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Introduction
In RAN1#114bis meeting, a lot of agreements were achieved related to UE features for expanded and improved NR positioning [1]. In this contribution, we further provide our views on remaining issues on UE features for expanded and improved NR positioning.
Discussion
Sidelink positioning related UE features
In RAN1#114bis meeting, the following agreements were achieved related to sidelink positioning related UE features [1].
Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-1-1
	Common SL PRS Processing Capability [across all resource pools in a SL BWP]
	1. Maximum SL PRS bandwidth in MHz in a resource pool for positioning, which is supported and reported by UE for SL-PRS measurement
[2. Maximum number of active/occupied SL PRS resources across all configured RPs assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE]
3. Maximum number of slots with active SL PRS resources across all configured RPs assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE
[3. Duration of active 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]
4. Minimum time after the end of a slot carrying the active SL-PRS resource(s) assuming maximum number of symbols and maximum bandwidth for a UE to finish the SL-PRS resource processing [and preparing the positioning measurement report] [assuming the active SL-PRS resources during this time haven’t exceeded the reported capabilities], which is supported and reported by UE
[5. SL PRS buffering capability]
	
	Yes
	FFS No
	The UE does not support the reception and processing of SL PRS
	FFS [Per FS/Per Band/Per FCPC]
	n/a
	n/a
	n/a
	Component 1 candidate values:
FR1 bands: {5, 10, 20, 40, 50, 80, 100}
FR2 bands: {50, 100, 200, 400}

[Component 2 candidate values:
FR1 bands: {1, 2, 4, 6, 8, 12, 16 [, 24, 32, 48, 64, 128]} for each SCS: 15kHz, 30kHz, 60kHz
FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64, 128} for each SCS: 60kHz, 120kHz

Component 3 candidate values:
FFS
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
Component 4 candidate values: {[30ms, 40ms, 50ms, 100ms]}
[Component 5 candidate values: {Type 1 – sub-slot/symbol level buffering, Type 2 – slot level buffering}]

Note: a SL PRS resource is considered as active/occupied starting at the end of the last symbol of the PSCCH carrying the SCI trigger and the occupancy is released at the end of timeline indicated in component 4the last symbol of the PSSCH carrying the report.

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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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/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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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
	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/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 41-1-2 is supported or both are supported.]
	Optional with capability signaling






Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-1-4c
	Transmitting SL-PRS scheme mode 2 in a dedicated resource pool
	1. UE can transmit SL-PRS and PSCCH within a slot without PSSCH in dedicated resource pool
2. UE can transmit SL-PRS according to the mapping rule between PSCCH and SL-PRS
3. Support transmitting SCI format 1B
[4. Support downlink pathloss based open loop power control of SL-PRS if scheme 2 is configured bv Uu]
	[15-[x], 41-1-3]
At least one of {41-1-8, 41-1-10}
	Yes
	FFS 
	Transmitting SL-PRS scheme mode 2 in a dedicated resource pool is not supported 
	[Per band]
	n/a
	n/a
	n/a
	[Need for location server/UE to know if the feature is supported]
	Optional with capability signaling





Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-1-7a
	SL PRS measurement for SL-RSTD [SL-TDOA DL type/ SL-TDOA UL type /SL-AOA\RTT-type solutions using SL single sided/ RTT-type solutions using SL single sided double-sided]
	1. Support SL RSTD measurement based on SL-PRS
2. Support SL RSTD measurement reporting
[FFS reporting N SL RSTD measurements for different SL-PRS reception for the same pair of UEs]
	FFS
	No
	No
	
	Per band
	n/a
	n/a
	n/a
	Need for location server/UE to know if the feature is supported

[FFS: candidate values of N={1,2,3,4}]
	Optional with capability signaling

	41. NR_pos_enh2
	41-1-7b
	SL PRS measurement for SL RTOA
	1. Support SL RTOA measurement based on SL-PRS
2. Support SL RTOA measurement reporting
[FFS reporting N SL RTOA measurements for different SL-PRS reception for the same pair of UEs]
	FFS
	No
	No
	
	Per band
	n/a
	n/a
	n/a
	Need for location server/UE to know if the feature is supported

[FFS: candidate values of N={1,2,3,4}]
	Optional with capability signaling

	41. NR_pos_enh2
	41-1-7c
	SL PRS measurement for UE Rx – Tx time difference without Tx time stamp
	1. Support UE Rx – Tx time difference measurement based on SL PRS
2. Support UE Rx – Tx time difference measurement reporting without Tx time stamp
[FFS reporting N Rx-Tx measurements for different SL-PRS reception for the same pair of UEs]
	FFS
	No
	No
	
	Per band
	n/a
	n/a
	n/a
	Need for location server/UE to know if the feature is supported

[FFS: candidate values of N={1,2,3,4}]
	Optional with capability signaling

	41. NR_pos_enh2
	41-1-7d
	SL PRS measurement for UE Rx – Tx time difference with Tx time stamp
	1. Support UE Rx – Tx time difference measurement based on SL PRS
2. Support UE Rx – Tx time difference measurement reporting with Tx time stamp
3. Reporting M Rx-Tx measurements for the same SL-PRS transmission (or reception) and different SL-PRS reception (or transmission) for the same pair of UEs
[FFS reporting N Rx-Tx measurements for different SL-PRS reception for the same pair of UEs]
	FFS
	No
	No
	
	Per band
	n/a
	n/a
	n/a
	Need for location server/UE to know if the feature is supported

Component 3 candidate values of M={1,2,3,4}

[FFS: candidate values of N={1,2,3,4}]
	Optional with capability signaling

	41. NR_pos_enh2
	41-1-7e
	SL PRS measurement for SL PRS-RSRP
	1. Support SL PRS-RSRP measurement based on SL-PRS
2. Support SL PRS-RSRP measurement reporting
	FFS
	No
	No
	
	Per band
	n/a
	n/a
	n/a
	Need for location server/UE to know if the feature is supported
	Optional with capability signaling

	41. NR_pos_enh2
	41-1-7f
	SL PRS measurement for SL PRS-RSRPP
	1. Support SL PRS-RSRPP measurement based on SL-PRS
2. Support SL PRS-RSRPP measurement reporting
	FFS
	No
	No
	
	Per band
	n/a
	n/a
	n/a
	Need for location server/UE to know if the feature is supported
	Optional with capability signaling

	41. NR_pos_enh2
	41-1-7g
	SL PRS measurement for SL AoA
	1. Support SL AoA measurement based on SL-PRS
2. Support SL AoA measurement reporting types. Candidate values: bitmap {GCS, LCS with translation, LCS without translation}.
	FFS
	No
	No
	
	Per band
	n/a
	n/a
	n/a
	Need for location server/UE to know if the feature is supported
	Optional with capability signaling



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-1-8
	Support of random selection [in a dedicated resource pool]
	FFS: merge with 41-1-4 FFS: merge with 41-1-4
1. Support transmitting SL-PRS and associated PSCCH using random selection in a dedicated resource pool
2 Support DL pathloss based open loop power control when configured by NR Uu
	FFS
	Yes
	No
	UE cannot transmit SL-PRS using random selection in a dedicated resource pool
	Per band
	n/a
	n/a
	n/a
	Note: Configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1
Note: Component 2 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1
	Optional with capability signaling



