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1. [bookmark: _Ref5850594]Introduction
In RAN1#114bis meeting, the UE features for expanded and improved NR positioning were discussed and summarized in R1- 2310635 [1]. In this contribution, we provide our views on UE features based on the current related RAN1 agreements.
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2. Sidelink positioning
	41. NR_pos_enh2
	41-1-2
	Receiving SL-PRS in a shared resource pool
	1. Support SL-PRS [patterns] in shared resource pool
2. Support receiving SCI format 2D
	[15-1, 15-4, 41-1-1]
	Yes
	[No]
	[bookmark: OLE_LINK39]Receiving SL-PRS in a shared resource pool is not supported
	[Per band]
	n/a
	n/a
	n/a
	[Need for location server/server UE to know if the feature is supported]

[UE indicating support of FG 41-1-1 must indicate either this feature group or feature group 41-1-3 is supported or both are supported.]
	Optional with capability signaling

	41. NR_pos_enh2
	41-1-3
	Receiving SL-PRS in a dedicated resource pool
	1. Support SL-PRS [patterns] in dedicated resource pool
2. Support receiving SCI format 1B

	[15-1, 15-4 41-1-1]
	Yes
	[No]Yes
	Receiving SL-PRS in a dedicated resource pool is not supported
	[Per band]
	n/a
	n/a
	n/a
	[Need for location server/server UE to know if the feature is supported]

[UE support of FG 41-1-1 must indicate either this feature group or feature group 41-1-2 is supported or both are supported.]
	Optional with capability signaling






FG 15-4 is the UE capability of receiving Sidelink synchronization signal, which shall not be included in the prerequisite FGs of FG 41-1-2 and 41-2-3. In addition, as in RAN1#114bis meeting the following agreement is made, an additional component can be added for FG 41-1-3 on the number of PSCCH a UE can receive in a dedicated resource pool.

Agreement
The maximum number of SL PRS resources that can be (pre)configured in a slot of a dedicated resource pool is 12.
The maximum number of SL PRS resources that can be (pre)configured in a slot of a shared resource pool is 17.

Proposal 2-1: For FG 41-1-2 and 41-2-3, adopt the following revisions
	41. NR_pos_enh2
	41-1-2
	Receiving SL-PRS in a shared resource pool
	1. Support SL-PRS in shared resource pool
2. Support receiving SCI format 2D
	15-1, 15-4, 41-1-1
	Yes
	[No]
	Receiving SL-PRS in a shared resource pool is not supported
	[Per band]
	n/a
	n/a
	n/a
	Need for location server/server UE to know if the feature is supported

UE indicating support of FG 41-1-1 must indicate either this feature group or feature group 41-1-3 is supported or both are supported.
	Optional with capability signaling

	41. NR_pos_enh2
	41-1-3
	Receiving SL-PRS in a dedicated resource pool
	1. Support SL-PRS  in dedicated resource pool
2. Support receiving SCI format 1B
3. UE can receive X PSCCH in a dedicated resource pool in a slot;

	15-1, 15-4, 41-1-1
	Yes
	[No]
	Receiving SL-PRS in a dedicated resource pool is not supported
	[Per band]
	n/a
	n/a
	n/a
	Need for location server/server UE to know if the feature is supported

UE support of FG 41-1-1 must indicate either this feature group or feature group 41-1-2 is supported or both are supported.
	Optional with capability signaling






For FG 41-1-4a, in a shared resource pool, whether a UE can support SL PRS resource allocation mode 1  or mode 2 shall follow the UE capability on whether the UE can support SL communication mode 1 and mode 2 resource allocation. Therefore we propose:

Proposal 2-2: For FG 41-1-4a, adopt the following revisions:
	41. NR_pos_enh2
	41-1-4a
	Transmitting SL-PRS [scheme 1 and scheme 2] in a shared resource pool
	1. Support of transmitting SL-PRS [scheme 1 and scheme 2] in a shared resource pool
2. Support transmitting SCI format 2D
[3. Support downlink pathloss based open loop power control]
	At least one of 15-2 or 15-3, 41-1-2
	Yes
	FFS
	Transmitting SL-PRS [scheme 1 and scheme 2] in a shared resource pool 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



3. NR DL and UL carrier phase positioning
According to the agreement in RAN1-114bis meeting [1], the following FGs/rows are agreed as baseline for further discussions on 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 (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	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)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	41. NR_pos_enh2
	41-2-1
	DL RSCP reporting based on DL PRS in RRC_CONNECTED
	1. Support of DL RSCP reporting based on DL PRS in RRC_CONNECTED
2. The maximum number of first path PRS RSCP measurements per TRP

	FFS
13-11 
	No
	n/a
	DL RSCP reporting based on DL PRS in RRC_CONNECTED is not supported
	Per band
	n/a
	n/a
	n/a
	Note: DL RSCP is reported together with UE Rx-Tx time difference measurement

[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-11]

[Need for location server to know if the feature is supported]
	Optional with capability signaling

	41. NR_pos_enh2
	41-2-1a
	DL RSCPD reporting based on DL PRS in RRC_CONNECTED
	1. Support of DL RSCPD reporting based on DL PRS in RRC_CONNECTED
2. The maximum number of first path PRS RSCPD measurements per pair of TRPs
	FFS
13-6
	No
	n/a
	DL RSCPD reporting based on DL PRS in RRC_CONNECTED is not supported
	Per band
	n/a
	n/a
	n/a
	Note: DL RSCPD is reported along with measurement report for DL-RSTD

[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-6]

[Need for location server to know if the feature is supported]
	Optional with capability signaling

	41. NR_pos_enh2
	41-2-2
	DL RSCP reporting based on DL PRS in RRC_INACTIVE
	Support of DL RSCP reporting based on DL PRS measurement in RRC_INACTIVE
	FFS
27-18c
	No
	n/a
	DL RSCP reporting based on DL PRS in RRC_INACTIVE is not supported
	Per band
	n/a
	n/a
	n/a
	Note: DL RSCP is reported together with UE Rx-Tx time difference measurement

[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-11]

[Need for location server to know if the feature is supported]
	Optional with capability signaling

	41. NR_pos_enh2
	41-2-2a
	DL RSCPD reporting based on DL PRS in RRC_INACTIVE
	1. Support of DL RSCPD reporting based on DL PRS measurement in RRC_INACTIVE
	FFS
27-18a
	No
	n/a
	DL RSCPD reporting based on DL PRS in RRC_INACTIVE is not supported
	Per band
	n/a
	n/a
	n/a
	Note: DL RSCPD is reported along with measurement report for DL-RSTD

[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-6]

[Need for location server to know if the feature is supported]
	Optional with capability signaling

	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
	41-2-4
	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
13-1 or 13-3
	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.

