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1 Introduction

RAN2 had agreed LPP capability for LPHPA as below:
Agreements:

Introduce the UE capability on UE supporting preconfigured SRS, in both RRC and LPP.

Don’t introduce the UE capability on supporting activation indication/request of the pre-configuration SRS preconfigured SRS, it can be a component for the capability on supporting pre-configured SRS.

RAN1 provided the feature list in RAN1-2312572 for LPHAP as below:
	41. NR_pos_enh2
	41-3-1
	SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state for initial UL BWP
	1. SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state for initial UL BWP
	FFS
	Yes
	n/a
	SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state for initial UL BWP is not supported
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
	Optional with capability signalling

	41. NR_pos_enh2
	41-3-1a
	UE autonomous TA adjustment 
	UE autonomously adjust the TA when cell-reselection happens


	41-3-1
	Yes
	n/a
	UE cannot autonomously adjust the TA when cell-reselection happens


	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	41. NR_pos_enh2
	41-3-2
	SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state configured outside initial UL BWP
	Support of SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state configured outside initial UL BWP
	FFS
	Yes
	n/a
	SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state configured outside initial UL BWP is not supported
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
	Optional with capability signalling

	41. NR_pos_enh2
	41-3-3
	Support of PRS measurement in RRC_IDLE
	Support of DL PRS measurement in RRC_IDLE for Rel. 17 methods the UE supports in RRC_INACTIVE 
	FFS
	No
	n/a
	PRS measurements in RRC_IDLE not supported
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
	Optional with capability signaling.


The UE features with the FFS are not implemented in the TP, therefore, only the following UE features are implemented in the TP:

RAN2 UE feature list:

· Preconfigured SRS in RRC_INACTIVE state in validity area for initial UL BWP

· Preconfigured SRS in RRC_INACTIVE state in validity area for configured outside UL BWP

2 TP
6.4.3
Common NR Positioning Information Elements
· –
NR-UL-SRS-Capability

The IE NR-UL-SRS-Capability defines the UE uplink SRS capability.
-- ASN1START

NR-UL-SRS-Capability-r16 ::= SEQUENCE {


srs-CapabilityBandList-r16




SEQUENCE (SIZE (1..nrMaxBands-r16)) OF














SRS-CapabilityPerBand-r16,


srs-PosResourceConfigCA-BandList-r16

SEQUENCE (SIZE (1..nrMaxConfiguredBands-r16)) OF














SRS-PosResourcesPerBand-r16


OPTIONAL,


maxNumberSRS-PosPathLossEstimateAllServingCells-r16














ENUMERATED {n1, n4, n8, n16}


OPTIONAL,


maxNumberSRS-PosSpatialRelationsAllServingCells-r16














ENUMERATED {n0, n1, n2, n4, n8, n16}
OPTIONAL,


...

}

SRS-CapabilityPerBand-r16 ::= SEQUENCE {


freqBandIndicatorNR-r16


FreqBandIndicatorNR-r16,


olpc-SRS-Pos-r16



OLPC-SRS-Pos-r16








OPTIONAL,


spatialRelationsSRS-Pos-r16

SpatialRelationsSRS-Pos-r16






OPTIONAL,


...,


[[


posSRS-RRC-Inactive-InInitialUL-BWP-r17

PosSRS-RRC-Inactive-InInitialUL-BWP-r17
OPTIONAL,


posSRS-RRC-Inactive-OutsideInitialUL-BWP-r17













PosSRS-RRC-Inactive-OutsideInitialUL-BWP-r17























OPTIONAL,


olpc-SRS-PosRRC-Inactive-r17



OLPC-SRS-Pos-r16





OPTIONAL,


spatialRelationsSRS-PosRRC-Inactive-r17

SpatialRelationsSRS-Pos-r16



OPTIONAL


]],


[[


posSRS-SP-RRC-Inactive-InInitialUL-BWP-r17
PosSRS-SP-RRC-Inactive-InInitialUL-BWP-r17