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-1-10
	Support of [full\partial] sensing [in a dedicated resource pool]
	FFS: merge with 41-1-4
1. UE can transmit SL-PRS and associated PSCCH using full sensing
2. Support DL pathloss based open loop power control when configured by NR Uu
	FFS
	Yes
	No
	UE cannot transmit SL-PRS using full sensing in a dedicated resource pool
	[Per FS]
	n/a
	n/a
	n/a
	Note: Configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

Note: Component 2 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

	Optional with capability signaling




1 
2 
2.1 
FG 41-1-1: Common SL PRS Processing Capability in a SL BWP
For the component 4 of FG 41-1-1, i.e., minimum time after the end of a slot carrying the active SL-PRS resource(s) assuming maximum number of symbols and maximum bandwidth for a UE to finish the SL-PRS resource processing [and preparing the positioning measurement report] [assuming the active SL-PRS resources during this time haven’t exceeded the reported capabilities], which is supported and reported by UE.
Regarding the sentences in the brackets as follows, we prefer not to include them into the component 4 of FG 41-1-1:
· Preparing the positioning measurement report
· Assuming the active SL-PRS resources during this time haven’t exceeded the reported capabilities

Proposal 1: The following sentences should not be included for component 4 of FG 41-1-1:
· Preparing the positioning measurement report
· Assuming the active SL-PRS resources during this time haven’t exceeded the reported capabilities

For the component 5 of FG 41-1-1 in the brackets, i.e., [5. SL PRS buffering capability], we prefer to include it and remove the brackets, since the DL PRS buffering capability is one of the components of legacy FG 13-1 (Common DL PRS Processing Capability) , as shown in below table [2]. In addition, we prefer the SL PRS buffering capability should include two types as follows:
· SL PRS buffering capability: Type 1 or Type 2
a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering

	Features
	Index
	Feature group
	Components

	13. NR Positioning
	13-1
	Common DL PRS Processing Capability
	1.	Maximum DL 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}

2.	DL PRS buffering capability: Type 1 or Type 2
a)	Type 1 – sub-slot/symbol level buffering
b)	Type 2 – slot level buffering

3.	Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL 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

4.	Max number of DL 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

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%.




Proposal 2: The brackets for component 5 of FG 41-1-1 ([5. SL PRS buffering capability]) should be removed and the SL PRS buffering capability should include two types as follows:
· SL PRS buffering capability: Type 1 or Type 2
a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering

FG 41-1-2: Receiving SL-PRS in a shared resource pool
For the component1 of FG 41-1-2, the word of “patterns” in the name of component1 is not clear; we prefer to replace the word of “patterns” into “the combinations ”, because it is used in the specification description in TS 38.211 as shown in the following. Therefore, we prefer the following components for FG 41-1-2:
1. Support the combinations  for SL-PRS resource in shared resource pool
2. Support receiving SCI format 2D
	[TS 38.211] 8.4.1.6.3	Mapping to physical resources
The sequence shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, TS 38.213] and mapped to resources elements  according to 

when the following conditions are fulfilled:
-	the resource element  is within the resource blocks occupied by the SL PRS resource
and where
-	the comb size  is provided by the higher layers
-	the resource-element offset  
-	the frequency offset  is given by Table 8.4.1.6.3-1
-	the starting symbol  is provided by higher layers for the dedicated resource pool, or is determined such that the symbols {} are mapped to the last consecutive  symbols in the slot that can be used for SL PRS for shared resource pool as described in clause 8.2.4.1.1 in [6, TS38.214]
-	the number of symbols  is provided by higher layers and limited to combinations  fulfilling 
-	in a dedicated resource pool: {1, 2}, {2, 2}, {2, 4}, {4, 4}, {6, 6}, and combinations with  and  where  
-	in a shared resource pool:{1, 1}, {1, 2}, {2, 1}, {2, 2}, {2, 4}, {4, 1}, {4, 2}, {4, 4}
 -	the antenna port 



Proposal 3: the following components should be included for FG 41-1-2:
1. Support the combinations  for SL-PRS resource in shared resource pool
2. Support receiving SCI format 2D

FG 41-1-3: Receiving SL-PRS in a dedicated resource pool
For the component1 of FG 41-1-3, similar to FG 41-1-2, the word of “patterns” in the name of component1 is not clear; we prefer to replace the word of “patterns” into “the combinations ”, because it is used in the specification description in TS 38.211. Therefore, we prefer the following components for FG 41-1-3:
1. Support the combinations  for SL-PRS resource in dedicated resource pool
2. Support receiving SCI format 1B
Proposal 4: the following components should be included for FG 41-1-3:
1. Support the combinations  for SL-PRS resource in dedicated resource pool
2. Support receiving SCI format 1B

FG 41-1-4a: Transmitting SL-PRS with scheme 1 and scheme 2 in a shared resource pool
For the name of FG 41-1-4a, we prefer it should be transmitting SL-PRS with scheme 1 and scheme 2 in a shared resource pool, so the brackets in the name can be removed and a word of “with” can be added before scheme 1.
For the components of FG 41-1-4a, the capability of transmitting SL-PRS with scheme 1 and scheme 2 in a shared resource pool should include the capacity of transmitting SL-PRS with scheme 1 and scheme 2 in a shared resource pool, and the capacity of transmitting SCI format 2D. In addition, according to the agreements in RAN1#113, the power and bandwidth of SL PRS should be the same as that of PSSCH in the shared resource pool, so the downlink pathloss based OLPC should not be included in this FG. Therefore, we prefer the following components for FG 41-1-4a:
1. Support of transmitting SL-PRS resource with scheme 1 and scheme 2 in a shared resource pool
2. Support transmitting SCI format 2D
Proposal 5: The following components should be included for FG 41-1-4a:
1. Support of transmitting SL-PRS resource with scheme 1 and scheme 2 in a shared resource pool
2. Support transmitting SCI format 2D


FG 41-1-4b: Transmitting SL-PRS with scheme 1 in a dedicated resource pool
For the name of FG 41-1-4b, we prefer a word of “with” can be added before scheme 1.
For the component4 of FG 41-1-4b, the DCI format 3_x should be updated to 3_2, since DCI format 3_2 had been captured into the latest specification TS 38.212. In addition, supporting open loop power control for SL PRS and associated PSCCH in a dedicated resource pool should also be one component of this FG. Therefore, we prefer the following components for FG 41-1-4b:
1. UE can transmit SL-PRS and PSCCH within a slot without PSSCH in dedicated resource pool
2. UE can transmit SL-PRS according to the mapping rule between PSCCH and SL-PRS
3. Support transmitting SCI format 1B
4. Support receiving DCI format 3_2
5. Support open loop power control of SL-PRS and associated PSCCH in dedicated resource pool
Proposal 6: The following components should be included for FG 41-1-4b:
1. UE can transmit SL-PRS and PSCCH within a slot without PSSCH in dedicated resource pool
2. UE can transmit SL-PRS according to the mapping rule between PSCCH and SL-PRS
3. Support transmitting SCI format 1B
4. Support receiving DCI format 3_2
5. Support open loop power control of SL-PRS and associated PSCCH in dedicated resource pool