	41. NR_pos_enh2
	41-2-5
	Carrier phase positioning in RRC_IDLE
	Support carrier phase positioning for UE-based and UE-assisted positioning.
	
	
	
	
	
	
	
	
	Need for location server to know if the feature is supported.
	Optional with capability signaling.

	41. NR_pos_enh2
	41-2-6
	UL positioning SRS transmission within the indicated time window(s)
	Support UL positioning SRS transmission within the indicated time window(s).
	
	
	
	
	
	
	
	
	
	Optional with capability signaling.

	
	
	
	
	
	
	
	
	
	
	
	
	
	



As for FG 41-2-1/41-2-1a/41-2-2/41-2-2a, it is necessary to let location server to know if the feature is supported and the maximum number of RSCP measurements per TRP can be less than or equal to FG 13-11 since it will be reported together with Multi Rx-Tx timing difference. The corresponding update can be seen in above table.

Proposal 3-1: For 41-2-1/41-2-1a/41-2-2/41-2-2a, it is necessary to let location server to know if the feature is supported and the maximum number of RSCP/RSCPD measurements per TRP can be less than or equal to FG 13-11/ 13-6.

As for FG 41-2-3, it is necessary to let location server to know if the feature is supported since location server will request UE to do measurement within the indicated time windows.
Proposal 3-2: For 41-2-3, it is necessary to let location server to know if the feature is supported

According to the following agreement, carrier phase positioning for UE in RRC_IDLE state is supported for UL-based and UE-assisted positioning in Rel-18. Thus it is necessary to define a new UE capability to report DL RSCP/RSCPD in RRC_IDLE.
Agreement (RAN1-113 meeting)
From RAN1’s perspective, carrier phase positioning for UE in RRC_IDLE state is supported for UE-based and UE-assisted positioning in Rel-18.
· Note: No additional specification work is expected specifically related to carrier phase positioning for UE in RRC_IDLE state in RAN1.

Proposal 3-3:   define a new UE capability on carrier phase positioning in RRC_IDLE.

According to the following confirmed WA, UE is configured to transmit of the UL positioning SRS resources within indicated time window(s). it should be supported based on UE capability.
Confirm the following working assumption with modification made in RAN1#113: 

Working assumption
To enable LMF to optionally request the serving gNB of a UE to configure the transmission of the UL positioning SRS resources from the UE within indicated time window(s), support:
· Option 1D: Each of the time windows is defined with the following parameters:
· The start of the time window, which is indicated by a combination of system frame number, slot offset and symbol index with respect to the SFN initialization time
· The duration of the time window, which is given by a number of consecutive slots/symbols
· FFS: the number of the consecutive slots/symbols
· (Optional) The periodicity of the time window, which is defined similar to IE PeriodicitySRS in “Requested SRS Transmission Characteristics” in TS 38.455.
· FFS: the maximum number of the windows

Proposal 3-4:   define a new UE capability to support transmission of the UL positioning SRS resources within indicated time window(s) for CPP measurement.

4. LPHAP (Low Power High Accuracy Positioning)
According to the agreement in RAN1-114bis meeting [1], the following FGs/rows are agreed as baseline for further discussions on LPHAP.

	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 (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	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)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	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
[2. Maximum number of configured [cells] for SRS for positioning in RRC_INACTIVE state]
	FFS
27-15
	Yes
	n/a
	
	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
27-15b

	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	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 [with measurement reporting when UE switches to RRC_CONNECTED mode]
	FFS
13-1
	No
	n/a
	
	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
	41-3-4
	Support autonomously adjusts the TA
	Support to configure autonomously adjusts the TA
	41-3-1 or 41-3-2
	
	
	
	
	
	
	
	
	Optional with capability signaling.



According to the following agreement, UE autonomously adjusts the TA can be supported based on UE capability. 


Agreement(RAN1-113 meeting)
For the determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE state within the SRS positioning validity area, support the following to determine a valid TA:
· The DL reference timing follows the DL timing of current camping cell.
· By default, UE maintains the TA from the last serving cell.
· UE can adjust its UL timing according to the change in DL reference timing.
· If configured by the network, subject to UE capability, UE autonomously adjusts the TA, when cell-reselection happens.
· Send LS to RAN4 asking about feasibility and necessary conditions (e.g. whether the above behaviour applies when the DL reference timing difference between the last camping cell and current camping cell exceeds a threshold and how UE adjusts it, or additional RRM procedure to obtain the timing difference).


Proposal 4-1: define a new UE capability to indicate support autonomously adjusts the TA.


As for FG 41-3-1, it is necessary to keep “maximum number of configured cells for SRS for positioning in RRC_INACTIVE state”

Proposal 4-2: For FG 41-3-1, keep ‘maximum number of configured cells for SRS for positioning in RRC_INACTIVE state’.


As for FG 41-3-3, support of PRS measurement in RRC_IDLE is sufficient and it is not necessary to support the report when switches to RRC_CONNECTED since it is the capability in RRC_CONNECTED. In addition, it is also necessary to let location server know the UE capability.

Proposal 4-3: For FG 41-3-3, delete ‘with measurement reporting when UE switches to RRC_CONNECTED mode’.

5. Bandwidth aggregation for positioning measurements
According to the agreement in RAN1-114 meeting [1], the following FGs/rows are agreed as baseline for further discussions on bandwidth aggregation for positioning measurement.

