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1 Introduction

In this contribution, we provide the open issues of UE capabilities and the proposals on how to handle the open issues as well.
2 Discussion
Open issue 1: 
Whether to introduce UE capability for scheduled location time in SLPP. If so, whether it is indicated per positioning mode per positioning method.

In last RAN2 meeting, the scheduled location time between UE and LMF in SLPP was agreed to support. RAN2 needs to discuss whether scheduled location time capability is needed or not. If needed, whether it is indicated per positioning mode per positioning method.
In our view, the UE capability on scheduled location time in SLPP should be introduced, and considering the scheduled location time capability in LPP is per positioning mode per positioning method, the UE capability on scheduled location time in SLPP is defined per positioning mode per positioning method.
Proposal 1: The UE capability on scheduled location time in SLPP is introduced per positioning mode per positioning method.
Open issue 2:
Whether the UE capabilities for Multi-RTT, UL-TDOA and UL-AoA positioning integrity in LPP are needed or not.

The issue was raised during the post meeting email discussion for the UE capabilities, in the post meeting emails discussion, one company think the UE capabilities for LMF based positioning integrity need to introduce in the LPP. In rapporteur’s understanding, there isn’t any enhancement for LMF based positioning integrity in the Rel-18, in other words, if UE support one of the Multi-RTT, UL-TDOA and UL-AoA positioning methods, the LMF based positioning integrity can be supported, the new UE capabilities for supporting LMF based positioning integrity are not needed.
Proposal 2: The UE capabilities for LMF based positioning integrity are not needed.
Open issue 3:
Whether to introduce UE capability for on-demand PRS for bandwidth aggregation?

Currently the on-demand PRS UE capability only refers to the R17 on-demand PRS, and the on-demand PRS for bandwidth aggregation is a new feature, so the UE capability for the on-demand PRS for bandwidth aggregation is needed.
Proposal 3: Introduce the UE capability for the on-demand PRS for bandwidth aggregation in the LPP.
Open issue 4:
During the LPP ASN.1 review, there is a comment on the following UE capabilities:

reducedNumOfSampleInMeasurementWithPRS-BWA-RRC-Connected-r18

BOOLEAN


OPTIONAL,


reducedNumOfSampleInMeasurementWithPRS-BWA-RRC-IdleAndInactive-r18
BOOLEAN


OPTIONAL,


reducedNumOfSampleForMeasurementWithFH-RRC-Connected-r18


BOOLEAN


OPTIONAL,


reducedNumOfSampleForMeasurementWithFH-RRC-IdleAndInactive-r18

BOOLEAN


OPTIONAL

The ‘BOOLEAN’ are used according to the RAN4 feature list, the note in the RAN4 feature list said ‘Component 1 candidate value: true/false’. 
	37.

NR_pos_enh2
	37-1
	Support of reduced number of samples for PRS based positioning measurements with frequency hopping for RRC_CONNECTED
	1. Support of reduced number of samples in PRS based positioning measurements with frequency hopping
	RAN1 feature 28-1, 27-3-1, 45-5-1
	No
	NA
	RedCap UE does not support reduced number of samples for PRS based positioning measurements with frequency hopping
	Per Band
	No
	NA
	Component 1 candidate value: true/false
Need for the LMF to know if the feature is supported: True


	Optional with capability signalling


In the LPP ASN.1 review, MTK suggest replace the ‘BOOLEAN’ with ‘ENUMERATED { supported }’ and Intel think the RAN2 is responsible for the signalling design and the ‘ENUMERATED { supported }’ should be reused. 

In rapporteur’s view, the ‘ENUMERATED { supported }’ is more inline with the RAN2 understanding.
Proposal 4: Replace the ‘BOOLEAN’ with ‘ENUMERATED { supported }’ for the following UE capabilities.


reducedNumOfSampleInMeasurementWithPRS-BWA-RRC-Connected-r18

ENUMERATED { supported }


OPTIONAL,


reducedNumOfSampleInMeasurementWithPRS-BWA-RRC-IdleAndInactive-r18
ENUMERATED { supported }


OPTIONAL,


reducedNumOfSampleForMeasurementWithFH-RRC-Connected-r18


ENUMERATED { supported }


OPTIONAL,


reducedNumOfSampleForMeasurementWithFH-RRC-IdleAndInactive-r18

ENUMERATED { supported }


OPTIONAL

Open issue 5:

There are four UE capabilities on the measurement DL-PRS in the indicated time window, 41-2-8, 41-2-9 and 41-2-10 are defined for legacy measurement per positioning method. 41-2-3 is not very clear, and it seems for the CPP measurement. Considering there are 41-2-8, 41-2-9 and 41-2-10, rapporteur understands that the 41-2-3 is for the CPP measurement.
	41. NR_pos_enh2
	41-2-3


	Measurement on indicated DL PRS resource sets within the indicated time window(s) for UE based and UE assisted
	Support of Measurement on indicated DL PRS resource sets within the indicated time window(s) for UE based and UE assisted
	13-1, FFS more
	No
	N.A.
	Measurement on indicated DL PRS resource sets within the indicated time window(s) for UE based and UE assisted 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 signaling


	41. NR_pos_enh2
	41-2-8
	Support to perform legacy measurements inside the indicated time window only for DL TDoA
	Support to perform legacy measurements inside the indicated time window only
	FFS
	No
	N/A
	The UE may use the indicated DL PRS resource set(s) occurring outside the indicated time window for legacy measurements in addition to the indicated DL PRS resource set(s) occurring inside the indicated time window
	Per band
	No
	No
	No
	Need for location server to know if the feature is supported
	Optional with capability signaling

	41. NR_pos_enh2
	41-2-9
	Support to perform legacy measurements inside the indicated time window only for multi-RTT
	Support to perform legacy measurements inside the indicated time window only
	FFS
	No
	N/A
	The UE may use the indicated DL PRS resource set(s) occurring outside the indicated time window for legacy measurements in addition to the indicated DL PRS resource set(s) occurring inside the indicated time window
	Per band
	No
	No
	No
	Need for location server to know if the feature is supported
	Optional with capability signaling

	41. NR_pos_enh2
	41-2-10
	Support to perform legacy measurements inside the indicated time window only for DL AoD
	Support to perform legacy measurements inside the indicated time window only
	FFS
	No
	N/A
	The UE may use the indicated DL PRS resource set(s) occurring outside the indicated time window for legacy measurements in addition to the indicated DL PRS resource set(s) occurring inside the indicated time window
	Per band
	No
	No
	No
	Need for location server to know if the feature is supported
	Optional with capability signaling


According to the above consideration, the 41-2-3 is defined for DL-TDOA and Multi-RTT respectively.
NR-DL-TDOA-MeasurementCapability

supportOf-RSCPD-MeasurementInTimeWindow-r18
ENUMERATED { supported }



OPTIONAL,

NR-Multi-RTT-MeasurementCapability


supportOf-RSCP-MeasurementInTimeWindow-r18
ENUMERATED { supported }



OPTIONAL

Proposal 5: The UE capability on FG 41-2-3 is for the CPP measurement and it is defined for DL-TDOA and Multi-RTT respectively.
Open issue 6:

There is a UE capability in the RAN1 UE feature list as below:
	41. NR_pos_enh2
	41-2-4


	UE-based Carrier Phase Positioning
	1. Support of carrier phase measurement for UE-based positioning

2. Support of Assistance data for UE-based Carrier Phase Positioning
	FFS
	No
	N.A.
	UE-based Carrier Phase Positioning 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 signaling.


Rapporteur understands the UE based carrier phase positioning is not a standalone positioning method, and it will be worked together with the DL-TDOA, therefore the 41-2-4 is defined for the DL-TDOA.
NR-DL-TDOA-MeasurementCapability

supportOf-UE-basedCarrierPhasePositioning-r18
ENUMERATED { supported }


OPTIONAL
Proposal 6: The UE capability on FG 41-2-4 is introduced for DL-TDOA.
3 Conclusions  

In this contribution, we discussed the open issues for UE capability and provides the following proposals.

Proposal 1: The UE capability on scheduled location time in SLPP is introduced per positioning mode per positioning method.
Proposal 2: The UE capabilities for LMF based positioning integrity are not needed.

Proposal 3: Introduce the UE capability for the on-demand PRS for bandwidth aggregation in the LPP.
Proposal 4: Replace the ‘BOOLEAN’ with ‘ENUMERATED { supported }’ for the following UE capabilities.

Proposal 5: The UE capability on FG 41-2-3 is for the CPP measurement and it is defined for DL-TDOA and Multi-RTT respectively.
Proposal 6: The UE capability on FG 41-2-4 is introduced for DL-TDOA.
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