FG 41-1-5: SL-PRS congestion control in a dedicated resource pool
For the components of FG 41-1-5, the capability of SL-PRS congestion control in a dedicated resource pool should include UE reporting CBR measurement to gNB when operating in Scheme 1 and Scheme 2, restricting its radio parameters based on CBR measurement and CRlimit, and processing CBR and CR within the time it indicates. Regarding the componet2, we prefer to add the detailed radio parameters which can be restricted. However, this issue is still on discussion and no conclusion on whether minimum periodicity of SL PRS can be restricted until now as shown in the following agreement in RAN1#114bis, so we prefer to keep it FFS, and it can be updated if this issue was resolved in RAN1#115. Therefore, we prefer the following components for FG 41-1-5:
1) UE can report CBR measurement to gNB when operating in Scheme 1 and Scheme 2
2) UE can restrict the range of parameters for SL PRS configuration per resource pool by CBR and priority, at least including maximum SL PRS transmission power and maximum number of SL PRS (re-)transmissions, which other parameters can be restricted is waiting the conclusion in RAN1#115.
3) UE can process CBR and CR within the time it indicates

	Agreement (RAN1#114, Agenda 9.5.1.3)
In Scheme 2, 
· For a dedicated resource pool for positioning, 
· congestion control can restrict at least the following range of parameters for SL PRS configuration per resource pool by CBR and priority:
· Maximum SL PRS transmission power
· Maximum Number of SL PRS (re-)transmissions
· Discuss further the following four SL PRS transmission parameters: 
· Minimum Periodicity of SL PRS
· Maximum Number of SL PRS resources in a slot
· Maximum comb-size of a SL PRS resource in a slot
· Maximum Number of OFDM symbols of a SL PRS resource in a slot
· For congestion control similar to legacy, the CR limits are (pre)-configured per priority in a resource pool
· Note: Similar to SL communication how to achieve the CR limit is left to UE implementation. 
· For a shared resource pool for positioning, the SL PRS can share the same restriction of PSSCH without specific enhancement in addition to what is already specified.

Conclusion (RAN1#114bis, Agenda 8.3.1.3)
For a dedicated resource pool, no more discussion on potential restriction by SL PRS-CBR and priority for the following SL PRS transmission parameters:
· Maximum Number of SL PRS resources in a slot
· Maximum comb-size of a SL PRS resource in a slot
· Maximum Number of OFDM symbols of a SL PRS resource in a slot




In addition, for the congestion process time 1 in component-3 candidate value set, there is one typo of “2, 2, 4, 8 slots”, which should be “1, 2, 4, 8 slots”.
Proposal 7: The following components should be included for FG 41-1-5:
1) UE can report CBR measurement to gNB when operating in Scheme 1 and Scheme 2
2) UE can restrict the range of parameters for SL PRS configuration per resource pool by CBR and priority, at least including maximum SL PRS transmission power and maximum number of SL PRS (re-)transmissions, which other parameters can be restricted is waiting the conclusion in RAN1#115.
3) UE can process CBR and CR within the time it indicates

FG 41-1-7a: SL PRS measurement for SL-RSTD
For the components of FG 41-1-7a, regarding the [FFS reporting N SL RSTD measurements for different SL-PRS reception for the same pair of UEs], we support to add the new component of reporting N SL RSTD measurements for different SL-PRS reception for the same pair of UEs, since we think this new component should be one of the UE capabilities and should be included. For the candidate values of N, we prefer it can be N={2,3,4}, according to the following agreement. The value of N={1} can be removed because it said “for different SL-PRS reception”, so the N should be greater than 1.
	Agreement (RAN1#114bis, Agenda 8.3.1.2)
For the indicated number N of different SL PRS receptions (resp. transmissions) associated with the same SL PRS transmission (resp. reception), the value range of N is {2, 3, 4}.


Proposal 8: The new component of reporting N SL RSTD measurements for different SL-PRS reception for the same pair of UEs should be included into FG 41-1-7a.
· For the candidate values of N, we prefer it can be N={2,3,4}.

FG 41-1-7b: SL PRS measurement for SL RTOA
For the components of FG 41-1-7b, regarding the [FFS reporting N SL RTOA measurements for different SL-PRS reception for the same pair of UEs], we support to add the new component of reporting N SL RTOA measurements for different SL-PRS reception for the same pair of UEs, since we think this new component should be one of the UE capabilities and should be included. For the candidate values of N, we prefer it can be N={2,3,4}, according to the following agreement. The value of N={1} can be removed because it said “for different SL-PRS reception”, so the N should be greater than 1.
	Agreement (RAN1#114bis, Agenda 8.3.1.2)
For the indicated number N of different SL PRS receptions (resp. transmissions) associated with the same SL PRS transmission (resp. reception), the value range of N is {2, 3, 4}.


Proposal 9: The new component of reporting N SL RTOA measurements for different SL-PRS reception for the same pair of UEs should be included into FG 41-1-7b.
· For the candidate values of N, we prefer it can be N={2,3,4}.

FG 41-1-7c: SL PRS measurement for UE Rx – Tx time difference without Tx time stamp
For the components of FG 41-1-7b, regarding the [FFS reporting N Rx – Tx time difference measurements for different SL-PRS reception for the same pair of UEs], we support to add the new component of reporting N SL Rx – Tx time difference measurements without Tx time stamp for different SL-PRS reception for the same pair of UEs, since we think this new component should be one of the UE capabilities and should be included. For the candidate values of N, we prefer it can be N={2,3,4}, according to the following agreement. The value of N={1} can be removed because it said “for different SL-PRS reception”, so the N should be greater than 1.
	Agreement (RAN1#114bis, Agenda 8.3.1.2)
For the indicated number N of different SL PRS receptions (resp. transmissions) associated with the same SL PRS transmission (resp. reception), the value range of N is {2, 3, 4}.


Proposal 10: The new component of reporting N SL Rx – Tx time difference measurements without Tx time stamp for different SL-PRS reception for the same pair of UEs should be included into FG 41-1-7c.
· For the candidate values of N, we prefer it can be N={2,3,4}.

FG 41-1-7d: SL PRS measurement for UE Rx – Tx time difference with Tx time stamp
For the components of FG 41-1-7b, regarding the [FFS reporting N Rx – Tx time difference measurements for different SL-PRS reception for the same pair of UEs], we support to add the new component of reporting N SL Rx – Tx time difference measurements with Tx time stamp for different SL-PRS reception for the same pair of UEs, since we think this new component should be one of the UE capabilities and should be included. For the candidate values of N, we prefer it can be N={2,3,4}, according to the following agreement. The value of N={1} can be removed because it said “for different SL-PRS reception”, so the N should be greater than 1.
	Agreement (RAN1#114bis, Agenda 8.3.1.2)
For the indicated number N of different SL PRS receptions (resp. transmissions) associated with the same SL PRS transmission (resp. reception), the value range of N is {2, 3, 4}.


Proposal 11: The new component of reporting N SL Rx – Tx time difference measurements with Tx time stamp for different SL-PRS reception for the same pair of UEs should be included into FG 41-1-7d.
· For the candidate values of N, we prefer it can be N={2,3,4}.


FG 41-1-11: TDM-based multiplexing of SL-PRS transmission/reception from different UEs in the same slot in dedicated resource pool
For the name of FG 41-1-11, we prefer the words of transmission/reception can be added into the name, since different UEs can transmit or receive the SL-PRS resources based on TDM multiplexing in a slot.
Proposal 12: The name of FG 41-1-11 should be TDM-based multiplexing of SL-PRS transmission/reception from different UEs in the same slot in dedicated resource pool.