	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 (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	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)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	41. NR_pos_enh2
	41-4-1
	DL PRS processing capabilities for aggregated PRS processing of 2 PFLs in intra-band contiguous within a MG for RRC_CONNECTED sate
	1. Maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE
2. Maximum DL PRS bandwidth in MHz, per PFL
[3. DL PRS buffering capability: Type 1 or Type 2]
4. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming [maximum aggregated DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Maximum number of aggregated DL PRS resources per across aggregated PFLs that UE can process in a slot under it]
	FFS13-1
	No
	n/a
	DL PRS processing capabilities for aggregated PRS processing of 2 PFLs in intra-band contiguous [within a MG] for RRC_CONNECTED sate is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values:
[a) FR1 bands: {5, 10, 20, 40, 50, 80, 100, 160, 200}
b) FR2 bands: {50, 100, 200, 400, 800}]

Component 2 candidate values:
a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

Note: Component 3 in FG41-4-1 follows buffering capability type reported in FG13-1

[Component 43 candidate values:
a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280[, 2560]} 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]

Note: this value N should be equal or smaller than the value N reported by FG 13-1, or this value T should be equal or larger than the value T reported by FG 13-1

[Component 54 candidate values:
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]

Note: each two linked PRS resources are counted as 1 resource

Note: this value should be equal or smaller than the value reported by FG 13-1

Note: The above parameters are reported assuming a configured measurement gap and a maximum ratio of measurement gap length (MGL)/measurement gap repetition period (MGRP) of no more than 30%
	Optional with capability signaling.

	41. NR_pos_enh2
	41-4-1a
	DL PRS processing capabilities for aggregated PRS processing of 3 PFLs in intra-band contiguous within a MG for RRC_CONNECTED sate
	1. Maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE
2. Maximum DL PRS bandwidth in MHz, per PFL
[3. DL PRS buffering capability: Type 1 or Type 2]
4. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming [maximum aggregated DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Maximum number of aggregated DL PRS resources per across aggregated PFLs that UE can process in a slot under it]
	41-4-1FFS
	No
	n/a
	DL PRS processing capabilities for aggregated PRS processing of 3 PFLs in intra-band contiguous [within a MG] for RRC_CONNECTED sate is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values:
[a) FR1 bands: {5, 150, 20, 30, 40, 50, 60, 80, 100, 120, 140, 150, 160, 180, 200, 240, 300}}
b) FR2 bands: {50, 1500, 200, 300, 400, 600, 800, 1000, 1200}]

Component 2 candidate values:
a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

Note: Component 3 in FG41-4-1a follows buffering capability type reported in FG13-1

[Component 43 candidate values:
a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280[, 3840]} 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]

Note: this value N should be equal or smaller than the value N reported by FG 13-1 or this value T should be equal or larger than the value T reported by FG 13-1

[Component 54 candidate values:
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]

Note: each three linked PRS resources are counted as 1 resource

Note: this value should be equal or smaller than the value reported by FG 13-1 

Note: The above parameters are reported assuming a configured measurement gap and a maximum ratio of measurement gap length (MGL)/measurement gap repetition period (MGRP) of no more than 30%
	Optional with capability signaling.

	41. NR_pos_enh2
	41-4-1b
	DL PRS processing capabilities for aggregated PRS processing of 2 PFLs in intra-band contiguous for RRC_IDLE and RRC_INACTIVE sate
	1. Maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE
2. Maximum DL PRS bandwidth in MHz, per PFL
[3. DL PRS buffering capability: Type 1 or Type 2]
4. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming [maximum aggregated DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Maximum number of aggregated DL PRS resources per across aggregated PFLs that UE can process in a slot under it]
	FFS27-6
	No
	n/a
	DL PRS processing capabilities for aggregated PRS processing of 2 PFLs in intra-band contiguous [within a MG] for RRC_IDLE and RRC_INACTIVERRC_CONNECTED sate is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values:
[a) FR1 bands: {5, 10, 20, 40, 50, 80, 100, 160, 200}
b) FR2 bands: {50, 100, 200, 400, 800}]

Component 2 candidate values:
a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

Note: Component 3 in FG41-4-1b follows buffering capability type reported in FG13-1

[Component 43 candidate values:
a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280[, 2560]} 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]

Note: this value N should be equal or smaller than the value N reported by FG 27-6 or this value T should be equal or larger than the value T reported by FG 27-6

[Component 54 candidate values:
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]

Note: each two linked PRS resources are counted as 1 resource

Note: this value should be equal or smaller than the value reported by FG 27-6
	Optional with capability signaling.

	41. NR_pos_enh2
	41-4-1c
	DL PRS processing capabilities for aggregated PRS processing of 3 PFLs in intra-band contiguous for RRC_IDLE and RRC_INACTIVE sate
	1. Maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE
2. Maximum DL PRS bandwidth in MHz, per PFL
[3. DL PRS buffering capability: Type 1 or Type 2]
4. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming [maximum aggregated DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Max number of aggregated DL PRS resources per across aggregated PFLs that UE can process in a slot under it]

	41-4-1b FFS
	No
	n/a
	DL PRS processing capabilities for aggregated PRS processing of 3 PFLs in intra-band contiguous [within a MG] for RRC_IDLE and RRC_INACTIVERRC_CONNECTED sate is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values:
[a) FR1 bands: {5, 1015, 20, 30, 40, 50, 60, 80, 100, 120, 140, 150, 160, 180, 200, 240, 300}
b) FR2 bands: {50, 100150, 200, 300, 400, 600, 800, 1000, 1200}]

Component 2 candidate values:
a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

Note: Component 3 in FG41-4-1c follows buffering capability type reported in FG13-1

[Component 43 candidate values:
a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280[, 3840]} 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]

Note: this value N should be equal or smaller than the value N reported by FG 27-6 or this value T should be equal or larger than the value T reported by FG 27-6

[Component 54 candidate values:
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]

Note: each three linked PRS resources are counted as 1 resource

Note: this value should be equal or smaller than the value reported by FG 27-6
	Optional with capability signaling.

