest-r17



ENUMERATED { supported }




OPTIONAL

]],


[[


posMeasGapSupport-r17




ENUMERATED { supported }




OPTIONAL


]],

[[

nr-DL-TDOA-posIntegritySupport-r18

ENUMERATED { supported }




OPTIONAL
]]
}

-- ASN1STOP

	NR-DL-TDOA-ProvideCapabilities field descriptions

	nr-DL-TDOA-Mode

This field specifies the NR DL-TDOA mode(s) supported by the target device.

	periodicalReporting

This field, if present, specifies the positioning modes for which the target device 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 target device does not support periodicalReporting in CommonIEsRequestLocationInformation.

	ten-ms-unit-ResponseTime

This field, if present, specifies the positioning modes for which the target device 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 target device does not support 'ten-milli-seconds' response time unit in CommonIEsRequestLocationInformation.

	nr-PosCalcAssistanceSupport

This field indicates the Position Calculation Assistance Data supported by the target device for UE-based DL-TDOA. This is represented by a bit string, with a one‑value at the bit position means the particular assistance data is supported; a zero‑value means not supported.

-
bit 0 indicates whether the field nr-TRP-LocationInfo in IE NR-PositionCalculationAssistance is supported or not;

-
bit 1 indicates whether the field nr-DL-PRS-BeamInfo in IE NR-PositionCalculationAssistance is supported or not;

-
bit 2 indicates whether the field nr-RTD-Info in IE NR-PositionCalculationAssistance is supported or not;
-
bit 3 indicates whether the field nr-DL-PRS-TRP-TEG-Info in IE NR-PositionCalculationAssistance is supported or not. The UE can indicate this bit only if the UE supports prs-ProcessingCapabilityBandList and any of maxNrOfDL-PRS-ResourceSetPerTrpPerFrequencyLayer, maxNrOfTRP-AcrossFreqs, maxNrOfPosLayer, maxNrOfDL-PRS-ResourcesPerResourceSet and maxNrOfDL-PRS-ResourcesPerPositioningFrequencylayer. Otherwise, the UE does not include this field.

	nr-los-nlos-AssistanceDataSupport

This field, if present, indicates that the target device supports the NR-DL-PRS-ExpectedLOS-NLOS-Assistance in IE NR-PositionCalculationAssistance:
-
type indicates whether the target device supports 'hard' value or 'hard' and 'soft' value in LOS-NLOS-Indicator in IE NR-DL-PRS-ExpectedLOS-NLOS-Assistance.

-
granularity indicates whether the target device supports nr-los-nlos-indicator in IE NR-DL-PRS-ExpectedLOS-NLOS-Assistance 'per-trp', 'per-resource', or both.

The UE can include this field only if the UE supports one of maxDL-PRS-RSRP-MeasurementFR1, maxDL-PRS-RSRP-MeasurementFR2, dl-RSTD-MeasurementPerPairOfTRP-FR1, dl-RSTD-MeasurementPerPairOfTRP-FR2, maxNrOfRx-TX-MeasFR1, maxNrOfRx-TX-MeasFR2, supportOfRSRP-MeasFR1 and supportOfRSRP-MeasFR2. Otherwise, the UE does not include this field.

	nr-DL-PRS-ExpectedAoD-or-AoA-Sup
This field, if present, indicates that the target device supports the NR-DL-PRS-ExpectedAoD-or-AoA in NR-DL-PRS-AssistanceData.

	nr-DL-TDOA-On-Demand-DL-PRS-Support

This field, if present, indicates that the target device supports on-demand DL-PRS requests. 

	nr-los-nlos-IndicatorSupport

This field, if present, indicates that the target device supports nr-los-nlos-Indicator reporting in IE NR-DL-TDOA-SignalMeasurementInformation.

-
type indicates whether the target device supports 'hard' value or 'hard' and 'soft' value in IE LOS-NLOS-Indicator.
-
granularity indicates whether the target device supports LOS-NLOS-Indicator reporting per TRP, per DL-PRS Resource, or both.

NOTE:
A single value is reported when both Multi-RTT and DL-TDOA are supported.

	additionalPathsExtSupport

This field, if present, indicates that the target device supports the nr-AdditionalPathListExt reporting in IE NR-DL-TDOA-SignalMeasurementInformation. The enumerated value indicates the number of additional paths supported by the target device.