FG 41-1-12: Comb-based multiplexing of SL-PRS transmission/reception from different UEs in the same slot in dedicated resource pool
For the name of FG 41-1-12, we prefer the words of transmission/reception should be added into the name, just like the FG 41-1-12, since different UEs can transmit or receive the SL-PRS resources based on comb multiplexing in a slot. We don’t think there is some problem when UE-A and UE-B which have this capacity transmit two SL-PRS resource with different comb offset in the same symbols. Therefore, we prefer the name of FG 41-1-12 should be change to comb-based multiplexing for SL-PRS transmission/reception from different UEs in the same slot in dedicated resource pool.
Proposal 13: The name of FG 41-1-12 should be change to comb-based multiplexing for SL-PRS transmission/reception from different UEs in the same slot in dedicated resource pool.

FG 41-1-17: Open loop SL pathloss based power control and SL RSRP report for dedicated resource pool
For the name of FG 41-1-17, SL PRS should be mentioned explicitly, since current name of FG 41-1-17 only mention open loop SL pathloss power control instead of open loop power control for SL-PRS and associated PSCCH. We prefer to change the name of FG 41-1-17 to open loop SL pathloss based power control for SL-PRS and associated PSCCH and SL RSRP report for dedicated resource pool.
For the component of FG 41-1-17, similarly, we prefer to change it to support of open loop SL pathloss based power control for SL-PRS and associated PSCCH and SL RSRP report for dedicated resource pool for unicast transmissions

Proposal 14: The name of FG 41-1-17 should be changed to open loop SL pathloss based power control for SL-PRS and associated PSCCH and SL RSRP report for dedicated resource pool.
Proposal 15: The component of FG 41-1-17 should be changed to support of open loop SL pathloss based power control for SL-PRS and associated PSCCH and SL RSRP report for dedicated resource pool for unicast transmissions.
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Carrier phase positioning related UE features
In RAN1#114 meeting, the following agreements were achieved related to carrier phase positioning related UE features [3] (Note: There was no online discussion and no further agreement on carrier phase positioning related UE features in RAN1#114bis).

Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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: separate rows for DL PRS processing capabilities\measurement for CPP measurements in RRC_CONNECTED
	FFS
	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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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
	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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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: separate rows for DL PRS processing capabilities\measurement for CPP measurements in RRC_INACTIVE
	FFS
	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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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
	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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-2-4
	UE-based Carrier Phase Positioning
	[Components are
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.




1.1.1 FG 41-2-1 and FG 41-2-2
For FG 41-2-1/ FG 41-2-2, there are a number of issues to be resolved:
Issue 1: Prerequisite feature groups.  
It is still “FFS” for the Prerequisite feature groups. In our view, the common DL PRS Processing Capability should be applied to CPP, and no additional DL PRS processing capability is needed. Thus, FG 13-1 should be included as the Prerequisite feature groups for FG 41-2-1 and FG 41-2-2.
FG 13-1 defines the Common DL PRS Processing Capability for UE DL PRS processing for a single positioning frequency layer, which includes the components of: a) Maximum DL PRS bandwidth in MHz; 2) DL PRS buffering capability; 3) DL PRS symbols N in units of ms a UE can process every T ms; and 4) Max number of DL PRS resources that UE can process in a slot. For Rel-18 CPP, CPP only supports a single PFL. Based on RAN1’s agreements, the NR DL carrier phase measurement can be measured at the same time as legacy measurements from the same DL PRS signals and reported together with the legacy measurements. Thus, it is reasonable to propose FG 13-1 Common DL PRS Processing Capability also applies to all DL PRS measurements including the carrier phase measurements.
Issue 2: [Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-11]: 
Currently, it is undecided whether the maximum number of RSCP measurements per TRP is less than or equal to FG 13-11 “UE Rx-Tx Measurement Report for Multi-RTT”. From the definition of “1. Max number of UE Rx–Tx time difference measurements corresponding to a single SRS resource/resource set for positioning with each measurement corresponding to a single DL PRS resource/resource set”, it can be seen that the max number of UE Rx–Tx time difference measurements in FG 13-11 is about the number of DL PRS resource(s)/resource set(s) associated to a single SRS resource/resource set, since a UE Rx-Tx Measurement is related to the DL PRS Rx time and UL SRS Tx time. For RSCP measurement, however, it is related to the DL PRS but not the UL SRS. Thus, it is improper to use FG 13-11 to define the maximum number of RSCP measurements per TRP. Thus, we suggest remove the “[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-11]”.
Issue 3: [Need for location server to know if the feature is supported]
Yes. We think it is obvious that LMF needs to know whether UE support the capability.

Proposal 16:  For FG 41-2-1 and FG 41-2-2:  
· Include FG 13-1 in the Prerequisite feature groups.
· Remove “[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-11]”
· Remove the bracket from “[Need for location server to know if the feature is supported]”.

1.1.2 FG 41-2-1a and FG 41-2-2a
For FG 41-2-1a and FG 41-2-2a, there are a number of remaining issues to be resolved:
Issue 1: Prerequisite feature groups  
Similar to the discussion of FG 41-2-1 and FG 41-2-2, we believe FG 13-1 should be included as the Prerequisite feature groups.

Issue 2: [Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-6]
From the definition of FG-13-6, “DL PRS Measurement Report for DL-TDOA”, we have “1. DL RSTD measurements per pair of TRPs. Values = {1, 2, 3, 4}”. RSTD measurements may be obtained from different DL PRS resources of the same pair of TRPs. Similarly, RSCPD measurements may also be obtained from DL PRS resources of the same pair of TRPs. From this sense, it may be fine to have the same maximum number of RSCP measurements per TRP pair equal to FG 13-6:
Issue 3: [Need for location server to know if the feature is supported]
Yes. We think it is obvious that LMF needs to know whether UE support the capability.

Proposal 17:  For FG 41-2-1a and FG 41-2-2a,  
· Include FG 13-1 in the Prerequisite feature groups.
· Change “[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-6]” to “Note: The maximum number of RSCP measurements per TRP pair is equal to FG 13-6”.
· Remove the bracket from “[Need for location server to know if the feature is supported]”.

1.1.3 FG 41-2-3
FG 41-2-3 is currently defined as “Measurement on indicated DL PRS resource sets within the indicated time window(s) [for UE based and UE assisted]. There are a number of remaining issues to be resolved:
Issue 1: [for UE based and UE assisted]
In our view, it might be better not to mix “[for UE based and UE assisted]”, since FG 41-2-4 is specifically for UE-based CPP. 
Issue 2: [Need for location server to know if the feature is supported]
Yes. We think it is obvious that LMF needs to know whether UE support the capability.
Issue 3: RRC_CONNECTED, and RRC_INACTIVE
In our view, it might be better to have separate capabilities of the time windows for RRC_ CONNECTED and RRC_ INACTIVE, since the configuration for time windows may need to have different signaling support, and different UE implementations.
Proposal 18:  For FG 41-2-3,
· Remove “[for UE based and UE assisted]”.
· Split FG 41-2-3 in to FG 41-2-3 and FG 41-2-3a. FG 41-2-3 is defined for “Measurement on indicated DL PRS resource sets within the indicated time window(s) in RRC_ CONNECTED” and FG 41-2-3 is defined for “Measurement on indicated DL PRS resource sets within the indicated time window(s) in RRC_INACTIVE”.

1.1.4 FG 41-2-4
FG 41-2-4 is currently defined as “UE-based Carrier Phase Positioning”. There are a number of remaining issues to be resolved:
Issue 1: Prerequisite feature groups  
Similar to the discussion of FG 41-2-1 and FG 41-2-2, we believe FG 13-1 should be included in the Prerequisite feature groups.
Proposal 19:  For FG 41-2-4,
· Include FG 13-1 in the Prerequisite feature groups.

