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Introduction
In this paper, we provide our views on the UE feature for Rel-18 positioning enhancement including SL positioning, CPP, LPHAP, BW aggregation, and RedCap UE positioning.

SL positioning
General principles
RRC/SLPP/LPP
Since SL positioning involve both RRC procedures (e.g. resource pool level parameters, resource allocation, etc.) and SLPP procedures (assistance data, measurement request/report), the UE capabilities should be considered for both the ones reported to gNB and the ones reported to a UEs or a LMF.
Proposal 1: Define UE capabilities from RRC and SLPP/LPP perspective.
With regards to how to capture the corresponding capability reporting options, Rel-16/Rel-17 labeling (“need for gNB to know”, “need for the location server to know”) can be reused. In addition, we think that another labeling of “need for a UE to know” should also be introduced.
Proposal 2: Reuse the current labelling of “need for gNB to know” and “need for the location server to know”, and add a new labeling of “need for a UE to know”.

Basic feature groups
For the first release of SL positioning, there may be some discussions on whether or not a basic feature group that correspond to the minimum common set of features to allow SL positioning to operate should be defined.
According to our understanding, it may be challenging to converge on the need for such a basic FG or any components pertaining to the “basic FG” without seeing the overall UE feature structure, and thus we prefer to hold on such a discussion.
Proposal 3: The discussion on the basic FG for SL positioning should be on-hold.

Proposed UE feature structure
Below is our initial preference on the structure of UE feature group.
	Description
	Components
	Type
	Need to know

	
	
	
	gNB
	LMF
	UE

	SL-PRS transmission in shared RP
	1. Support SL-PRS transmission in shared resource pool 
2. Support SL-PRS open loop power control
3. Support SCI formats indicating SL-PRS
	Per band
	X
	X
	X

	SL-PRS transmission in dedicated RP
	1. Support SL-PRS transmission in shared resource pool and dedicated resource pool
2. Support SL-PRS open loop power control
3. Support periodic reservation and non-periodic reservation for SL-PRS transmission
4. Support SCI formats indicating SL-PRS
	Per band
	X
	X
	X

	SL-PRS reception in shared RP
	1. Support SL-PRS reception in shared resource pool
2. Support RSRP reporting for open loop power control
3. Support receiving SCI formats indicating SL-PRS
	Per band
	X
	X
	X

	SL-PRS reception in dedicated RP
	1. Support SL-PRS reception in dedicated resource pool
2. Support RSRP reporting for open loop power control
3. Support receiving SCI formats indicating SL-PRS
	Per band
	X
	X
	X

	SL-PRS resource allocation scheme 1
	1. Support dynamic grant, configured grant type 1, and configured type 2 for SL-PRS transmission
	Per band
	X
	
	

	SL-PRS resource allocation scheme 2
	1. Support sensing-based resource allocation and random resource selection
2. Support congestion control for SL-PRS
	Per band
	X
	
	

	SL-PRS transmission request
	1. Support transmitting SL-PRS transmission request via lower layers
2. Support receiving SL-PRS transmission request via lower layers
	Per band
	
	
	X

	Inter-UE coordinate for SL-PRS in scheme 2
	1. Support to recommend SL-PRS resource for the purpose of resource selection of another UE in scheme 2 resource allocation
2. Support to receive the recommendation from another UE for the purpose of resource selection in scheme 2 resource allocation
	Per band
	
	
	X

	SL RSTD measurement
	Support SL RSTD measurement reporting
	Per band
	
	X
	X

	SL RTOA measurement
	Support SL RTOA measurement reporting
	Per band
	
	X
	X

	UE Rx – Tx time difference measurement
	Support UE Rx – Tx time difference measurement reporting
	Per band
	
	X
	X

	SL PRS-RSRP measurement
	Support SL PRS-RSRP measurement reporting
	Per band
	
	X
	X

	SL PRS-RSRPP measurement
	Support SL PRS-RSRPP measurement reporting
	Per band
	
	X
	X

	SL AoA measurement 
	Supported SL AoA measurement reporting: {LCS without translation, LCS with or without translation and GCS}
	Per band
	
	X
	X



CPP
With regards to CPP, we think the UE feature structure could follow the first path RSRPP. We can consider two FGs, one for DL-TDOA, and the other for Multi-RTT.
	Description
	Components
	Type
	Need to know

	
	
	
	gNB
	LMF

	First path RSCPD measurement for UE-assisted DL-TDOA
	Support first path RSCPD measurement reporting for UE-assisted DL-TDOA
	Per band
	
	X

	First path RSCP measurement for Multi-RTT
	Support first path RSCP measurement reporting for Multi-RTT
	Per band
	
