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1. Introduction
This document presents the summary of email discussion [114bis-R18-UE_features-02] during RAN1 #114bis. According to the Chairman’s Notes:
	[114bis-R18-UE_features-02] Email discussion on UE features for MIMO, positioning, NCR, NR-NTN, IoT-NTN, BWP without restriction, NW energy saving, mobility enhancement – Hiroki/Ralf (DOCOMO/AT&T)
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc



The following was discussed and/or agreed during RAN1 #114bis within the scope of [114bis-R18-UE_features-02]. All proposals are based on the latest RAN1 UE features list for Rel-18 in [1].
1. Summary of Contributions Submitted to RAN1 #114bis
The following is the moderator’s summary of contributions submitted to RAN1 #114bis in this agenda item.

	41. NR_pos_enh2
	41-1-1
	Common SL PRS Processing Capability [across all resource pools]
	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. Duration of SL PRS symbols N in units of ms a UE can process every T ms assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE.]
[4. Minimum time after the end of a slot carrying a SL-PRS resource for a UE finish the SL-PRS resource processing and preparing the positioning measurement report assuming the active/occupied SL-PRS resources during this time haven’t exceeded the reported capabilities and assuming a maximum SL PRS bandwidth in MHz, which is supported and reported by UE]
[5. SL PRS buffering capability]
	
	Yes
	FFS
	The UE does not support the reception and processing of SL PRS
	FFS
	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:
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 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 the last symbol of the PSSCH carrying the report.

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



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
		41. NR_pos_enh2
	41-1-1
	Common SL PRS Processing Capability [acrossfor all resource pools]
	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]2. Max number of SL-PRS resources and the associated PSCCH that UE can process in a slot under it
[3. Duration of SL PRS symbols N in units of ms a UE can process every T ms assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE.]
[4. Minimum time after the end of a slot carrying a SL-PRS resource for a UE finish the SL-PRS resource processing and preparing the positioning measurement report assuming the active/occupied SL-PRS resources during this time haven’t exceeded the reported capabilities and assuming a maximum SL PRS bandwidth in MHz, which is supported and reported by UE]
[5. SL PRS buffering capability]3. The number of additional slots that a UE requires to process the SL-PRS and the associated PSCCH in one slot.
	
	Yes
	FFSNo
	The UE does not support the reception and processing of SL PRS
	FFSPer FS (only applicable to bands supported with PC5 operation in the BC)
	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:
{0, 1, 2, 3, …,31}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 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 the last symbol of the PSSCH carrying the report.

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




	Spreadtrum Communications [4]
	

	Vivo [5]
	
	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%.

	
	No
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.

Notes for component 3:
a.UE reports one combination of (N, T) values per band, where N is a duration of DL PRS symbols in ms processed every T ms for a given maximum bandwidth (B) in MHz supported by UE
b.UE is not expected to support DL PRS bandwidth that exceeds the reported DL PRS bandwidth value
c.UE DL PRS processing capability is defined for a single positioning frequency layer. UE capability for simultaneous DL PRS processing across positioning frequency layers is not supported in Rel.16 (i.e. for a UE supporting multiple positioning frequency layers, a UE is expected to process one frequency layer at a time)
d.UE DL PRS processing capability is agnostic to DL PRS comb factor configuration
e.The reporting of (N, T) values for maximum BW in MHz is not dependent on SCS

Note: if the UE does not indicate this capability for a band or band combination, the UE does not support this positioning method in this band or band combination.
	Optional with capability signaling


Refer to FG 13-1, we can find that defining common PRS Processing Capability does not mention positioning frequency layer which is a separate UE capability(i.e.,13-2). So, we prefer to remove “across all resource pool” in the naming column.
In addition, we have some concerns about component 2, especially for the description of “active/occupied SL PRS”. This is because this feature is about UE processing capability, adding “active/occupied SL PRS” as component is unclear to us. According to the component 2 candidate value, we think it is more like component 4 in FG 13-1. So, we propose to change component 2 to “Max number of SL PRS resources that UE can process in a slot under it”. Besides, for the value of component 2, the maximum number of PSCCH also needs to be considered. In this case, the value needs to be smaller than “floor (NRB /10 RBs)” 
Lastly, the components 4 and note are unclear to us, so we would like to hear more before introducing them.
Therefore, we propose
· Update 41-1-1 for common SL PRS Processing capability as follows
· Modify component 2 as “Maximum number of SL PRS resources that UE can process in a slot under” to align with FG 13-1
· Remove component 4