1.1.5 UE Capabilities for CPP in RRC_IDLE
	Agreement (RAN1#113)
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.



In previous meetings, separate UE capabilities for DL RSCP and DL PSCPD reporting were introduced for UE in RRC_CONNECTED and RRC_INACTIVE. According to the above RAN1’s agreement, CPP is also supported for UE in RRC_IDLE for UE-based and UE-assisted positioning in Rel-18. Thus, similar to UE in RRC_CONNECTED and RRC_INACTIVE, UE CPP capabilities should be introduced for reporting DL RSCP and RSCPD in RRC_IDLE:
Proposal 20: Introduce new UE capabilities for UE supporting CPP in RRC_IDLE:
· FG 41-2-X: DL RSCP reporting based on DL PRS in RRC_IDLE.
· FG 41-2-Xa: DL RSCPD reporting based on DL PRS in RRC_IDLE.
· FG 41-2-Xb: Measurement on indicated DL PRS resource sets within the indicated time window(s) in RRC_IDLE.

1.1.6 UE Capabilities for CPP
For UE capabilities for DL RSCP/PSCPD reporting in RRC_CONNECTED/RRC_INACTIVE/RRC_IDLE, we need to decide some further details, such as where the capabilities are per UE, or per frequency range, or per band. When standalone CPP is not enabled, DL RSCPD is always reported together with RSTD. In TR 38.822 [2], the following capability is included for DL PRS Resources for DL-TDOA. Since the measurements are obtained from the same DL PRS resources, we propose that the DL PRS Resources for DL-TDOA is also applicable to DL RSCPD for a UE that support reporting DL RSCPD. The max number of positioning frequency layers for CPP is limited to 1 for Rel-18. 
 
	13-3
	DL PRS Resources for DL-TDOA
	1. Max number of DL PRS Resource Sets per TRP per frequency layer supported by UE.
Values = {1, 2}

2. Max number of TRPs across all positioning frequency layers per UE.
Values = {4, 6, 12, 16, 24, 32, 64, 128, 256}

3. Max number of positioning frequency layers UE supports
Values = {1, 2, 3, 4}


[bookmark: P3]
Similarly, when standalone CPP is not enabled, DL RSCP is always reported together with UE Rx-Tx time difference. In TR 38.822 [2], the following capability is included for DL PRS Resources for Multi-RTT. Since the measurements are obtained from the same DL PRS resources, we propose that the DL PRS Resources for Multi-RTT is also applicable to DL RSCP for a UE that support reporting DL RSCP. The max number of positioning frequency layers for CPP is limited to 1 for Rel-18. 
	13-4
	DL PRS Resources for Multi-RTT
	1. Max number of DL PRS Resource Sets per TRP per frequency layer supported by UE.
Values = {1, 2}

2. Max number of TRPs across all positioning frequency layers per UE.
Values = {4, 6, 12, 16, 24, 32, 64, 128, 256}

3. Max number of positioning frequency layers UE supports
Values = {1, 2, 3, 4}



 UE capabilities for DL RSCP/PSCPD reporting in RRC_CONNECTED/RRC_INACTIVE/RRC_IDLE, we need to decide some further details, such as where the capabilities are per UE, or per frequency range, or per band. 
Proposal 21: The components 1 and 2 of UE capability “13-4 DL PRS Resources for Multi-RTT” are applicable to a UE that supports reporting DL RSCP (Note: The max number of positioning frequency layer UE supports for DL RSCP is limited to 1 in Rel-18).

1.1.7 DL PRS Resources Capability for CPP
In TR 38.822, UE’s capability for processing the maximum number of DL PRS resources per DL per DL PRS Resource Set and Max number of DL PRS Resources per positioning frequency layer are defined separately for different positioning methods. For example, FG 13-3 defines “the DL PRS Resources for DL-TDOA”, under which FG 13-3a defines “DL PRS Resources for DL-TDOA on a band”, and FG 13-3b defines “DL PRS Resources for DL-TDOA on a band combination”. 

For Rel-18, RAN1 has reached the agreement to support reporting RSCPD with RSTD measurements and RSCP with the UE Rx-Tx time difference measurements. Therefore, it is reasonable to propose that for a UE that supports RSCPD, its capability of DL PRS Resources for DL-TDOA as indicated by FG 13-3 and FG 13-3a apply to RSCPD. It should be noted that FG 13-3b is not applicable for CPP in Rel-18, since in Rel-18 only single DL PFL is supported. Similarly, for a UE supports RSCP, its capability of FG 13-4 and FG 13-4a for DL PRS Resources for Multi-RTT also apply to RSCP.
[bookmark: P5]
Proposal 22:  The following capabilities of a UE for DL-TDOA in a DL PFL apply to RSCPD if the UE supports reporting RSCPD together with RSTD measurements:
· In FG 13-3,
· Max number of DL PRS Resource Sets per TRP per frequency layer supported by UE.
· Max number of TRPs across all positioning frequency layers per UE.
· In FG 13-3a
· Max number of DL PRS Resources per DL PRS Resource Set.
[bookmark: P6]
Proposal 23:  The following capabilities of a UE for Multi-RTT in a DL PFL also apply to RSCP if the UE supports reporting RSCP together with UE Rx-Tx time difference measurements in the DL PFL:
· In FG 13-4
· Max number of DL PRS Resource Sets per TRP per frequency layer supported by UE.
· Max number of TRPs across all positioning frequency layers per UE.
· In FG 13-4a
· Max number of DL PRS Resources per DL PRS Resource Set.
In TR 38.822 [2], there are other additional capabilities are defined for DL PRS processing. These capabilities apply to all, but not limited to specific, positioning methods, and thus, should be applicable for CPP.
· 13-7	Support of SSB from neighbour cell as QCL source of a DL PRS
· 13-7a	Support of DL PRS from serving/neighbour cell as QCL source of a DL PRS
[bookmark: P7]Proposal 24: Any general UE capability related to DL PRS Processing defined in TR 38.822 (e.g., FG 13-7, 13-7a), which is not limited to a specific positioning method, should also be applicable to DL PRS Processing for DL CPP.

1.1.8 UE DL PRS processing capabilities for measurement outside MG
In Rel-17, the following capabilities are introduced for DL PRS processing and reporting of the PRS measurements for DL PRS measurement outside MG. 
· 27-3-2	DL PRS measurement outside MG and in a PRS processing window
· 27-3-3	DL PRS Processing Capability outside MG - buffering capability
In our view, these capabilities should be applicable when RSCP and RSCPD are measured together with UE Rx-Tx measurements/RSTD and therefore no need to introduce additional capabilities.

[bookmark: P9]Proposal 25: Conclude that all existing UE DL positioning capabilities for DL PRS measurements outside MG are applicable for NR DL CPP.  

1.1.9 UE capabilities for low latency measurement
In Rel-17, the following capabilities are introduced for low latency PRS measurements
· 27-3-1	M-sample measurements in RRC_CONNECTED
· 27-7	Multiple measurement instances which can be included in a single measurement report	
· 27-10	Support of UL MAC CE based MG activation request for PRS measurements
· 27-10a	Low latency MG activation request for PRS measurements
These capabilities should be applicable when RSCP and RSCPD are measured together with UE Rx-Tx measurements/RSTD and therefore no need to introduce additional capabilities.

[bookmark: P10]Proposal 26: Conclude that all existing UE DL positioning capabilities for low latency measurements are applicable for NR DL CPP. 