OPTIONAL


]],
[[

posSRS-RRC-InactiveInitialUL-BWP-r18   ENUMERATED {supported}
          OPTIONAL,

posSRS-RRC-InactiveOutsideInitialUL-BWP-r18  ENUMERATED {supported}
    OPTIONAL

]]
}

OLPC-SRS-Pos-r16 ::= SEQUENCE {


olpc-SRS-PosBasedOnPRS-Serving-r16

ENUMERATED {supported}





OPTIONAL,


olpc-SRS-PosBasedOnSSB-Neigh-r16

ENUMERATED {supported}





OPTIONAL,


olpc-SRS-PosBasedOnPRS-Neigh-r16

ENUMERATED {supported}





OPTIONAL,


maxNumberPathLossEstimatePerServing-r16
ENUMERATED {n1, n4, n8, n16}



OPTIONAL,


...

}

SpatialRelationsSRS-Pos-r16 ::=
SEQUENCE {


spatialRelation-SRS-PosBasedOnSSB-Serving-r16

ENUMERATED {supported}


OPTIONAL,


spatialRelation-SRS-PosBasedOnCSI-RS-Serving-r16
ENUMERATED {supported}


OPTIONAL,


spatialRelation-SRS-PosBasedOnPRS-Serving-r16

ENUMERATED {supported}


OPTIONAL,


spatialRelation-SRS-PosBasedOnSRS-r16



ENUMERATED {supported}


OPTIONAL,


spatialRelation-SRS-PosBasedOnSSB-Neigh-r16


ENUMERATED {supported}


OPTIONAL,


spatialRelation-SRS-PosBasedOnPRS-Neigh-r16


ENUMERATED {supported}


OPTIONAL,


...

}

SRS-PosResourcesPerBand-r16 ::= SEQUENCE {


freqBandIndicatorNR-r16






FreqBandIndicatorNR-r16,


maxNumberSRS-PosResourceSetsPerBWP-r16


ENUMERATED {n1, n2, n4, n8, n12, n16},


maxNumberSRS-PosResourcesPerBWP-r16



ENUMERATED {n1, n2, n4, n8, n16, n32, n64},


maxNumberPeriodicSRS-PosResourcesPerBWP-r16

ENUMERATED {n1, n2, n4, n8, n16, n32, n64},


maxNumberAP-SRS-PosResourcesPerBWP-r16


ENUMERATED {n1, n2, n4, n8, n16, n32, n64}























OPTIONAL,


maxNumberSP-SRS-PosResourcesPerBWP-r16


ENUMERATED {n1, n2, n4, n8, n16, n32, n64}























OPTIONAL,


...

}

PosSRS-RRC-Inactive-InInitialUL-BWP-r17 ::= SEQUENCE {


maxNumOfSRSposResourceSets-r17


ENUMERATED {n1, n2, n4, n8, n12, n16 }

OPTIONAL,


maxNumOfPeriodicAndSemiPersistentSRSposResources-r17












ENUMERATED {n1, n2, n4, n8, n16, n32, n64 }























OPTIONAL,


maxNumOfPeriodicAndSemiPersistentSRSposResourcesPerSlot-r17












ENUMERATED {n1, n2, n3, n4, n5, n6, n8, n10, n12, n14}























OPTIONAL,


maxNumOfPeriodicSRSposResources-r17












ENUMERATED {n1, n2, n4, n8, n16, n32, n64 }























OPTIONAL,


maxNumOfPeriodicSRSposResourcesPerSlot-r17












ENUMERATED {n1, n2, n3, n4, n5, n6, n8, n10, n12, n14}























OPTIONAL,


dummy1








ENUMERATED {n1, n2, n4, n8, n16, n32, n64}
OPTIONAL,


dummy2








ENUMERATED { n1, n2, n3, n4, n5, n6, n8, n10, n12, n14 }























OPTIONAL,


...