	41-1-1 

	Common SL PRS Processing Capability [across all resource pools]
	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 SL PRS resources that UE can process in a slot under itacross all configured RPs assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE]
[3. Duration of SL PRS symbols N in units of ms a UE can process every T ms assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE.]
[4. Minimum time after the end of a slot carrying a SL-PRS resource for a UE finish the SL-PRS resource processing and preparing the positioning measurement report assuming the active/occupied SL-PRS resources during this time haven’t exceeded the reported capabilities and assuming a maximum SL PRS bandwidth in MHz, which is supported and reported by UE]
[5. SL PRS buffering capability]
	
	Yes
	Yes
	The UE does not support the reception and processing of SL PRS
	Per band
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.

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:
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 5 candidate values: {Type 1 – sub-slot/symbol level buffering, Type 2 – slot level buffering}

	Optional with capability signaling




	Intel Coporation [6]
	· Update FG 41-1-1: 
· Remove brackets in Common SL PRS Processing Capability [across all resource pools]
· Keep this FG as a common basic FG and add new FGs (FGs 41-1-1a/1b/1c/1d) for indicating supported positioning methods and corresponding numbers of SL PRS resources for each positioning method
· Delete the following components for FG 41-1-1 as they are not necessary for reporting of SL positioning measurement results. The CSI feedback approach which is emulated by these components is subject to tight processing and reporting timelines with Layer 1 reporting. That is not the case for reporting of SL positioning measurements.
· 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
· Minimum time after the end of a slot carrying a SL-PRS resource for a UE finish the SL-PRS resource processing and preparing the positioning measurement report assuming the active/occupied SL-PRS resources during this time haven’t exceeded the reported capabilities and assuming a maximum SL PRS bandwidth in MHz, which is supported and reported by UE
· New FGs 41-1-1a/1b/1c/1d: For indicating supported positioning methods and corresponding numbers of SL PRS resources for each positioning method
· Column “Applicable to the capability signalling exchange between UEs” should be “Yes” for FGs 41-1-1/1a/1b/1c/1d, 41-1-4a/4b/4c,  
	41. NR_pos_enh2
	41-1-1
	Common SL PRS Processing Capability [across all resource pools]
	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. Duration of SL PRS symbols N in units of ms a UE can process every T ms assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE.]
[4. Minimum time after the end of a slot carrying a SL-PRS resource for a UE finish the SL-PRS resource processing and preparing the positioning measurement report assuming the active/occupied SL-PRS resources during this time haven’t exceeded the reported capabilities and assuming a maximum SL PRS bandwidth in MHz, which is supported and reported by UE]
[5. SL PRS buffering capability]
	
	Yes
	FFS Yes
	The UE does not support the reception and processing of SL PRS
	FFS Per band
	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:
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 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 the last symbol of the PSSCH carrying the report.

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

	41. NR_pos_enh2
	41-1-1a
	SL PRS Resources for SL-RSTD
	1) 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 for SL-RSTD


2) Max number of neighboring UEs measured per UE for SL-RSTD: Values TBD
	41-1-1
	No
	Yes
	
	Per band
	N.A.
	N.A.
	N.A.
	Candidate values for component 1:
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

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

Note: if the UE does not indicate this capability for a band, the UE does not support this positioning method in this band.
	Optional with capability signaling.

	41. NR_pos_enh2
	41-1-1b
	SL PRS Resources for SL-RTOA
	1) 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 for SL-RTOA

2) Max number of neighboring UEs measured per UE for SL-RTOA: Values TBD
	41-1-1
	No
	Yes
	
	Per band
	N.A.
	N.A.
	N.A.
	Candidate values for component 1:
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

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

Note: if the UE does not indicate this capability for a band, the UE does not support this positioning method in this band.
	Optional with capability signaling.

	41. NR_pos_enh2
	41-1-1c
	SL PRS Resources for SL-AOA
	1) 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 for SL-AOA

2) Max number of neighboring UEs measured per UE for SL-AOA: Values TBD
	41-1-1
	No
	Yes
	
	Per band
	N.A.
	N.A.
	N.A.
	Candidate values for component 1:
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

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

Note: if the UE does not indicate this capability for a band, the UE does not support this positioning method in this band.
	Optional with capability signaling.