LPHAP related UE features
In RAN1#114 meeting, the following agreements were achieved related to LPHAP related UE features [3].
Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-3-2
	SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state configured outside initial UL BWP
	Support of SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state configured outside initial UL BWP
	FFS
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-3-3
	[Processing capability for/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
	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.






Based on above agreement, for LPHAP in RRC_INACTIVE state, RAN1 agreed to introduce separate capabilities of UL positioning within initial UL BWP and outside initial UL BWP. In addition, a new capability was introduced for DL positioning in RRC_IDLE state. 
1.1.10 FG 41-3-1
For FG 41-3-1, it was undecided whether to include “2. Maximum number of configured [cells] for SRS for positioning in RRC_INACTIVE state]”. In our view, this component is needed, so that the gNB can properly configure the number of the cells for SRS for positioning in RRC_INACTIVE state.
Proposal 27:  For FG 41-3-1,
· Include the component “2. Maximum number of configured [cells] for SRS for positioning in RRC_INACTIVE state”.

1.1.11 FG 41-3-3
For FG 41-3-3, it was undecided whether to include the wording “[with measurement reporting when UE switches to RRC_CONNECTED mode]”. In our view, it is obvious that measurement reporting needs to be done when UE switches to RRC_CONNECTED mode. Thus, we may keep or remove the wording “[with measurement reporting when UE switches to RRC_CONNECTED mode]”. About whether location server needs to know if the feature is supported, we don’t think LMF needs to know that, since LMF is not involved in the configuration of the SRS resources for UE positioning in RRC_CONNECTED, nor in RRC_INACTIVE state.
Proposal 28:  For FG 41-3-3,
· Remove “[Need for location server to know if the feature is supported]”.




Bandwidth aggregation for positioning measurements related UE features

In RAN1#114-bis meeting, the following agreements were achieved related to bandwidth aggregation for positioning measurements related UE features [1].

Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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. Max number of aggregated DL PRS resources per across aggregated PFLs that UE can process in a slot under it]
	FFS 13-1
	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}


Component 23 candidate values:
[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 34 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 45 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.


 
Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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. Max number of aggregated DL PRS resources per across aggregated PFLs that UE can process in a slot under it]
	FFS 41-4-1
	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, 10, 15, 20, 30, 40, 50, 60, 80, 100, 120, 140, 150, 160, 180, 200, 240, 300}
b) FR2 bands: {50, 100, 150, 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}

Component 23 candidate values:
[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 34 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 45 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.



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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. Max number of aggregated DL PRS resources per across aggregated PFLs that UE can process in a slot under it]
	FFS 27-6
	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_INACTIVE 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}

Component 23 candidate values:
[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 34 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 45 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.



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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]
	FFS 41-4-1b
	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_INACTIVE RRC_CONNECTED sate is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values:
[a) FR1 bands: {5, 10, 15, 20, 30, 40, 50, 60, 80, 100, 120, 140, 150, 160, 180, 200, 240, 300}
b) FR2 bands: {50, 100, 150, 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}

Component 23 candidate values:
[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 34 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 45 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.



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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][bookmark: _Toc146920227]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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-4-6
	Support of Positioning 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 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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-4-7
	Support of Positioning 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]
	FFS
	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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-4-8
	Support of Positioning 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 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





1.1.12 FG 41-4-1, FG 41-4-1a, FG 41-4-1b and FG 41-4-1c
FG 41-4-1 and FG 41-4-1a define, respectively, the DL PRS processing capabilities for aggregated PRS processing of 2 PFLs and 3 PFLs in intra-band contiguous within a MG for RRC_CONNECTED sate. FG 41-4-1 and FG 41-4-2 defines, respectively, the DL PRS processing capabilities for aggregated PRS processing of 2 PFLs and 3 PFLs in intra-band contiguous within a MG for RRC_IDLE and RRC_INACTIVE sates. 
Issue 1: New candidate values for Component 4.
Component 4 is the “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. In comparison with legacy feature, where the maximum candidate value of T is 1280ms, it was proposed in last meeting to include 2*1280ms=2560ms for aggregated PRS processing of 2 PFLs; and to include 3*1280ms=3840ms for aggregated PRS processing of 3 PFLs. In our view, including 2560ms for FG 41-4-1 and 3840ms for FG-4-1a are reasonable, since some UE may only be able to buffering the DL PRS from multiple DL PFLs in sequence. 
Proposal 29:  For FG 41-4-1 and FG 41-4-1b, support including T=2560ms to Component 4.
Proposal 30:  For FG 41-4-1a and FG 41-4-1c, support including T=3840ms to Component 4.

1.1.13 FG 41-4-6, FG 41-4-7 and FG 41-4-8
FG 41-4-6 and FG 41-4-7 define, respectively, the UE capabilities for positioning SRS bandwidth aggregation dependent and independent from UL communication CA in RRC_CONNECTED. FG 41-4-8 define the UE capabilities for positioning SRS bandwidth aggregation in RRC_INACTIVE. The following issues are remaining for these FGs:
Issue 1: The maximum number of supported aggregated carriers in intra band contiguous carriers.
Similar to DL PRS bandwidth aggregation, the UE needs to inform the network on the maximum number of supported aggregated carriers that the UE can support. The candidate values should be: {2,3}
Issue 2: Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE.
Similar to DL PRS bandwidth aggregation, the UE needs to inform the network on the aggregated UL SRS bandwidth in MHz that the UE can support. The candidate values can be: FR1 {80, 100, 160, 200M} and FR2: {50, 100, 200, 400, 600, 800}.
Issue 3: Support of periodic/semi-persistent UL SRS for UL bandwidth aggregation.
It may not be necessary to have a component to indicate whether a UE can or cannot support periodic/semi-persistent UL SRS. It is unlikely that a UE having the capability of supporting UL SRS for UL bandwidth aggregation, but not periodic/semi-persistent UL SRS for UL bandwidth aggregation.
Issue 4: [per band]
Since SRS bandwidth aggregation is always related to more than one band, we think the FGs should be, at least “per band” or “per band combinations”.
Proposal 31:  For FG 41-4-6, FG 41-4-7 and FG 41-4-8:  
· Include the component of “The maximum number of supported aggregated carriers in intra band contiguous carrier” with the candidate values of {2,3}.
· Include the component of “Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE” with the candidate values can be: FR1 {80, 100, 160, 200M} and FR2: {50, 100, 200, 400, 600, 800}.
· No need to include “Support of periodic/semi-persistent UL SRS for UL bandwidth aggregation”.
· Define them as “per band” or “per band-combination”.




RedCap UEs Positioning related UE features
In RAN1#114bis meeting, the following agreement was achieved related to RedCap UEs positioning related UE features [1].

Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-5-1
	Support of PRS measurement with Rx frequency hopping within a MG [and measurement report] [within a MG] [in RRC_CONNECTED/RRC_INACTIVE/RRC_IDLE] for RedCap UEs
	FFS: One component is Frequency domain overlap(s) between hops
FFS: separate row for processing capability

[1. Maximum DL PRS bandwidth across all hops ]
[2. Maximum DL PRS bandwidth per hop
3. Maximum number of hops]
[4. Duration of DL PRS symbols N in units of ms a UE can process every T ms ]
[bookmark: OLE_LINK20][5. RF Rx retune times between consecutive hops]
[6. Overlapping PRB(s) between adjacent hops ]
	13-1, [28-1]
	Yes
	n/a
	PRS measurement with Rx frequency hopping within a MG and measurement report in RRC_CONNECTED for RedCap UEs is not supported
	Per band
	n/a
	n/a
	n/a
	[Component 1 candidate values:
FR1: {40, 50, 80, 100}
FR2: {100, 200, 400}]

[Component 2 candidate values:
FR1: {5, 10, 20}
FR2: {50, 100}

Component 3 candidate values: {2,3,4,5,6} ]

[Component 4 candidate values:
T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms]

[Component 5 candidate values:
FR1: {70us, 140us, 210us}
FR2: {35us, 70us, 140us}]

[Component 6 candidate values: {0, 1, 2, 4}]

Note 1: The maximum DL PRS bandwidth per hop follows component 1 of FG 13-1

Note 2: DL PRS buffering capability follows component 2 of FG 13-1

[FFS: whether this FG is applicable to non-Redcap UE]

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

	Optional with capability signalling

	41. NR_pos_enh2
	41-5-1a
	PRS measurement with Rx frequency hopping [and measurement report] in RRC_INACTIVE for RedCap UEs
	Support of PRS measurement with Rx frequency hopping [and measurement report] in RRC_INACTIVE for RedCap UEs
	41-5-1, 27-6
	Yes
	n/a
	PRS measurement with Rx frequency hopping [and measurement report] in RRC_INACTIVE for RedCap UEs is not supported
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

	Optional with capability signalling

	41. NR_pos_enh2
	41-5-1b
	PRS measurement with Rx frequency hopping in RRC_IDLE for RedCap UEs 
	Support of PRS measurement with Rx frequency hopping in RRC_IDLE for RedCap UEs
	41-5-1
	Yes
	n/a
	PRS measurement with Rx frequency hopping in RRC_IDLE for RedCap UEs is not supported
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

	Optional with capability signalling



2.2 
2.3 
2.4 
2.5 
FG 41-5-1: PRS measurement with Rx frequency hopping within a MG and measurement report in RRC_CONNECTED for RedCap UEs
For the components of FG 41-5-1, the UE capability to support PRS measurement with Rx frequency hopping within a MG and measurement report in RRC_CONNECTED for RedCap UEs should include the following components:
1. Maximum DL PRS bandwidth across all hops
2. Maximum DL PRS bandwidth per hop
3. Maximum number of hops
4. Duration of DL PRS symbols N in units of ms a UE can process every T ms
5. RF Rx retuning time between consecutive hops
6. Overlapping PRB(s) between adjacent hops
Proposal 32: FG 41-5-1 should include the following components to support PRS measurement with Rx frequency hopping within a MG and measurement report in RRC_CONNECTED for RedCap UEs:
1. Maximum DL PRS bandwidth across all hops
2. Maximum DL PRS bandwidth per hop
3. Maximum number of hops
4. Duration of DL PRS symbols N in units of ms a UE can process every T ms
5. RF Rx retuning time between consecutive hops
6. Overlapping PRB(s) between adjacent hops

For Component 1, maximum DL PRS bandwidth across all hops, its candidate values should include:
· FR1: {40, 50, 80, 100}
· FR2: {100, 200, 400}]
For Component 2, maximum DL PRS bandwidth per hop, its candidate values should include:
· FR1: {5, 10, 20}
· FR2: {50, 100}
For Component 3, maximum number of hops, its candidate values should include: {2,3,4,5,6}
For Component 4, duration of DL PRS symbols N in units of ms a UE can process every T ms, its candidate values should include:
· T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
· N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms
For Component 5, RF Rx retuning time between consecutive hops, its candidate values should include:
· FR1: {70us, 140us, 210us}
· FR2: {35us, 70us, 140us}
For Component 6, overlapping PRB(s) between adjacent hops, its candidate values should include: {0, 1, 2, 4}

Proposal 33: The candidate values for components of FG 41-5-1 include:
· For Component 1, maximum DL PRS bandwidth across all hops, its candidate values should include:
· FR1: {40, 50, 80, 100}
· FR2: {100, 200, 400}]
· For Component 2, maximum DL PRS bandwidth per hop, its candidate values should include:
· FR1: {5, 10, 20}
· FR2: {50, 100}
· For Component 3, maximum number of hops, its candidate values should include: {2,3,4,5,6}
· For Component 4, duration of DL PRS symbols N in units of ms a UE can process every T ms, its candidate values should include:
· T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
· N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms
· For Component 5, RF Rx retuning time between consecutive hops, its candidate values should include:
· FR1: {70us, 140us, 210us}
· FR2: {35us, 70us, 140us}
· For Component 6, overlapping PRB(s) between adjacent hops, its candidate values should include: {0, 1, 2, 4}.

Regarding the issue of whether the FG 41-5-1 is also applicable to non-Redcap UE, in our view, it is out of the scope of Rel-18 Pos WID, we should focus on the positioning enhancements on the RedCap UE, instead of non-RedCap UE, so we prefer FG 41-5-1 is not applicable to non-Redcap UE.
Proposal 34: FG 41-5-1 is not applicable to non-Redcap UE.

