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0. Introduction
This contribution includes an initial RAN1 UE features list from our perspective for the Rel-18 NR positioning WI.
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1. UE feature list for SL positioning
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs.
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Note

	Y. NR_pos_enh2
	Y-1
	Receiving NR sidelink positioning reference signal in shared resource pool
	1) UE can receive NR PSCCH, 2nd SCI conveyed by PSSCH, and SL PRS in a resource pool shared with SL communication.
2) UE can attempt to receive SL PRS over Y= NRB non-overlapping RBs per slot.
3) UE can receive SL PRS using 30 kHz subcarrier spacing with normal CP in FR1, 120 kHz subcarrier spacing with normal CP FR2
4) Maximum SL PRS bandwidth in MHz, which is supported and reported by UE.
a)	[FR1 bands: {5, 10, 20, 40, 50, 80, 100}]
b)	[FR2 bands: {50, 100, 200, 400}]

5) Duration of SL PRS symbols N in units of ms a UE can process every T ms assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE.
a)	[T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms]
b)	[N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms]

6) [Max number of SL PRS resources that UE can process in a slot under it]
a)	[FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz]
b)	[FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz]

	15-1, 15-4
	NA
	Yes
	Per band
	This is the basic FG for NR sidelink positioning

	Y. NR_pos_enh2
	Y-2
	Receiving NR sidelink positioning reference signal in dedicated resource pool
	1) UE can receive NR PSCCH and SL PRS in a resource pool dedicated for SL PRS.
2) UE can attempt to receive SL PRS over Y= NRB non-overlapping RBs per slot.
3) UE can receive SL PRS using 30 kHz subcarrier spacing with normal CP in FR1, 120 kHz subcarrier spacing with normal CP FR2
4) Maximum SL PRS bandwidth in MHz, which is supported and reported by UE.
a)	[FR1 bands: {5, 10, 20, 40, 50, 80, 100}]
b)	[FR2 bands: {50, 100, 200, 400}]

5) Duration of SL PRS symbols N in units of ms a UE can process every T ms assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE.
a)	[T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms]
b)	[N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms]

6) Max number of SL PRS resources that UE can process in a slot under it
a)	[FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz]
b)	[FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz]

	15-1, 15-4
	NA
	Yes
	Per band
	This is the basic FG for NR sidelink positioning

	
	Y-3
	Transmitting NR sidelink positioning reference signal Scheme 1 in shared resource pool
	1) UE can transmit PSCCH, PSSCH with 2nd SCI, and SL PRS using dynamic scheduling or configured grant type 1 and 2 in Scheme 1 resource allocation.
2) UE can monitor DCI format [3_0] for dynamic scheduling and configured grant type 2 for SL PRS on the same carrier as sidelink.
3) UE can transmit SL PRS using 30 kHz and normal CP subcarrier spacing in FR1, 120 kHz subcarrier spacing with normal CP FR2
4) Support downlink pathloss based open loop power control
	15-2, 15-4
	Yes
	Yes
	Per band
	[This is the basic FG for NR sidelink positioning]

	
	Y-4
	Transmitting NR sidelink positioning reference signal Scheme 2 in shared resource pool
	1) UE can transmit PSCCH, PSSCH with 2nd SCI, and SL PRS with comb size {1, 2, 4, [6] } using Scheme 2 resource allocation configured by NR Uu or preconfiguration. Up to [8] sidelink processes are supported. 
2) UE can perform scheme 2 sensing and resource allocation operations in shared resource pool.
3) UE can perform random resource selection in shared resource pool.
4) UE can transmit SL PRS using 30 kHz and normal CP subcarrier spacing in FR1, 120 kHz subcarrier spacing with normal CP FR2
5) Support downlink pathloss based open loop power control
	15-1, 15-4, Y-1
	NA
	Yes
	Per band
	[This is the basic FG for NR sidelink positioning]

	
	Y-5
	Transmitting NR sidelink positioning reference signal Scheme 1 in dedicated resource pool
	1) UE can transmit PSCCH, and SL PRS with comb size {2, 4, 6, [12] }  in SL PRS resource using dynamic scheduling or configured grant type 1 and 2 in NR sidelink mode 1 scheduled by NR Uu. Up to [8] configured grants can be configured for a UE. 
2) UE can monitor DCI format [3_0] for dynamic scheduling and configured grant type 2 for SL PRS on the same carrier as sidelink.
3) UE can transmit SL PRS using 30 kHz and normal CP subcarrier spacing in FR1, 120 kHz subcarrier spacing with normal CP FR2
4) Support downlink pathloss based open loop power control
	15-2, 15-4
	Yes
	Yes
	Per band
	[This is the basic FG for NR sidelink positioning]