	41. NR_pos_enh2
	41-4-3
	Support of PRS bandwidth aggregation in RRC_CONNECTED — DL-TDOA
	Support of PRS bandwidth aggregation in RRC_CONNECTED for DL-TDOA
	[bookmark: _Toc146920226]13-3, 41-4-1
	No
	n/a
	PRS bandwidth aggregation in RRC_CONNECTED for DL-TDOA 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
	41-4-3a
	Support of PRS bandwidth aggregation in RRC_CONNECTED —Multi-RTT
	Support of PRS bandwidth aggregation in RRC_CONNECTED FOR Multi-RTT
	13-4, 41-4-1
	No
	n/a
	PRS bandwidth aggregation in RRC_CONNECTED FOR Multi-RTT 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
	41-4-4
	Support of PRS bandwidth aggregation in RRC_ INACTIVE — DL-TDOA
	Support of PRS bandwidth aggregation in RRC_ INACTIVE for DL-TDOA
	27-18a, 41-4-1b
	No
	n/a
	PRS bandwidth aggregation in RRC_ INACTIVE for DL-TDOA 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
	41-4-4a
	Support of PRS bandwidth aggregation in RRC_ INACTIVE —Multi-RTT
	Support of PRS bandwidth aggregation in RRC_ INACTIVE for Multi-RTT
	27-18a, 41-4-1b
	No
	n/a
	PRS bandwidth aggregation in RRC_ INACTIVE for Multi-RTT 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
	41-4-5
	Support of PRS bandwidth aggregation in RRC_IDLE — [DL-TDOA and Multi-RTT]
	Support of PRS bandwidth aggregation in RRC_IDLE for DL-TDOA 
	41-3-3, 41-4-1b
	No
	n/a
	PRS bandwidth aggregation in RRC_IDLE for DL-TDOA 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
	41-4-6
	Support of pPositioning SRS bandwidth aggregation in RRC_CONNECTED
	[1. The maximum number of supported aggregated carriers in intra band contiguous carriers
2. Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE]
[3. Support of periodic/semi-persistent/aperiodic UL SRS for UL bandwidth aggregation]
5. Max number of aggregated SRS resource sets for positioning supported by UE for SRS bandwidth aggregation
6. Maximum number of [periodic/semi-persistent/aperiodic] aggregated SRS resources for bandwidth aggregation
7. Maximum number of [periodic/semi-persistent/aperiodic] aggregated SRS resources for bandwidth aggregation per slot
8. Support the same SRS power reduction across aggregated carriers
	13-8, [6-2]
	Yes
	n/a
	Positioning SRS bandwidth aggregation in RRC_CONNECTED is not supported 
	[Per band]
	n/a
	n/a
	n/a
	[Component 1 candidate values: {2,3}

Component 2 candidate values:
FR1 bands: {80, 100, 160, 200M}
FR2 bands: {50, 100, 200, 400, 600, 800}]

Component 3 candidate values: {periodic UL SRS, semi-persistent UL SRS, aperiodic UL SRS, periodic& semi-persistent UL SRS, periodic&aperiodic UL SRS, semi-persistent &aperiodic UL SRS, periodic& semi-persistent& aperiodic UL SRS}

Component 5 candidate values: {1, 2, 4, 8, 12, 16}

Component 6 candidate values: {1,2,4,8,16,32,64}

Component 7 candidate values: {1,2,3,4,5,6,8,10,12,14}

Note: The UE supports the simultaneous transmission in a coherent manner of 2 or 3 SRS resources in 2 or 3 intra-band contiguous CCs.

Need for location server to know if the feature is supported.
	Optional with capability signaling

	41. NR_pos_enh2
	41-4-7
	Support of pPositioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED
	[1. The maximum number of supported aggregated carriers in intra band contiguous carriers
2. Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE]
[3. Support of periodic/semi-persistent/aperiodic UL SRS for UL bandwidth aggregation]
5. Max number of aggregated SRS resource sets for positioning supported by UE for SRS bandwidth aggregation
6. Maximum number of [periodic/semi-persistent/aperiodic] aggregated SRS resources for bandwidth aggregation
7. Maximum number of [periodic/semi-persistent/aperiodic] aggregated SRS resources for bandwidth aggregation per slot
8. Support the same SRS power reduction across aggregated carriers
[9. Guard period]
	6-6, 
41-4-6
	Yes
	n/a
	Positioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED is not supported 
	[Per band]
	n/a
	n/a
	n/a
	[Component 1 candidate values: {2,3}

Component 2 candidate values:
FR1 bands: {80, 100, 160, 200M}
FR2 bands: {50, 100, 200, 400, 600, 800}]

Component 5 candidate values: {1, 2, 4, 8, 12, 16}

Component 6 candidate values: {1,2,4,8,16,32,64}

Component 7 candidate values: {1,2,3,4,5,6,8,10,12,14}

Note: The UE supports the simultaneous transmission in a coherent manner of 2 or 3 SRS resources in 2 or 3 intra-band contiguous CCs.

Need for location server to know if the feature is supported.

Note: Guard period is needed before and after the aggregated SRS transmissions when SRS resource is configured within a CC without PUSCH/PUCCH is linked for aggregation with an SRS resource configured within an UL active BWP of a UL communication CC
	Optional with capability signaling

	41. NR_pos_enh2
	41-4-8
	Support of pPositioning SRS bandwidth aggregation in RRC_INACTIVE
	[1. The maximum number of supported aggregated carriers in intra band contiguous carriers
2. Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE]
[3. Support of periodic/semi-persistent UL SRS for UL bandwidth aggregation]
5. Max number of aggregated SRS resource sets for positioning supported by UE for SRS bandwidth aggregation
6. Maximum number of [periodic/semi-persistent] aggregated SRS resources for bandwidth aggregation
7. Maximum number of [periodic/semi-persistent] aggregated SRS resources for bandwidth aggregation per slot
8. Support the same SRS power reduction across aggregated carriers
	27-15b
	Yes
	n/a
	Positioning SRS bandwidth aggregation in RRC_INACTIVE is not supported 
	[Per band]
	n/a
	n/a
	n/a
	[Component 1 candidate values: {2,3}

Component 2 candidate values:
FR1 bands: {80, 100, 160, 200M}
FR2 bands: {50, 100, 200, 400, 600, 800}]

Component 3 candidate values: {periodic UL SRS, semi-persistent UL SRS, aperiodic UL SRS, periodic& semi-persistent UL SRS, periodic&aperiodic UL SRS, semi-persistent &aperiodic UL SRS, periodic& semi-persistent& aperiodic UL SRS}


Component 5 candidate values: {1, 2, 4, 8, 12, 16}

Component 6 candidate values: {1,2,4,8,16,32,64}

Component 7 candidate values: {1,2,3,4,5,6,8,10,12,14}

Need for location server to know if the feature is supported.
	Optional with capability signaling

	41. NR_pos_enh2
	41-4-9
	Support of Single MAC CE activating SP SRS resource sets for positioning across aggregated carriers.
	