	X

	UE-based CPP
	Support assistance data for UE-based CPP
	Per UE
	
	X

	CPP measurement window
	Support the CPP measurement window
	Per UE
	
	X



LPHAP
For LPHAP, we think that RAN1 could only consider the feature related to multi-cell SRS configuration and RRC_IDLE state positioning. The following structure can be considered.
For RRC_IDLE state positioning, we think that the existing RRC_INACTIVE state positioning capabilities should be reused, therefore, we think that UE supporting RRC_IDLE state positioning should support RRC_INACTIVE state positioning
	Description
	Components
	Type
	Need to know

	
	
	
	gNB
	LMF

	SRS positioning validity area
	1. Support SRS configuration valid across multiple cells.
2. Support SRS pathloss based on the SSB from the camping cell
3. Support using SRS Tx timing based on the current camping cell DL timing and the TA command from the last serving cell
	Per band
	X
	X

	PRS measurement in RRC_IDLE
	1. Support PRS measurement in RRC_IDLE
Note: UE shall also support PRS measurement in RRC_INACTIVE for the band. The processing capabilities are the same as that for the RRC_INACTIVE state
	Per band
	X
	X



BW aggregation
For BW aggregation, we consider the following FGs.
	Description
	Components
	Type
	Need to know

	
	
	
	gNB
	LMF

	PRS BW aggregated measurement within MG in RRC_CONNECTED state
	1. Supported bandwidth class for PRS BW aggregation
2. Supported (N, T) value
3. Number of aggregated PRS resources that UE can process within a slot
	Per band
	
	X

	PRS BW aggregated measurement in RRC_INACTIVE state
	1. Supported bandwidth class for PRS BW aggregation
2. Supported (N, T) value
3. Number of aggregated PRS resources that UE can process within a slot
	Per band
	
	X

	SRS BW aggregated transmission in RRC_CONNECTED state
	1. Supported bandwidth class for SRS BW aggregation
2. Number of aggregated SRS resources within a slot
3. Support the same SRS power reduction across aggregated carriers
	Per band
	X
	X

	SRS BW aggregated transmission in RRC_INACTIVE state
	1. Supported bandwidth class for SRS BW aggregation
2. Number of aggregated SRS resources within a slot
3. Support the same SRS power reduction across aggregated carriers
	Per band
	X
	X



RedCap UE positioning
For RedCap UE positioning, RAN4 agreed the switching time in their LS R1-2304316, we assume that those features should be captured in RAN4’s UE feature list. 
Observation 1: It is expected that RAN4 will capture the switching time capability in their UE feature list.

From RAN1 perspective, we consider the following FGs of SRS frequency hopping transmission.
	Description
	Components
	Type
	Need to know

	
	
	
	gNB
	LMF

	SRS frequency hopping transmission for RRC_CONNECTED state
	1. Support of SRS transmission outside the active UL BWP.
2. Support the configuration of positioning SRS resource with frequency hopping.
	Per FS
	X
	X

	SRS frequency hopping transmission for RRC_INACTIVE state
	1. Support of SRS transmission outside the initial UL BWP.
[bookmark: _GoBack]2. Support the configuration of positioning SRS resource with frequency hopping.
	Per band
	X
	X



Conclusion
In this contribution, we provided our views on the UE feature for Rel-18 positioning enhancements. Based on the discussion, we have the following observations and proposals.
SL positioning
Proposal 1: Define UE capabilities from RRC and SLPP/LPP perspective.
Proposal 2: Reuse the current labelling of “need for gNB to know” and “need for the location server to know”, and add a new labeling of “need for a UE to know”.
Proposal 3: The discussion on the basic FG for SL positioning should be on-hold.

Redcap positioning
Observation 1: It is expected that RAN4 will capture the switching time capability in their UE feature list.

Overall feature groups
	SL positioning
	Components
	Type
	Need to know

	
	
	
	gNB
	LMF
	UE

	SL-PRS transmission in shared RP
	1. Support SL-PRS transmission in shared resource pool 
2. Support SL-PRS open loop power control
3. Support SCI formats indicating SL-PRS
	Per band
	X
	X
	X

	SL-PRS transmission in dedicated RP
	1. Support SL-PRS transmission in shared resource pool and dedicated resource pool
2. Support SL-PRS open loop power control
3. Support periodic reservation and non-periodic reservation for SL-PRS transmission
4. Support SCI formats indicating SL-PRS
	Per band
	X
	X
	X

	SL-PRS reception in shared RP
	1. Support SL-PRS reception in shared resource pool
2. Support RSRP reporting for open loop power control
3. Support receiving SCI formats indicating SL-PRS
	Per band
	X
	X
	X