NOTE:
The supportOfDL-PRS-FirstPathRSRP in IE NR-DL-TDOA-MeasurementCapability also applies to the additional paths.

	scheduledLocationRequestSupported

This field, if present, specifies the positioning modes for which the target device 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 target device does not support scheduled location requests.

	nr-dl-prs-AssistanceDataValidity

This field, if present, indicates that the target device supports validity conditions for pre-configured assistance data and comprises the following subfields:

-
area-validity indicates that the target device supports pre-configured assistance data with area validity. The integer number indicates the maximum number of areas the target device supports.

	multiMeasInSameMeasReport

This field, if present, indicates that the target device supports multiple measurement instances in a single measurement report.

	mg-ActivationRequest

This field, if present, indicates that the target device supports UL MAC CE for positioning measurement gap activation/deactivation request for DL-PRS measurements. The UE can include this field only if the UE supports mg-ActivationRequestPRS-Meas and mg-ActivationCommPRS-Meas defined in TS 38.331 [35].

	posMeasGapSupport

This field, if present, indicates that the target device supports pre-configured positioning measurement gap for DL-PRS measurements. The UE can include this field only if the UE supports mg-ActivationCommPRS-Meas defined in TS 38.331 [35].

	nr-DL-TDOA-posIntegritySupport 

This filed, if present, indicates that the target devices support the RAT-dependent positioning integrity for DL-TDOA.


6.5.11.6
NR DL-AoD Capability Information

–
NR-DL-AoD-ProvideCapabilities
The IE NR-DL-AoD-ProvideCapabilities is used by the target device to indicate its capability to support NR DL-AoD and to provide its NR DL-AoD positioning capabilities to the location server.

-- ASN1START

NR-DL-AoD-ProvideCapabilities-r16 ::= SEQUENCE {


nr-DL-AoD-Mode-r16





PositioningModes,


nr-DL-AoD-PRS-Capability-r16


NR-DL-PRS-ResourcesCapability-r16,


nr-DL-AoD-MeasurementCapability-r16

NR-DL-AoD-MeasurementCapability-r16,


nr-DL-PRS-QCL-ProcessingCapability-r16
NR-DL-PRS-QCL-ProcessingCapability-r16,


nr-DL-PRS-ProcessingCapability-r16

NR-DL-PRS-ProcessingCapability-r16,


periodicalReporting-r16




PositioningModes






OPTIONAL,


...,


[[


ten-ms-unit-ResponseTime-r17


PositioningModes






OPTIONAL,


nr-PosCalcAssistanceSupport-r17


BIT STRING {
trpLocSup

(0),
















beamInfoSup

(1),
















rtdInfoSup

(2),
















beamAntInfoSup
(3)















}
(SIZE (1..8))



OPTIONAL,


nr-los-nlos-AssistanceDataSupport-r17
SEQUENCE {













type-r17

LOS-NLOS-IndicatorType2-r17,













granularity-r17
LOS-NLOS-IndicatorGranularity2-r17,













...












}










OPTIONAL,


nr-DL-PRS-ExpectedAoD-or-AoA-Sup-r17
BIT STRING {
eAoD

(0),
















eAoA

(1)















}
(SIZE (1..8))



OPTIONAL,


dl-PRS-ResourcePrioritySubset-Sup-r17
ENUMERATED { sameSet, differentSet, sameOrDifferentSet }























OPTIONAL,


nr-DL-PRS-BeamInfoSup-r17



ENUMERATED { supported }




OPTIONAL,

nr-DL-AoD-On-Demand-DL-PRS-Support-r17
NR-On-Demand-DL-PRS-Support-r17



OPTIONAL,


nr-los-nlos-IndicatorSupport-r17

SEQUENCE {













type-r17

LOS-NLOS-IndicatorType2-r17,













granularity-r17
LOS-NLOS-IndicatorGranularity2-r17,













...












}










OPTIONAL,


scheduledLocationRequestSupported-r17
ScheduledLocationTimeSupportPerMode-r17























OPTIONAL,


nr-dl-prs-AssistanceDataValidity-r17
SEQUENCE {








area-validity-r17
INTEGER (1..maxNrOfAreas-r17)


OPTIONAL,








...








}














OPTIONAL,


multiMeasInSameMeasReport-r17


ENUMERATED { supported }




OPTIONAL,


mg-ActivationRequest-r17



ENUMERATED { supported }




OPTIONAL

]],


[[


posMeasGapSupport-r17




ENUMERATED { supported }




OPTIONAL


]],

[[

nr-DL-AoD-posIntegritySupport-r18

ENUMERATED { supported }




OPTIONAL
]]
}

-- ASN1STOP

	NR-DL-AoD-ProvideCapabilities field descriptions

	nr-DL-AoD-Mode

This field specifies the NR DL-AoD mode(s) supported by the target device.

	periodicalReporting

This field, if present, specifies the positioning modes for which the target device 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 target device does not support periodicalReporting in CommonIEsRequestLocationInformation.

	ten-ms-unit-ResponseTime

This field, if present, specifies the positioning modes for which the target device 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 target device does not support 'ten-milli-seconds' response time unit in CommonIEsRequestLocationInformation.

	nr-PosCalcAssistanceSupport

This field indicates the Position Calculation Assistance Data supported by the target device for UE-based DL-AoD. This is represented by a bit string, with a one‑value at the bit position means the particular assistance data is supported; a zero‑value means not supported.