	41-4-6
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-4-10
	Support of Indication of aperiodic positioning SRS resource sets across all linked carriers for bandwidth aggregation by Rel-17 single DCI
	
	41-4-6
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-4-10a
	Support of Indication of aperiodic positioning SRS resource sets across linked carriers for bandwidth aggregation by DCI format 0_3 and 1_3
	
	41-4-6
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	




As for FG 41-4-6 and FG 41-4-8, keep the first 3 components and the candidate value of component 3 can be at least one of {periodic UL SRS, semi-persistent UL SRS, aperiodic UL SRS}.

Proposal 5-1: For FG 41-4-6 and FG 41-4-8, propose to keep the first 3 components and the candidate value of component 3 can be at least one of {periodic UL SRS, semi-persistent UL SRS, aperiodic UL SRS}.

As for FG 41-4-7, prefer to delete the first 3 components and take FG 41-4-6 as a prerequisite FG.

Proposal 5-2: For FG 41-4-7, propose to delete the first 3 components and take FG 41-4-6 as a prerequisite FG, and keep the 9th component.

According to the following agreement and WA, single MAC CE activating positioning SRS resource sets across the linked carriers is supported. It is necessary to define a corresponding UE capability.
Agreement(RAN1-112 meeting)
At least support periodic positioning SRS and semi-persistent positioning SRS for bandwidth aggregation
· Support single MAC CE activating positioning SRS resource sets across the linked carriers
· FFS whether support aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state. Study a single DCI scheduling positioning SRS across the linked carriers, and check whether the conclusion/agreements in agenda of multi-cell PUSCH/PDSCH scheduling with a single DCI can be reused
· FFS MIMO SRS can be supported for bandwidth aggregation, e.g. with UE transparent way
Working assumption(RAN1-113 meeting) 
For semi-persistent positioning SRS for bandwidth aggregation, a single MAC CE can activate or deactivate:
· SRS resource set(s) in one or two or three of three aggregated carriers
· SRS resource set(s) in one or two of two aggregated carriers.
Note: the single spatial relation is indicated by the MAC CE for each of two or three aggregated SRS resources.
Send an LS to RAN2 to confirm the feasibility.










Proposal 5-3: define a new UE capability to indicate support single MAC CE activating positioning SRS resource sets across aggregated carrier.

According to the following agreement, aperiodic positioning SRS for bandwidth aggregation scheduled by multiple DCIs for UEs in RRC_CONNECTED state is supported. It is necessary to define a corresponding UE capability.

Agreement(RAN1-112b e-meeting)
Support aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state.
· FFS the details
Agreement(RAN1-113 meeting)
With regard to support of aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state, at least the existing Rel-17 DCI framework (i.e. use multiple DCIs schedule SRSs in multiple carriers) can be reused
· FFS: whether Rel-18 DCI framework for multi-cell PDSCH/PUSCH scheduling with a single DCI (i.e. single DCI schedules SRSs in multiple carriers) can also be reused with or without specification work in RAN1.
Agreement(RAN1-114 meeting)
With regard to aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state, support both Option 2 and Option1.
· Option 2: Support to use a DCI format 0_3 or 1_3 for multi-cell PDSCH/PUSCH scheduling to trigger SRS resources for bandwidth aggregation in multiple CCs.
· Option 1: Support a Rel-17 single DCI scheduling positioning SRS resource sets across the linked carriers, as a separate UE capability.
· Reuse Rel-17 DCI framework without modification. 
· If a single DCI indicates transmission of an aperiodic positioning SRS resource set, UE transmits aperiodic positioning SRS resource sets across all linked carriers for bandwidth aggregation.









Proposal 5-4: define a new UE capability to indicate support aperiodic positioning SRS for bandwidth aggregation scheduled by Rel-17 single DCI and by DCI format 0_3 or 1_3 respectively for UEs in RRC_CONNECTED state.


Conclusion
Based on the discussion in the previous sections we propose the following:
Sidelink positioning

Proposal 2-1: For FG 41-1-2 and 41-2-3, adopt the following revisions
	41. NR_pos_enh2
	41-1-2
	Receiving SL-PRS in a shared resource pool
	1. Support SL-PRS in shared resource pool
2. Support receiving SCI format 2D
	15-1, 15-4, 41-1-1
	Yes
	[No]
	Receiving SL-PRS in a shared resource pool is not supported
	[Per band]
	n/a
	n/a
	n/a
	Need for location server/server UE to know if the feature is supported

UE indicating support of FG 41-1-1 must indicate either this feature group or feature group 41-1-3 is supported or both are supported.
	Optional with capability signaling

	41. NR_pos_enh2
	41-1-3
	Receiving SL-PRS in a dedicated resource pool
	1. Support SL-PRS  in dedicated resource pool
2. Support receiving SCI format 1B
3. UE can receive X PSCCH in a dedicated resource pool in a slot;

	15-1, 15-4, 41-1-1
	Yes
	[No]
	Receiving SL-PRS in a dedicated resource pool is not supported
	[Per band]
	n/a
	n/a
	n/a
	Need for location server/server UE to know if the feature is supported

UE support of FG 41-1-1 must indicate either this feature group or feature group 41-1-2 is supported or both are supported.
	Optional with capability signaling






Proposal 2-2: For FG 41-1-4a, adopt the following revisions:
	41. NR_pos_enh2
	41-1-4a
	Transmitting SL-PRS [scheme 1 and scheme 2] in a shared resource pool
	1. Support of transmitting SL-PRS [scheme 1 and scheme 2] in a shared resource pool
2. Support transmitting SCI format 2D
[3. Support downlink pathloss based open loop power control]
	At least one of 15-2 or 15-3, 41-1-2
	Yes
	FFS
	Transmitting SL-PRS [scheme 1 and scheme 2] in a shared resource pool 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



NR DL and UL carrier phase positioning
Proposal 3-1: For 41-2-1/41-2-1a/41-2-2/41-2-2a, it is necessary to let location server to know if the feature is supported and the maximum number of RSCP/RSCPD measurements per TRP can be less than or equal to FG13-11/ 13-6.
Proposal 3-2: For 41-2-3, it is necessary to let location server to know if the feature is supported
Proposal 3-3:   define a new UE capability on carrier phase positioning in RRC_IDLE.
Proposal 3-4:   define a new UE capability to support transmission of the UL positioning SRS resources within indicated time window(s) for CPP measurement.