FG 41-5-1a: PRS measurement with Rx frequency hopping and measurement report in RRC_INACTIVE for RedCap UEs
Regarding the issue of whether the measurement report should be included into the capability of RedCap UEs in RRC_INACTIVE, in our view, the RedCap UE in RRC_INACTIVE still need to report the measurement results after the its PRS measurement with Rx frequency hopping, so we prefer FG 41-5-1a should include measurement report in RRC_INACTIVE for RedCap UEs.
[bookmark: _Ref36559580]Proposal 35: FG 41-5-1a should include measurement report in RRC_INACTIVE for RedCap UEs.
Conclusion
In this contribution, we provide our views on remaining issues on UE features for expanded and improved NR positioning. Our proposals are given as follows:
Proposal 1: The following sentences should not be included for component 4 of FG 41-1-1:
· Preparing the positioning measurement report
· Assuming the active SL-PRS resources during this time haven’t exceeded the reported capabilities
Proposal 2: The brackets for component 5 of FG 41-1-1 ([5. SL PRS buffering capability]) should be removed and the SL PRS buffering capability should include two types as follows:
· SL PRS buffering capability: Type 1 or Type 2
a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering
Proposal 3: The following components should be included for FG 41-1-2:
1. Support the combinations  for SL-PRS resource in shared resource pool
2. Support receiving SCI format 2D
Proposal 4: The following components should be included for FG 41-1-3:
1. Support the combinations  for SL-PRS resource in dedicated resource pool
2. Support receiving SCI format 1B
Proposal 5: The following components should be included for FG 41-1-4a:
1. Support of transmitting SL-PRS resource with scheme 1 and scheme 2 in a shared resource pool
2. Support transmitting SCI format 2D
Proposal 6: The following components should be included for FG 41-1-4b:
1. UE can transmit SL-PRS and PSCCH within a slot without PSSCH in dedicated resource pool
2. UE can transmit SL-PRS according to the mapping rule between PSCCH and SL-PRS
3. Support transmitting SCI format 1B
4. Support receiving DCI format 3_2
5. Support open loop power control of SL-PRS and associated PSCCH in dedicated resource pool
Proposal 7: The following components should be included for FG 41-1-5:
1) UE can report CBR measurement to gNB when operating in Scheme 1 and Scheme 2
2) UE can restrict the range of parameters for SL PRS configuration per resource pool by CBR and priority, at least including maximum SL PRS transmission power and maximum number of SL PRS (re-)transmissions, which other parameters can be restricted is waiting the conclusion in RAN1#115.
3) UE can process CBR and CR within the time it indicates
Proposal 8: The new component of reporting N SL RSTD measurements for different SL-PRS reception for the same pair of UEs should be included into FG 41-1-7a.
· For the candidate values of N, we prefer it can be N={2,3,4}.
Proposal 9: The new component of reporting N SL RTOA measurements for different SL-PRS reception for the same pair of UEs should be included into FG 41-1-7b.
· For the candidate values of N, we prefer it can be N={2,3,4}.
Proposal 10: The new component of reporting N SL Rx – Tx time difference measurements without Tx time stamp for different SL-PRS reception for the same pair of UEs should be included into FG 41-1-7c.
· For the candidate values of N, we prefer it can be N={2,3,4}.
Proposal 11: The new component of reporting N SL Rx – Tx time difference measurements with Tx time stamp for different SL-PRS reception for the same pair of UEs should be included into FG 41-1-7d.
· For the candidate values of N, we prefer it can be N={2,3,4}.
Proposal 12: The name of FG 41-1-11 should be TDM-based multiplexing of SL-PRS transmission/reception from different UEs in the same slot in dedicated resource pool.
Proposal 13: The name of FG 41-1-12 should be change to comb-based multiplexing for SL-PRS transmission/reception from different UEs in the same slot in dedicated resource pool.
Proposal 14: The name of FG 41-1-17 should be changed to open loop SL pathloss based power control for SL-PRS and associated PSCCH and SL RSRP report for dedicated resource pool.
Proposal 15: The component of FG 41-1-17 should be changed to support of open loop SL pathloss based power control for SL-PRS and associated PSCCH and SL RSRP report for dedicated resource pool for unicast transmissions.
Proposal 16: For FG 41-2-1 and FG 41-2-2:  
· Include FG 13-1 in the Prerequisite feature groups.
· Remove “[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-11]”
· Remove the bracket from “[Need for location server to know if the feature is supported]”.
Proposal 17:  For FG 41-2-1a and FG 41-2-2a,  
· Include FG 13-1 in the Prerequisite feature groups.
· Change “[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-6]” to “Note: The maximum number of RSCP measurements per TRP pair is equal to FG 13-6”.
· Remove the bracket from “[Need for location server to know if the feature is supported]”.
Proposal 18: For FG 41-2-3,
· Remove “[for UE based and UE assisted]”.
· Split FG 41-2-3 in to FG 41-2-3 and FG 41-2-3a. FG 41-2-3 is defined for “Measurement on indicated DL PRS resource sets within the indicated time window(s) in RRC_ CONNECTED” and FG 41-2-3 is defined for “Measurement on indicated DL PRS resource sets within the indicated time window(s) in RRC_INACTIVE”.
Proposal 19:  For FG 41-2-4,
· Include FG 13-1 in the Prerequisite feature groups.
Proposal 20:  Introduce new UE capabilities for UE supporting CPP in RRC_IDLE:
· FG 41-2-X: DL RSCP reporting based on DL PRS in RRC_IDLE.
· FG 41-2-Xa: DL RSCPD reporting based on DL PRS in RRC_IDLE.
· FG 41-2-Xb: Measurement on indicated DL PRS resource sets within the indicated time window(s) in RRC_IDLE.
Proposal 21: The components 1 and 2 of UE capability “13-4 DL PRS Resources for Multi-RTT” are applicable to a UE that supports reporting DL RSCP (Note: The max number of positioning frequency layer UE supports for DL RSCP is limited to 1 in Rel-18).
Proposal 22: The following capabilities of a UE for DL-TDOA in a DL PFL apply to RSCPD if the UE supports reporting RSCPD together with RSTD measurements:
· In FG 13-3,
· Max number of DL PRS Resource Sets per TRP per frequency layer supported by UE.
· Max number of TRPs across all positioning frequency layers per UE.
· In FG 13-3a,
· Max number of DL PRS Resources per DL PRS Resource Set.
Proposal 23: The following capabilities of a UE for Multi-RTT in a DL PFL also apply to RSCP if the UE supports reporting RSCP together with UE Rx-Tx time difference measurements in the DL PFL:
· In FG 13-4,
· Max number of DL PRS Resource Sets per TRP per frequency layer supported by UE.
· Max number of TRPs across all positioning frequency layers per UE.
· In FG 13-4a,
· Max number of DL PRS Resources per DL PRS Resource Set.
Proposal 24: Any general UE capability related to DL PRS Processing defined in TR 38.822 (e.g., FG 13-7, 13-7a), which is not limited to a specific positioning method, should also be applicable to DL PRS Processing for DL CPP.
Proposal 25: Conclude that all existing UE DL positioning capabilities for DL PRS measurements outside MG are applicable for NR DL CPP.  
Proposal 26: Conclude that all existing UE DL positioning capabilities for low latency measurements are applicable for NR DL CPP. 
Proposal 27:  For FG 41-3-1,
· Include the component “2. Maximum number of configured [cells] for SRS for positioning in RRC_INACTIVE state”.
Proposal 28:  For FG 41-3-3,
· Remove “[Need for location server to know if the feature is supported]”.
Proposal 29:  For FG 41-4-1 and FG 41-4-1b, support including T=2560ms to Component 4.
Proposal 30:  For FG 41-4-1a and FG 41-4-1c, support including T=3840ms to Component 4.
Proposal 31:  For FG 41-4-6, FG 41-4-7 and FG 41-4-8,
· Include the component of “The maximum number of supported aggregated carriers in intra band contiguous carrier” with the candidate values of {2,3}.
· Include the component of “Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE” with the candidate values can be: FR1 {80, 100, 160, 200M} and FR2: {50, 100, 200, 400, 600, 800}.
· No need to include “Support of periodic/semi-persistent UL SRS for UL bandwidth aggregation”.
· Define them as “per band” or “per band-combination”
Proposal 32: FG 41-5-1 should include the following components to support PRS measurement with Rx frequency hopping within a MG and measurement report in RRC_CONNECTED for RedCap UEs:
1. Maximum DL PRS bandwidth across all hops
2. Maximum DL PRS bandwidth per hop
3. Maximum number of hops
4. Duration of DL PRS symbols N in units of ms a UE can process every T ms
5. RF Rx retuning time between consecutive hops
6. Overlapping PRB(s) between adjacent hops
Proposal 33: The candidate values for components of FG 41-5-1 include:
· For Component 1, maximum DL PRS bandwidth across all hops, its candidate values should include:
· FR1: {40, 50, 80, 100}
· FR2: {100, 200, 400}]
· For Component 2, maximum DL PRS bandwidth per hop, its candidate values should include:
· FR1: {5, 10, 20}
· FR2: {50, 100}
· For Component 3, maximum number of hops, its candidate values should include: {2,3,4,5,6}
· For Component 4, duration of DL PRS symbols N in units of ms a UE can process every T ms, its candidate values should include:
· T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
· N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms
· For Component 5, RF Rx retuning time between consecutive hops, its candidate values should include:
· FR1: {70us, 140us, 210us}
· FR2: {35us, 70us, 140us}
· For Component 6, overlapping PRB(s) between adjacent hops, its candidate values should include: {0, 1, 2, 4}
Proposal 34: FG 41-5-1 is not applicable to non-Redcap UE.
Proposal 35: FG 41-5-1a should include measurement report in RRC_INACTIVE for RedCap UEs.
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