}

PosSRS-RRC-Inactive-OutsideInitialUL-BWP-r17 ::= SEQUENCE {


maxSRSposBandwidthForEachSCS-withinCC-FR1-r17












ENUMERATED { mhz5, mhz10, mhz15, mhz20, mhz25, mhz30,














mhz35, mhz40, mhz45, mhz50, mhz60, mhz70,















mhz80, mhz90, mhz100 }


OPTIONAL,


maxSRSposBandwidthForEachSCS-withinCC-FR2-r17












ENUMERATED {mhz50, mhz100, mhz200, mhz400}
OPTIONAL,


maxNumOfSRSposResourceSets-r17


ENUMERATED { n1, n2, n4, n8, n12, n16 }

OPTIONAL,


maxNumOfPeriodicSRSposResources-r17

ENUMERATED { n1, n2, n4, n8, n16, n32, n64 }























OPTIONAL,


maxNumOfPeriodicSRSposResourcesPerSlot-r17












ENUMERATED { n1, n2, n3, n4, n5, n6, n8, n10, n12, n14 }























OPTIONAL,


differentNumerologyBetweenSRSposAndInitialBWP-r17












ENUMERATED { supported }




OPTIONAL,


srsPosWithoutRestrictionOnBWP-r17












ENUMERATED { supported }




OPTIONAL,


maxNumOfPeriodicAndSemiPersistentSRSposResources-r17












ENUMERATED {n1, n2, n4, n8, n16, n32, n64}
OPTIONAL,


maxNumOfPeriodicAndSemiPersistentSRSposResourcesPerSlot-r17












ENUMERATED { n1, n2, n3, n4, n5, n6, n8, n10,















n12, n14 }





OPTIONAL,


differentCenterFreqBetweenSRSposAndInitialBWP-r17












ENUMERATED { supported }




OPTIONAL,


maxNumOfSemiPersistentSRSposResources-r17












ENUMERATED { n1, n2, n4, n8, n16, n32, n64 }


























OPTIONAL,


maxNumOfSemiPersistentSRSposResourcesPerSlot-r17












ENUMERATED { n1, n2, n3, n4, n5, n6, n8, n10,















n12, n14 }





OPTIONAL,


switchingTimeSRS-TX-OtherTX-r17


ENUMERATED { us100, us140, us200, us300, us500 }























OPTIONAL,


...

}

PosSRS-SP-RRC-Inactive-InInitialUL-BWP-r17 ::= SEQUENCE {


maxNumOfSemiPersistentSRSposResources-r17











ENUMERATED {n1, n2, n4, n8, n16, n32, n64}

OPTIONAL,


maxNumOfSemiPersistentSRSposResourcesPerSlot-r17











ENUMERATED {n1, n2, n3, n4, n5, n6, n8, n10, n12, n14}























OPTIONAL,


...

}

-- ASN1STOP

	NR-UL-SRS-Capability field descriptions

	srs-PosResourceConfigCA-BandList

This field indicates the number of SRS for positioning resources supported by the target device. The target device includes this field for each band which belongs to the srs-CapabilityBandList for the current configured CA band combination. The capability signalling comprises the following parameters:

-
freqBandIndicatorNR indicates the current configured NR band of the target device.

-
maxNumberSRS-PosResourceSetsPerBWP indicates the maximum number of SRS Resource Sets for positioning supported by the target device per BWP. Enumerated values n1, n2, n4, n8, n12, n16 correspond to 1, 2, 4, 8, 12, 16 SRS Resource Sets for positioning, respectively.

-
maxNumberSRS-PosResourcesPerBWP indicates the maximum number of periodic, semi-persistent, and aperiodic SRS Resources for positioning supported by the target device per BWP. Enumerated values n1, n2, n4, n8, n16, n32, n64 correspond to 1, 2, 4, 8, 16, 32, 64 SRS Resources for positioning, respectively.