	SL-PRS reception in dedicated RP
	1. Support SL-PRS reception in dedicated resource pool
2. Support RSRP reporting for open loop power control
3. Support receiving SCI formats indicating SL-PRS
	Per band
	X
	X
	X

	SL-PRS resource allocation scheme 1
	1. Support dynamic grant, configured grant type 1, and configured type 2 for SL-PRS transmission
	Per band
	X
	
	

	SL-PRS resource allocation scheme 2
	1. Support sensing-based resource allocation and random resource selection
2. Support congestion control for SL-PRS
	Per band
	X
	
	

	SL-PRS transmission request
	1. Support transmitting SL-PRS transmission request via lower layers
2. Support receiving SL-PRS transmission request via lower layers
	Per band
	
	
	X

	Inter-UE coordinate for SL-PRS in scheme 2
	1. Support to recommend SL-PRS resource for the purpose of resource selection of another UE in scheme 2 resource allocation
2. Support to receive the recommendation from another UE for the purpose of resource selection in scheme 2 resource allocation
	Per band
	
	
	X

	SL RSTD measurement
	Support SL RSTD measurement reporting
	Per band
	
	X
	X

	SL RTOA measurement
	Support SL RTOA measurement reporting
	Per band
	
	X
	X

	UE Rx – Tx time difference measurement
	Support UE Rx – Tx time difference measurement reporting
	Per band
	
	X
	X

	UE Rx – Tx time difference measurement
	Supported UE Rx – Tx time difference measurement reporting: {type 1, type 2, both types}
	Per band
	
	X
	X

	SL PRS-RSRP measurement
	Support SL PRS-RSRP measurement reporting
	Per band
	
	X
	X

	SL PRS-RSRPP measurement
	Support SL PRS-RSRPP measurement reporting
	Per band
	
	X
	X

	SL AoA measurement 
	Supported SL AoA measurement reporting: {LCS without translation, LCS with or without translation and GCS}
	Per band
	
	X
	X

	CPP
	Components
	Type
	Need to know

	
	
	
	gNB
	LMF

	First path RSCPD measurement for UE-assisted DL-TDOA
	Support first path RSCPD measurement reporting for UE-assisted DL-TDOA
	Per band
	
	X

	First path RSCP measurement for Multi-RTT
	Support first path RSCP measurement reporting for Multi-RTT
	Per band
	
	X

	UE-based CPP
	Support assistance data for UE-based CPP
	Per UE
	
	X

	CPP measurement window
	Support the CPP measurement window
	Per UE
	
	X

	LPHAP
	Components
	Type
	Need to know

	
	
	
	gNB
	LMF

	SRS positioning validity area
	1. Support SRS configuration valid across multiple cells.
2. Support SRS pathloss based on the SSB from the camping cell
3. Support using SRS Tx timing based on the current camping cell DL timing and the TA command from the last serving cell
	Per band
	X
	X

	PRS measurement in RRC_IDLE
	1. Support PRS measurement in RRC_IDLE
Note: UE shall also support PRS measurement in RRC_INACTIVE for the band. The processing capabilities are the same as that for the RRC_INACTIVE state
	Per band
	X
	X

	BW aggregation
	Components
	Type
	Need to know

	
	
	
	gNB
	LMF

	PRS BW aggregated measurement within MG in RRC_CONNECTED state
	1. Supported bandwidth class for PRS BW aggregation
2. Supported (N, T) value
3. Number of aggregated PRS resources that UE can process within a slot
	Per band
	
	X

	PRS BW aggregated measurement in RRC_INACTIVE state
	1. Supported bandwidth class for PRS BW aggregation
2. Supported (N, T) value
3. Number of aggregated PRS resources that UE can process within a slot
	Per band
	
	X

	SRS BW aggregated transmission in RRC_CONNECTED state
	1. Supported bandwidth class for SRS BW aggregation
2. Number of aggregated SRS resources within a slot
3. Support the same SRS power reduction across aggregated carriers
	Per band
	X
	X

	SRS BW aggregated transmission in RRC_INACTIVE state
	1. Supported bandwidth class for SRS BW aggregation
2. Number of aggregated SRS resources within a slot
3. Support the same SRS power reduction across aggregated carriers
	Per band
	X
	X

	RedCap UE positioning
	Components
	Type
	Need to know

	
	
	
	gNB
	LMF

	SRS frequency hopping transmission for RRC_CONNECTED state
	1. Support of SRS transmission outside the active UL BWP.
2. Support the configuration of positioning SRS resource with frequency hopping.
	Per FS
	X
	X

	SRS frequency hopping transmission for RRC_INACTIVE state
	1. Support of SRS transmission outside the initial UL BWP.
2. Support the configuration of positioning SRS resource with frequency hopping.
	Per band
	X
	X