	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 (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	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)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	41. NR_pos_enh2
	41-2-1
	DL RSCP reporting based on DL PRS in RRC_CONNECTED
	1. Support of DL RSCP reporting based on DL PRS in RRC_CONNECTED
2. The maximum number of first path PRS RSCP measurements per TRP

	FFS
13-11 
	No
	n/a
	DL RSCP reporting based on DL PRS in RRC_CONNECTED is not supported
	Per band
	n/a
	n/a
	n/a
	Note: DL RSCP is reported together with UE Rx-Tx time difference measurement

[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-11]

[Need for location server to know if the feature is supported]
	Optional with capability signaling

	41. NR_pos_enh2
	41-2-1a
	DL RSCPD reporting based on DL PRS in RRC_CONNECTED
	1. Support of DL RSCPD reporting based on DL PRS in RRC_CONNECTED
2. The maximum number of first path PRS RSCPD measurements per pair of TRPs
	FFS
13-6
	No
	n/a
	DL RSCPD reporting based on DL PRS in RRC_CONNECTED is not supported
	Per band
	n/a
	n/a
	n/a
	Note: DL RSCPD is reported along with measurement report for DL-RSTD

[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-6]

[Need for location server to know if the feature is supported]
	Optional with capability signaling

	41. NR_pos_enh2
	41-2-2
	DL RSCP reporting based on DL PRS in RRC_INACTIVE
	Support of DL RSCP reporting based on DL PRS measurement in RRC_INACTIVE
	FFS
27-18c
	No
	n/a
	DL RSCP reporting based on DL PRS in RRC_INACTIVE is not supported
	Per band
	n/a
	n/a
	n/a
	Note: DL RSCP is reported together with UE Rx-Tx time difference measurement

[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-11]

[Need for location server to know if the feature is supported]
	Optional with capability signaling

	41. NR_pos_enh2
	41-2-2a
	DL RSCPD reporting based on DL PRS in RRC_INACTIVE
	1. Support of DL RSCPD reporting based on DL PRS measurement in RRC_INACTIVE
	FFS
27-18a
	No
	n/a
	DL RSCPD reporting based on DL PRS in RRC_INACTIVE is not supported
	Per band
	n/a
	n/a
	n/a
	Note: DL RSCPD is reported along with measurement report for DL-RSTD

[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-6]

[Need for location server to know if the feature is supported]
	Optional with capability signaling

	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
	41-2-4
	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
13-1 or 13-3
	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.

	41. NR_pos_enh2
	41-2-5
	Carrier phase positioning in RRC_IDLE
	Support carrier phase positioning for UE-based and UE-assisted positioning.
	
	
	
	
	
	
	
	
	Need for location server to know if the feature is supported.
	Optional with capability signaling.

	41. NR_pos_enh2
	41-2-6
	UL positioning SRS transmission within the indicated time window(s)
	Support UL positioning SRS transmission within the indicated time window(s).
	
	
	
	
	
	
	
	
	
	Optional with capability signaling.

	
	
	
	
	
	
	
	
	
	
	
	
	
	



LPHAP (Low Power High Accuracy Positioning)
Proposal 4-1: define a new UE capability to indicate support autonomously adjusts the TA.

Proposal 4-2: For FG 41-3-1, keep ‘maximum number of configured cells for SRS for positioning in RRC_INACTIVE state’.

Proposal 4-3: For FG 41-3-3, delete ‘with measurement reporting when UE switches to RRC_CONNECTED mode’.

	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 (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	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)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	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
[2. Maximum number of configured [cells] for SRS for positioning in RRC_INACTIVE state]
	FFS
27-15
	Yes
	n/a
	
	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
27-15b

	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	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 [with measurement reporting when UE switches to RRC_CONNECTED mode]
	FFS
13-1
	No
	n/a
	
	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
	41-3-4
	Support autonomously adjusts the TA
	Support to configure autonomously adjusts the TA
	41-3-1 or 41-3-2
	
	
	
	
	
	
	
	
	Optional with capability signaling.




Bandwidth aggregation for positioning measurements
[bookmark: _In-sequence_SDU_delivery]Proposal 5-1: For FG 41-4-6 and FG 41-4-8, propose to keep the first 3 components and the candidate value of component 3 can be at least one of {periodic UL SRS, semi-persistent UL SRS, aperiodic UL SRS}.

Proposal 5-2: For FG 41-4-7, propose to delete the first 3 components and take FG 41-4-6 as a prerequisite FG, and keep the 9th component.

Proposal 5-3: define a new UE capability to indicate support single MAC CE activating positioning SRS resource sets across aggregated carrier.

Proposal 5-4: define a new UE capability to indicate support aperiodic positioning SRS for bandwidth aggregation scheduled by Rel-17 single DCI and by DCI format 0_3 or 1_3 respectively for UEs in RRC_CONNECTED state.

	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 (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	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)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	41. NR_pos_enh2
	41-4-1
	DL PRS processing capabilities for aggregated PRS processing of 2 PFLs in intra-band contiguous within a MG for RRC_CONNECTED sate
	1. Maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE
2. Maximum DL PRS bandwidth in MHz, per PFL
[3. DL PRS buffering capability: Type 1 or Type 2]
4. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming [maximum aggregated DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Maximum number of aggregated DL PRS resources per across aggregated PFLs that UE can process in a slot under it]
	FFS13-1
	No
	n/a
	DL PRS processing capabilities for aggregated PRS processing of 2 PFLs in intra-band contiguous [within a MG] for RRC_CONNECTED sate is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values:
[a) FR1 bands: {5, 10, 20, 40, 50, 80, 100, 160, 200}
b) FR2 bands: {50, 100, 200, 400, 800}]

Component 2 candidate values:
a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

Note: Component 3 in FG41-4-1 follows buffering capability type reported in FG13-1

[Component 43 candidate values:
a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280[, 2560]} 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]

Note: this value N should be equal or smaller than the value N reported by FG 13-1, or this value T should be equal or larger than the value T reported by FG 13-1

[Component 54 candidate values:
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]

Note: each two linked PRS resources are counted as 1 resource

Note: this value should be equal or smaller than the value reported by FG 13-1

Note: The above parameters are reported assuming a configured measurement gap and a maximum ratio of measurement gap length (MGL)/measurement gap repetition period (MGRP) of no more than 30%
	Optional with capability signaling.