-
maxNumberPeriodicSRS-PosResourcesPerBWP indicates the maximum number of periodic SRS Resources for positioning supported by the target device per BWP. Enumerated values n1, n2, n4, n8, n16, n32, n64 correspond to 1, 2, 4, 8, 16, 32, 64 periodic SRS Resources for positioning, respectively.

-
maxNumberAP-SRS-PosResourcesPerBWP indicates the maximum number of aperiodic SRS Resources for positioning supported by the target device per BWP. Enumerated values n1, n2, n4, n8, n16, n32, n64 correspond to 1, 2, 4, 8, 16, 32, 64 aperiodic SRS Resources for positioning, respectively.

-
maxNumberSP-SRS-PosResourcesPerBWP indicates the maximum number of semi-persistent SRS Resources for positioning supported by the target device per BWP. Enumerated values n1, n2, n4, n8, n16, n32, n64 correspond to 1, 2, 4, 8, 16, 32, 64 semi-persistent SRS Resources for positioning, respectively.

	maxNumberSRS-PosPathLossEstimateAllServingCells

Indicates the maximum number of pathloss estimates that the UE can simultaneously maintain for all the SRS resource sets for positioning across all cells in addition to the up to four pathloss estimates that the UE maintains per serving cell for the PUSCH/PUCCH/SRS transmissions. The UE shall include this field if the UE supports any of olpc-SRS-PosBasedOnPRS-Serving, olpc-SRS-PosBasedOnSSB-Neigh and olpc-SRS-PosBasedOnPRS-Neigh. Otherwise, the UE does not include this field.

	maxNumberSRS-PosSpatialRelationsAllServingCells

indicates the maximum number of maintained spatial relations for all the SRS resource sets for positioning across all serving cells in addition to the spatial relations maintained spatial relations per serving cell for the PUSCH/PUCCH/SRS transmissions. It is only applied for FR2. The UE can include this field only if the UE supports any of spatialRelation-SRS-PosBasedOnSSB-Serving, spatialRelation-SRS-PosBasedOnCSI-RS-Serving, spatialRelation-SRS-PosBasedOnPRS-Serving, spatialRelation-SRS-PosBasedOnSSB-Neigh or spatialRelation-SRS-PosBasedOnPRS-Neigh. Otherwise, the UE does not include this field.

	olpc-SRS-Pos
Indicates whether the UE supports open-loop power control for SRS for positioning. The capability signalling comprises the following parameters:

-
olpc-SRS-PosBasedOnPRS-Serving indicates whether the UE supports OLPC for SRS for positioning based on PRS from the serving cell in the same band. The UE can include this field only if the UE supports NR-DL-PRS-ProcessingCapability and srs-PosResources TS38.331 [35] Otherwise, the UE does not include this field.

-
olpc-SRS-PosBasedOnSSB-Neigh indicates whether the UE supports OLPC for SRS for positioning based on SSB from the neighbouring cell in the same band. The UE can include this field only if the UE supports srs-PosResources TS 38.331 [35]. Otherwise, the UE does not include this field.

-
olpc-SRS-PosBasedOnPRS-Neigh indicates whether the UE supports OLPC for SRS for positioning based on PRS from the neighbouring cell in the same band. The UE can include this field only if the UE supports olpc-SRS-PosBasedOnPRS-Serving. Otherwise, the UE does not include this field.
Note:
A PRS from a PRS-only TP is treated as PRS from a non-serving cell.
-
maxNumberPathLossEstimatePerServing indicates the maximum number of pathloss estimates that the UE can simultaneously maintain for all the SRS resource sets for positioning per serving cell in addition to the up to four pathloss estimates that the UE maintains per serving cell for the PUSCH/PUCCH/SRS transmissions. The UE shall include this field if the UE supports any of olpc-SRS-PosBasedOnPRS-Serving, olpc-SRS-PosBasedOnSSB-Neigh and olpc-SRS-PosBasedOnPRS-Neigh. Otherwise, the UE does not include this field.

	spatialRelationsSRS-Pos
Indicates whether the UE supports spatial relations for SRS for positioning. It is only applicable for FR2. The capability signalling comprises the following parameters:

-
spatialRelation-SRS-PosBasedOnSSB-Serving indicates whether the UE supports spatial relation for SRS for positioning based on SSB from the serving cell in the same band. The UE can include this field only if the UE supports srs-PosResources TS 38.331 [35]. Otherwise, the UE does not include this field.