	
	Y-6
	Transmitting NR sidelink positioning reference signal Scheme 2 in dedicated resource pool
	1) UE can transmit PSCCH, and SL PRS with comb size {2, 4, 6, [12] } using Scheme 2 resource allocation configured by NR Uu or preconfiguration. Up to [8] sidelink processes are supported. 
2) UE can perform scheme 2 sensing and resource allocation operations in dedicated resource pool.
3) UE can perform random resource selection in dedicated resource pool.
4) UE can transmit SL PRS using 30 kHz and normal CP subcarrier spacing in FR1, 120 kHz subcarrier spacing with normal CP FR2
5) Support downlink pathloss based open loop power control
	15-1, 15-4, Y-2
	NA
	Yes
	Per band
	[This is the basic FG for NR sidelink positioning]

	
	Y-7
	SL PRS Measurement Report for SL-TDOA
	1. SL RSTD measurements and reports per pair of anchor UEs. Values = [{1, 2, 3, 4}]

2. Support SL PRS-RSRP measurements and report. Values = {0, 1}
	At least one of Y-1 and Y-2
	Yes
	Yes
	Per band
	Optional with capability signaling

	
	Y-8
	SL PRS Measurement Report for RTT-type SL positioning
	1. Support Rx-Tx time difference measurement and report.
2. Support SL PRS-RSRP measurements and report. Values = {0, 1}
	At least one of Y-1 and Y-2
	Yes
	Yes
	Per band
	Optional with capability signaling

	
	Y-9
	SL PRS Measurement Report for AoA
	1. Support SL-PRS based Azimuth of arrival (AoA) and zenith of arrival (ZoA) measurement and report with or without translation of the LCS to GCS for.
	At least one of Y-1 and Y-2
	Yes
	Yes
	Per band
	Optional with capability signaling

	
	Y-10
	Congestion control for SL PRS in dedicated resource pool
	1) UE can report CBR measurement to gNB when operating in Scheme 1 and Scheme 2
2) UE can adjust its radio parameters based on CBR measurement and CRlimit.
3) UE can process CBR and CR within the time it indicates
	15-5, and at least one of Y-5 and Y-6
	Yes
	Yes
	Per band
	[This is the basic FG for NR sidelink positioning]

	
	Y-11
	Support of open loop SL power control and RSRP report in dedicated resource pool
	1) Support sidelink pathloss based open loop power control and RSRP report in case of unicast in dedicated resource pool
	15-23, and at least one of Y-5 and Y-6
	Yes
	Yes
	Per band
	[This is the basic FG for NR sidelink positioning]

	
	Y-12
	Support of UE-based sidelink positioning and ranging 
	1. Support measurement on SL PRS for UE based sidelink positioning and ranging.
	At least one of Y-1 and Y-2
	Yes
	Yes
	Per band
	Optional with capability signaling




2. UE features list for NR DL and UL carrier phase positioning
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs.
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Note

	Y. NR_pos_enh2
	Y-1
	Support DL reference carrier phase difference measurement for DL-TDOA method
	1.Support of DL refrence carrier phase difference measurement along with RSTD measurement.

	
	
	
	
	

	
	Y-1-1
	DL PRS processing capability for DL reference carrier phase difference measurement for DL-TDOA
	1.Maximum number of DL PRS resources within a give time duration for support of DL reference carrier phase difference measurement
2.(N,T) maximum number of DL PRS resource for DL refernce carrier phase difference measurement within given time duration.
	
	
	
	
	

	
	Y-2
	Support DL reference carrier phase measurement for Multi-RTT
	1.Support of DL refrence carrier phase measurement along with UE Rx-Tx time difference.

	
	
	
	
	

	
	Y-2-1
	DL PRS processing capability for DL reference carrier phase measurement for multi-RTT
	1.Maximum number of DL PRS resources within a give time duration for support of DL reference carrier phase measurement
2.(N,T) maximum number of DL PRS resource for DL reference carrier phase measurement within given time duration.
	
	
	
	
	

	
	Y-3
	Support DL reference carrier phase measurement for UE-based positioning
	1.Support of DL reference carrier phase measurement for UE-based positioning.
	