	41. NR_pos_enh2
	41-4-1a
	DL PRS processing capabilities for aggregated PRS processing of 3 PFLs in intra-band contiguous within a MG for RRC_CONNECTED sate
	1. Maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE
2. Maximum DL PRS bandwidth in MHz, per PFL
[3. DL PRS buffering capability: Type 1 or Type 2]
4. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming [maximum aggregated DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Maximum number of aggregated DL PRS resources per across aggregated PFLs that UE can process in a slot under it]
	41-4-1FFS
	No
	n/a
	DL PRS processing capabilities for aggregated PRS processing of 3 PFLs in intra-band contiguous [within a MG] for RRC_CONNECTED sate is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values:
[a) FR1 bands: {5, 150, 20, 30, 40, 50, 60, 80, 100, 120, 140, 150, 160, 180, 200, 240, 300}}
b) FR2 bands: {50, 1500, 200, 300, 400, 600, 800, 1000, 1200}]

Component 2 candidate values:
a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

Note: Component 3 in FG41-4-1a follows buffering capability type reported in FG13-1

[Component 43 candidate values:
a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280[, 3840]} 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]

Note: this value N should be equal or smaller than the value N reported by FG 13-1 or this value T should be equal or larger than the value T reported by FG 13-1

[Component 54 candidate values:
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]

Note: each three linked PRS resources are counted as 1 resource

Note: this value should be equal or smaller than the value reported by FG 13-1 

Note: The above parameters are reported assuming a configured measurement gap and a maximum ratio of measurement gap length (MGL)/measurement gap repetition period (MGRP) of no more than 30%
	Optional with capability signaling.

	41. NR_pos_enh2
	41-4-1b
	DL PRS processing capabilities for aggregated PRS processing of 2 PFLs in intra-band contiguous for RRC_IDLE and RRC_INACTIVE sate
	1. Maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE
2. Maximum DL PRS bandwidth in MHz, per PFL
[3. DL PRS buffering capability: Type 1 or Type 2]
4. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming [maximum aggregated DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Maximum number of aggregated DL PRS resources per across aggregated PFLs that UE can process in a slot under it]
	FFS27-6
	No
	n/a
	DL PRS processing capabilities for aggregated PRS processing of 2 PFLs in intra-band contiguous [within a MG] for RRC_IDLE and RRC_INACTIVERRC_CONNECTED sate is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values:
[a) FR1 bands: {5, 10, 20, 40, 50, 80, 100, 160, 200}
b) FR2 bands: {50, 100, 200, 400, 800}]

Component 2 candidate values:
a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

Note: Component 3 in FG41-4-1b follows buffering capability type reported in FG13-1

[Component 43 candidate values:
a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280[, 2560]} 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]

Note: this value N should be equal or smaller than the value N reported by FG 27-6 or this value T should be equal or larger than the value T reported by FG 27-6

[Component 54 candidate values:
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]

Note: each two linked PRS resources are counted as 1 resource

Note: this value should be equal or smaller than the value reported by FG 27-6
	Optional with capability signaling.

	41. NR_pos_enh2
	41-4-1c
	DL PRS processing capabilities for aggregated PRS processing of 3 PFLs in intra-band contiguous for RRC_IDLE and RRC_INACTIVE sate
	1. Maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE
2. Maximum DL PRS bandwidth in MHz, per PFL
[3. DL PRS buffering capability: Type 1 or Type 2]
4. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming [maximum aggregated DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Max number of aggregated DL PRS resources per across aggregated PFLs that UE can process in a slot under it]

	41-4-1b FFS
	No
	n/a
	DL PRS processing capabilities for aggregated PRS processing of 3 PFLs in intra-band contiguous [within a MG] for RRC_IDLE and RRC_INACTIVERRC_CONNECTED sate is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values:
[a) FR1 bands: {5, 1015, 20, 30, 40, 50, 60, 80, 100, 120, 140, 150, 160, 180, 200, 240, 300}
b) FR2 bands: {50, 100150, 200, 300, 400, 600, 800, 1000, 1200}]

Component 2 candidate values:
a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

Note: Component 3 in FG41-4-1c follows buffering capability type reported in FG13-1

[Component 43 candidate values:
a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280[, 3840]} 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]

Note: this value N should be equal or smaller than the value N reported by FG 27-6 or this value T should be equal or larger than the value T reported by FG 27-6

[Component 54 candidate values:
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]

Note: each three linked PRS resources are counted as 1 resource

Note: this value should be equal or smaller than the value reported by FG 27-6
	Optional with capability signaling.