-
spatialRelation-SRS-PosBasedOnCSI-RS-Serving indicates whether the UE supports spatial relation for SRS for positioning based on CSI-RS from the serving cell in the same band. The UE can include this field only if the UE supports spatialRelation-SRS-PosBasedOnSSB-Serving. Otherwise, the UE does not include this field.

-
spatialRelation-SRS-PosBasedOnPRS-Serving indicates whether the UE supports spatial relation for SRS for positioning based on PRS from the serving cell in the same band. The UE can include this field only if the UE supports any of DL-PRS Resources for DL-AoD, DL-PRS Resources for DL-TDOA or DL-PRS Resources for Multi-RTT, or srs-PosResources TS 38.331 [35]. Otherwise, the UE does not include this field.

-
spatialRelation-SRS-PosBasedOnSRS indicates whether the UE supports spatial relation for SRS for positioning based on SRS in the same band. The UE can include this field only if the UE supports srs-PosResources TS 38.331 [35]. Otherwise, the UE does not include this field.

-
spatialRelation-SRS-PosBasedOnSSB-Neigh indicates whether the UE supports spatial relation for SRS for positioning based on SSB from the neighbouring cell in the same band. The UE can include this field only if the UE supports spatialRelation-SRS-PosBasedOnSSB-Serving. Otherwise, the UE does not include this field.

-
spatialRelation-SRS-PosBasedOnPRS-Neigh indicates whether the UE supports spatial relation for SRS for positioning based on PRS from the neighbouring cell in the same band. The UE can include this field only if the UE supports spatialRelation-SRS-PosBasedOnPRS-Serving. Otherwise, the UE does not include this field.

Note:
A PRS from a PRS-only TP is treated as PRS from a non-serving cell.

	posSRS-RRC-Inactive-InInitialUL-BWP

Indicates whether the UE supports positioning SRS transmission in RRC_INACTIVE state for initial UL BWP. The capability signalling comprises the following parameters:

-
maxNumOfSRSposResourceSets indicates the maximum number of SRS Resource Sets for positioning supported by the UE.

-
maxNumOfPeriodicAndSemiPersistentSRSposResources indicates the maximum number of periodic and semi-persistent SRS Resources for positioning supported by the UE.

-
maxNumOfPeriodicAndSemiPersistentSRSposResourcesPerSlot indicates the maximum number of periodic and semi-persistent SRS Resources for positioning per slot supported by the UE.

-
maxNumOfPeriodicSRSposResources indicates the maximum number of periodic SRS Resources for positioning supported by the UE.

-
maxNumOfPeriodicSRSposResourcesPerSlot indicates the maximum number of periodic SRS Resources for positioning per slot supported by the UE.

-
dummy1, dummy2 are not used in the specification. If received they shall be ignored by the receiver.

	posSRS-RRC-Inactive-OutsideInitialUL-BWP

Indicates whether the UE supports positioning SRS transmission in RRC_INACTIVE state outside initial UL BWP. The UE can include this field only if the UE supports posSRS-RRC-Inactive-InInitialUL-BWP. Otherwise, the UE does not include this field. The capability signalling comprises the following parameters:
-
maxSRSposBandwidthForEachSCS-withinCC-FR1 indicates the maximum SRS bandwidth in MHz supported for each SCS that UE supports within a single CC for FR1.

-
maxSRSposBandwidthForEachSCS-withinCC-FR2 indicates the maximum SRS bandwidth in MHz supported for each SCS that UE supports within a single CC for FR2.

-
maxNumOfSRSposResourceSets indicates the maximum number of SRS Resource Sets for positioning supported by the UE.