	
	
	
	




3. UE features list for LPHAP (Low Power High Accuracy Positioning)
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs.
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Note

	Y. NR_pos_enh2
	Y-1
	SRS for positioning pre-configuration for UEs in RRC_INACTIVE state in validity region
	1. Support of SRS for positioning transmission in RRC_INACTIVE state for multiple cells

2. Maximum number of pre-configured cells for SRS for positioning in RRC_INACTIVE state
	
	Yes
	No
	1) Per UE
	

	
	Y-1-1
	UE autonomous UL timing determinaton for SRS for positioning in RRC_INACTIVE
	1. Support of UE autonomous UL timing determinaton for SRS for positioning in RRC_INACTIVE
	Y-1
	Yes
	No
	1) Per UE
	

	
	Y-1-2
	Spatial relation information across multiple cells for SRS for positioning in RRC_INACTIVE
	1. Support of spatial relation information for multiple cells for SRS for positioning in RRC_INACTIVE

2. Maximum number of candidate spatial relation information 
Values = [1, 2, 4, 8]
	Y-1
	Yes
	No
	2) Per Band
	

	
	Y-1-3
	PL RS across multiple cells for SRS for positioning in RRC_INACTIVE
	1. Support of PL RS for multiple cells for SRS for positioning in RRC_INACTIVE

2. Maximum number of candidate PL RS
Values = [1, 2, 4, 8]
	Y-1
	Yes
	No
	2) Per Band
	



4. UE features list for Bandwidth aggregation for positioning measurements
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs.
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Note

	Y. NR_pos_enh2
	Y-1
	DL PRS processing capability for PRS bandwidth aggregation measurement
	1. Maximum number of PFLs involved in bandwidth aggregation
2. Maximum total PRS bandwidth of aggregated DL PRS resource 
3. (N, T) the maximum number of DL PRS resources across all involved PFLs within time duration T. 
	
	
	
	
	

	
	Y-2
	Support bandwidth aggregation of DL PRS in multiple PFLs for DL-TDOA
	1.Support of DL PRS bandwidth aggregation for DL-TDOA
2. Maximum number of PFLs for DL PRS bandwith aggregaiton
	
	
	
	
	

	
	Y-3
	Support bandwidth aggregation of DL PRS in multiple PFLs for multi-RTT
	1.Support of DL PRS bandwidth aggregation for Multi-RTT
2. Maximum number of PFLs for DL PRS bandwith aggregaiton
	
	
	
	
	

	
	Y-4-1
	Support SRS for positioning for bandwidth aggregation
	1.Support of SRS for positioning for bandwidth aggregation
2.The maximum number of carriers for bandwidth aggregation of SRS for positioning
3.Maximum number of SRS resource sets for positioning that can be configured for bandwidth aggregation
4.Maximum number of SRS resources for positioning across all CCs that can be configured for bandwidth aggregation
	
	
	
	
	

	
	Y-4-2
	Support aperiodic SRS for positioning for bandwidth aggregation
	1.Support of aperiodic SRS for positioning for bandwitdth aggregation
2. The minimum latency between triggering DCI and the transmission of SRS for positioning for bandwitdth
3.The maximum number of carriers for bandwidth aggregation of aperiodic SRS for positioning
4.Maximum number of aperiodic SRS resource sets for positioning that can be configured for bandwidth aggregation
5.Maximum number of aperiodic SRS resources for positioning across all CCs that can be configured for bandwidth aggregation
	
	
	
	
	

	
	Y-4-3
	Support semi-persistent SRS for positioning for bandwidth aggregation
	1.Support of semi-persistent SRS for positioning for bandwitdth aggregation
2. The maximum number of carriers for bandwidth aggregation of semi-persistent SRS for positioning
4.Maximum number of semi-persistent SRS resource sets for positioning that can be configured for bandwidth aggregation
5.Maximum number of semi-persistent SRS resources for positioning across all CCs that can be configured for bandwidth aggregation
	
	
	
	
	

	
	Y-4-4
	Support same power prioritization for aggregated SRS resources for positioning
	1.Support of applying same power prioritization for SRS resources for positioning for bandwidth aggregation
	
	
	
	
	If not supported, legacy power prioritization rule is applied.




5. UE features list for Positioning for RedCap UEs
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs.
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Note

	Y. NR_pos_enh2
	Y-1
	PRS with Rx frequency hopping for RedCap UEs
	1. Support of RedCap UEs Rx frequency hopping for PRS reception

2. Maximum of PRS bandwidth (in MHz) per hop
FR1: {5, 10, 20}
FR2: {50, 100}

3. Switch times for PRS between consecutive hops
FR1: {70us, 140us}
FR2: {35us, 70us, 140us}
	
	Yes
	No
	2) Per Band
	

	
	Y-2
	SRS for positioning frequency hopping for RedCap UEs
	1. Support of RedCap UEs Tx frequency hopping for SRS for positioning

2. Maximum of SRS for positioning bandwidth (in MHz) per hop
FR1: {5, 10, 20}
FR2: {50, 100}

3. Switch times for SRS for positioning between consecutive hops
FR1: {70us, 140us}
FR2: {35us, 70us, 140us}
	
	Yes
	No
	2) Per Band
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