-
bit 0 indicates whether the field nr-TRP-LocationInfo in IE NR-PositionCalculationAssistance is supported or not;

-
bit 1 indicates whether the field nr-DL-PRS-BeamInfo in IE NR-PositionCalculationAssistance is supported or not;

-
bit 2 indicates whether the field nr-RTD-Info in IE NR-PositionCalculationAssistance is supported or not. The UE can indicate this bit only if the UE supports prs-ProcessingCapabilityBandList and any of maxNrOfDL-PRS-ResourceSetPerTrpPerFrequencyLayer, maxNrOfTRP-AcrossFreqs, maxNrOfPosLayer, maxNrOfDL-PRS-ResourcesPerResourceSet and maxNrOfDL-PRS-ResourcesPerPositioningFrequencylayer. Otherwise, the UE does not include this field;

-
bit 3 indicates whether the field nr-TRP-BeamAntennaInfo in IE NR-PositionCalculationAssistance is supported or not.

	nr-los-nlos-AssistanceDataSupport

This field, if present, indicates that the target device supports the NR-DL-PRS-ExpectedLOS-NLOS-Assistance in IE NR-PositionCalculationAssistance:
-
type indicates whether the target device supports 'hard' value or 'hard' and 'soft' value in LOS-NLOS-Indicator in IE NR-DL-PRS-ExpectedLOS-NLOS-Assistance.

-
granularity indicates whether the target device supports nr-los-nlos-indicator in IE NR-DL-PRS-ExpectedLOS-NLOS-Assistance 'per-trp', 'per-resource', or both.

The UE can include this field only if the UE supports one of maxDL-PRS-RSRP-MeasurementFR1, maxDL-PRS-RSRP-MeasurementFR2,dl-RSTD-MeasurementPerPairOfTRP-FR1, dl-RSTD-MeasurementPerPairOfTRP-FR2, maxNrOfRx-TX-MeasFR1, maxNrOfRx-TX-MeasFR2, supportOfRSRP-MeasFR1 and supportOfRSRP-MeasFR2 . Otherwise, the UE does not include this field.

	nr-DL-PRS-ExpectedAoD-or-AoA-Sup
This field, if present, indicates that the target device supports the NR-DL-PRS-ExpectedAoD-or-AoA in NR-DL-PRS-AssistanceData. 

	dl-PRS-ResourcePrioritySubset-Sup

This field, if present, indicates that the target device supports the DL-PRS-ResourcePrioritySubset in IE NR-DL-PRS-Info. Enumerated value indicates the supported resource set relationship for the target DL-PRS Resource and the associated subset.

	nr-DL-PRS-BeamInfoSup

This field, if present, indicates that the target device supports the NR-DL-PRS-BeamInfo in IE NR-DL-AoD-ProvideAssistanceData.

	nr-DL-AoD-On-Demand-DL-PRS-Support

This field, if present, indicates that the target device supports on-demand DL-PRS requests.

	nr-los-nlos-IndicatorSupport

This field, if present, indicates that the target device supports nr-los-nlos-Indicator reporting in IE NR-DL-AoD-SignalMeasurementInformation.

-
type indicates whether the target device supports 'hard' value or 'hard' and 'soft' value in IE LOS-NLOS-Indicator.

-
granularity indicates whether the target device supports LOS-NLOS-Indicator reporting per TRP, per DL-PRS Resource, or both.

	scheduledLocationRequestSupported

This field, if present, specifies the positioning modes for which the target device 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 target device does not support scheduled location requests.

	nr-dl-prs-AssistanceDataValidity

This field, if present, indicates that the target device supports validity conditions for pre-configured assistance data and comprises the following subfields:

-
area-validity indicates that the target device supports pre-configured assistance data with area validity. The integer number indicates the maximum number of areas the target device supports.

	multiMeasInSameMeasReport

This field, if present, indicates that the target device supports multiple measurement instances in a single measurement report.

	mg-ActivationRequest

This field, if present, indicates that the target device supports UL MAC CE for positioning measurement gap activation/deactivation request for DL-PRS measurements. The UE can include this field only if the UE supports mg-ActivationRequestPRS-Meas and mg-ActivationCommPRS-Meas defined in TS 38.331 [35].

	posMeasGapSupport

This field, if present, indicates that the target device supports pre-configured positioning measurement gap for DL-PRS measurements. The UE can include this field only if the UE supports mg-ActivationCommPRS-Meas defined in TS 38.331 [35].

	nr-DL-AoD-posIntegritySupport

This filed, if present, indicates that the target devices support the RAT-dependent positioning integrity for DL-AoD.