-
maxNumOfPeriodicSRSposResources indicates the maximum number of periodic SRS Resources for positioning supported by the UE.

-
maxNumOfPeriodicSRSposResourcesPerSlot indicates the maximum number of periodic SRS Resources for positioning per slot supported by the UE.

-
differentNumerologyBetweenSRSposAndInitialBWP indicates whether different numerology between the SRS and the initial UL BWP is supported by the UE. If the field is absent, the UE only supports same numerology between the SRS and the initial UL BWP.

-
srsPosWithoutRestrictionOnBWP indicates whether SRS operation without restriction on the BW is supported by the UE; BW of the SRS may not include BW of the CORESET#0 and SSB. If the field is absent, the UE supports only SRS BW that includes the BW of the CORESET #0 and SSB.
-
maxNumOfPeriodicAndSemiPersistentSRSposResources indicates the maximum number of periodic and semi-persistent SRS Resources for positioning supported by the UE.

-
maxNumOfPeriodicAndSemiPersistentSRSposResourcesPerSlot indicates the maximum number of periodic and semi-persistent SRS Resources for positioning per slot supported by the UE.

-
differentCenterFreqBetweenSRSposAndInitialBWP indicates whether different center frequency between the SRS for positioning and the initial UL BWP is supported by the UE. If the field is absent, the UE only supports same center frequency between the SRS for positioning and initial UL BWP.
-
maxNumOfSemiPersistentSRSposResources indicates the maximum number of semi-persistent SRS Resources for positioning supported by the UE. The UE can include this field only if the UE supports posSRS-RRC-Inactive-InInitialUL-BWP. Otherwise, the UE does not include this field.
-
maxNumOfSemiPersistentSRSposResourcesPerSlot indicates the maximum number of semi-persistent SRS Resources for positioning per slot supported by the UE. The UE can include this field only if the UE supports posSRS-RRC-Inactive-InInitialUL-BWP. Otherwise, the UE does not include this field.
-
switchingTimeSRS-TX-OtherTX indicates the switching time between SRS Tx and other Tx in initial UL BWP or Rx in initial DL BWP.

	olpc-SRS-PosRRC-Inactive

Indicates whether the UE supports open-loop power control for SRS for positioning in RRC_INACTIVE state. The UE can include this field only if the UE supports posSRS-RRC-Inactive-InInitialUL-BWP. Otherwise, the UE does not include this field.

	spatialRelationsSRS-PosRRC-Inactive

Indicates whether the UE supports spatial relations for SRS for positioning in RRC_INACTIVE state on FR2. The UE can include this field only if the UE supports posSRS-RRC-Inactive-InInitialUL-BWP. Otherwise, the UE does not include this field.

	posSRS-SP-RRC-Inactive-InInitialUL-BWP

Indicates whether the UE supports positioning SRS transmission in RRC_INACTIVE state for initial UL BWP with semi-persistent SRS. The UE can include this field only if the UE supports posSRS-RRC-Inactive-InInitialUL-BWP. Otherwise, the UE does not include this field. The capability signalling comprises the following parameters:

-
maxNumOfSemiPersistentSRSposResources indicates the maximum number of semi-persistent SRS Resources for positioning supported by the UE.
-
maxNumOfSemiPersistentSRSposResourcesPerSlot indicates the maximum number of semi-persistent SRS Resources for positioning per slot supported by the UE.

	posSRS-RRC-InactiveInitialUL-BWP

Indicates whether UE supports of preconfigured SRS with validity area in RRC_INACTUIVE for initial BWP. The UE can include this field only if the UE supports of SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state for initial UL BWP.Otherwise, the UE does not include this field.

	posSRS-RRC-InactiveOutsideInitialUL-BWP

Indicates whether UE supports of preconfigured SRS with validity area in RRC_INACTUIVE outside initial BWP. The UE can include this field only if the UE support of SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state configured outside initial UL BWP. Otherwise, the UE does not include this field.