	41. NR_pos_enh2
	41-4-3
	Support of PRS bandwidth aggregation in RRC_CONNECTED — DL-TDOA
	Support of PRS bandwidth aggregation in RRC_CONNECTED for DL-TDOA
	13-3, 41-4-1
	No
	n/a
	PRS bandwidth aggregation in RRC_CONNECTED for DL-TDOA 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
	41-4-3a
	Support of PRS bandwidth aggregation in RRC_CONNECTED —Multi-RTT
	Support of PRS bandwidth aggregation in RRC_CONNECTED FOR Multi-RTT
	13-4, 41-4-1
	No
	n/a
	PRS bandwidth aggregation in RRC_CONNECTED FOR Multi-RTT 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
	41-4-4
	Support of PRS bandwidth aggregation in RRC_ INACTIVE — DL-TDOA
	Support of PRS bandwidth aggregation in RRC_ INACTIVE for DL-TDOA
	27-18a, 41-4-1b
	No
	n/a
	PRS bandwidth aggregation in RRC_ INACTIVE for DL-TDOA 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
	41-4-4a
	Support of PRS bandwidth aggregation in RRC_ INACTIVE —Multi-RTT
	Support of PRS bandwidth aggregation in RRC_ INACTIVE for Multi-RTT
	27-18a, 41-4-1b
	No
	n/a
	PRS bandwidth aggregation in RRC_ INACTIVE for Multi-RTT 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
	41-4-5
	Support of PRS bandwidth aggregation in RRC_IDLE — [DL-TDOA and Multi-RTT]
	Support of PRS bandwidth aggregation in RRC_IDLE for DL-TDOA 
	41-3-3, 41-4-1b
	No
	n/a
	PRS bandwidth aggregation in RRC_IDLE for DL-TDOA 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
	41-4-6
	Support of pPositioning SRS bandwidth aggregation in RRC_CONNECTED
	[1. The maximum number of supported aggregated carriers in intra band contiguous carriers
2. Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE]
[3. Support of periodic/semi-persistent/aperiodic UL SRS for UL bandwidth aggregation]
5. Max number of aggregated SRS resource sets for positioning supported by UE for SRS bandwidth aggregation
6. Maximum number of [periodic/semi-persistent/aperiodic] aggregated SRS resources for bandwidth aggregation
7. Maximum number of [periodic/semi-persistent/aperiodic] aggregated SRS resources for bandwidth aggregation per slot
8. Support the same SRS power reduction across aggregated carriers
	13-8, [6-2]
	Yes
	n/a
	Positioning SRS bandwidth aggregation in RRC_CONNECTED is not supported 
	[Per band]
	n/a
	n/a
	n/a
	[Component 1 candidate values: {2,3}

Component 2 candidate values:
FR1 bands: {80, 100, 160, 200M}
FR2 bands: {50, 100, 200, 400, 600, 800}]

Component 3 candidate values: {periodic UL SRS, semi-persistent UL SRS, aperiodic UL SRS, periodic& semi-persistent UL SRS, periodic&aperiodic UL SRS, semi-persistent &aperiodic UL SRS, periodic& semi-persistent& aperiodic UL SRS}

Component 5 candidate values: {1, 2, 4, 8, 12, 16}

Component 6 candidate values: {1,2,4,8,16,32,64}

Component 7 candidate values: {1,2,3,4,5,6,8,10,12,14}

Note: The UE supports the simultaneous transmission in a coherent manner of 2 or 3 SRS resources in 2 or 3 intra-band contiguous CCs.

Need for location server to know if the feature is supported.
	Optional with capability signaling

	41. NR_pos_enh2
	41-4-7
	Support of pPositioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED
	[1. The maximum number of supported aggregated carriers in intra band contiguous carriers
2. Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE]
[3. Support of periodic/semi-persistent/aperiodic UL SRS for UL bandwidth aggregation]
5. Max number of aggregated SRS resource sets for positioning supported by UE for SRS bandwidth aggregation
6. Maximum number of [periodic/semi-persistent/aperiodic] aggregated SRS resources for bandwidth aggregation
7. Maximum number of [periodic/semi-persistent/aperiodic] aggregated SRS resources for bandwidth aggregation per slot
8. Support the same SRS power reduction across aggregated carriers
[9. Guard period]
	6-6, 
41-4-6
	Yes
	n/a
	Positioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED is not supported 
	[Per band]
	n/a
	n/a
	n/a
	[Component 1 candidate values: {2,3}

Component 2 candidate values:
FR1 bands: {80, 100, 160, 200M}
FR2 bands: {50, 100, 200, 400, 600, 800}]

Component 5 candidate values: {1, 2, 4, 8, 12, 16}

Component 6 candidate values: {1,2,4,8,16,32,64}

Component 7 candidate values: {1,2,3,4,5,6,8,10,12,14}

Note: The UE supports the simultaneous transmission in a coherent manner of 2 or 3 SRS resources in 2 or 3 intra-band contiguous CCs.

Need for location server to know if the feature is supported.

Note: Guard period is needed before and after the aggregated SRS transmissions when SRS resource is configured within a CC without PUSCH/PUCCH is linked for aggregation with an SRS resource configured within an UL active BWP of a UL communication CC
	Optional with capability signaling

	41. NR_pos_enh2
	41-4-8
	Support of pPositioning SRS bandwidth aggregation in RRC_INACTIVE
	[1. The maximum number of supported aggregated carriers in intra band contiguous carriers
2. Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE]
[3. Support of periodic/semi-persistent UL SRS for UL bandwidth aggregation]
5. Max number of aggregated SRS resource sets for positioning supported by UE for SRS bandwidth aggregation
6. Maximum number of [periodic/semi-persistent] aggregated SRS resources for bandwidth aggregation
7. Maximum number of [periodic/semi-persistent] aggregated SRS resources for bandwidth aggregation per slot
8. Support the same SRS power reduction across aggregated carriers
	27-15b
	Yes
	n/a
	Positioning SRS bandwidth aggregation in RRC_INACTIVE is not supported 
	[Per band]
	n/a
	n/a
	n/a
	[Component 1 candidate values: {2,3}

Component 2 candidate values:
FR1 bands: {80, 100, 160, 200M}
FR2 bands: {50, 100, 200, 400, 600, 800}]

Component 3 candidate values: {periodic UL SRS, semi-persistent UL SRS, aperiodic UL SRS, periodic& semi-persistent UL SRS, periodic&aperiodic UL SRS, semi-persistent &aperiodic UL SRS, periodic& semi-persistent& aperiodic UL SRS}


Component 5 candidate values: {1, 2, 4, 8, 12, 16}

Component 6 candidate values: {1,2,4,8,16,32,64}

Component 7 candidate values: {1,2,3,4,5,6,8,10,12,14}

Need for location server to know if the feature is supported.
	Optional with capability signaling

	41. NR_pos_enh2
	41-4-9
	Support of Single MAC CE activating SP SRS resource sets for positioning across aggregated carriers.
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	41. NR_pos_enh2
	41-4-10
	Support of Indication of aperiodic positioning SRS resource sets across all linked carriers for bandwidth aggregation by Rel-17 single DCI
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	41. NR_pos_enh2
	41-4-10a
	Support of Indication of aperiodic positioning SRS resource sets across linked carriers for bandwidth aggregation by DCI format 0_3 and 1_3
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