	41. NR_pos_enh2
	41-1-1d
	SL PRS Resources for SL RTT
	1) 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 for SL-RTT

2) Max number of neighboring UEs measured per UE for SL RTT: Values TBD
	41-1-1 and (41-1-4a or 41-1-4ab) 
or 
41-1-1 and
(41-1-4b or 41-1-4c)
	No
	Yes
	
	Per band
	N.A.
	N.A.
	N.A.
	Candidate values for component 1:
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

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

Note: if the UE does not indicate this capability for a band, the UE does not support this positioning method in this band.
	Optional with capability signaling.




	ZTE [7]
	[bookmark: OLE_LINK7]Proposal 1: For FG 41-1-1, component 3 is not needed because SL-PRS is aperiodic where the UE required processing time between SL-PRS and UE prepared reporting time should be reported as UE capability.
For FG 41-1-1 component 2, the maximum number of SL-PRS resources that UE are processing should be reported. This is similar as the number of HARQ processes. As shown in the following figure, during the time window T, UE can report how many SL-PRS resources can be processed simultaneously. In the figure, 3 PRS can be processed simultaneously, and T is reported by component 4. It is noted that when UE process the third SL-PRS, the first two are still under processing.
[image: ]
Figure 1 The number of SL-PRS resources that can be processed simultaneously is 3
Proposal 2: For FG 41-1-1, component 2 is needed to report how many PRS resources can be processing simultaneously. 
	41-1-1
	Common SL PRS Processing Capability [across all resource pools]
	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 that UE is processing between a time duration UE reported by component 4 assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE]
Note: this is similar as the number of HARQ processes, where each HARQ process corresponds to one SL PRS resource here.  
[3. Duration of SL PRS symbols N in units of ms a UE can process every T ms assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE.]
[4. Minimum time after the end of a slot carrying a SL-PRS resource for a UE finish the SL-PRS resource processing and preparing the positioning measurement report assuming the active/occupied SL-PRS resources during this time haven’t exceeded the reported capabilities and assuming a maximum SL PRS bandwidth in MHz, which is supported and reported by UE]
[5. SL PRS buffering capability]
	
	Yes
	YesFFS
	The UE does not support the reception and processing of SL PRS
	Per bandFFS
	n/a
	n/a
	n/a




	Samsung [8]
	

	Xiaomi [9]
	

	CATT [10]
	For the name of FG 41-1-1, we prefer it should be common SL PRS processing capability across all resource pools, so the brackets in the name can be removed.
For the components of FG 41-1-1, the common SL PRS processing capability across all resource pools should include the supported maximum SL PRS bandwidth, SL PRS buffering capacity, duration of SL PRS symbols a UE can process in a period and max number of SL PRS resources that UE can process in a slot. Therefore, we prefer the following components for FG 41-1-1:
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. Duration of SL PRS symbols N in units of ms a UE can process every T ms assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE.
5. SL PRS buffering capability.
Regarding the candidate component 4 (Minimum time after the end of a slot carrying a SL-PRS resource for a UE finish the SL-PRS resource processing and preparing the positioning measurement report), we prefer not to introduce it, since the processing time had been specified in TS 38.214.
Proposal 1: the following components should be included for FG 41-1-1:
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. Duration of SL PRS symbols N in units of ms a UE can process every T ms assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE.
5. SL PRS buffering capability.


	OPPO [11]
	Regarding FG 41-1-1, the reported capability should be applicable in the SL BWP for SL positioning, as the processing capability has nothing to do with resource pool configuration on the SL BWP, and the configured resource pool may be changed, but UE capability should be the same. The other yellow highlighted part can be adopted.

	41. NR_pos_enh2
	41-1-1
	Common SL PRS Processing Capability [across all resource pools] in a SL BWP
	FFS: separate rows for [for 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] incl SL-PRS resources
1. Maximum SL PRS bandwidth in MHz in a SL BWP 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. Duration of SL PRS symbols N in units of ms a UE can process every T ms assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE.]
[4. Minimum time after the end of a slot carrying a SL-PRS resource for a UE finish the SL-PRS resource processing and preparing the positioning measurement report assuming the active/occupied SL-PRS resources during this time haven’t exceeded the reported capabilities and assuming a maximum SL PRS bandwidth in MHz, which is supported and reported by UE]
[5. SL PRS buffering capability]
	
	Yes
	FFS
	The UE does not support the reception and processing of SL PRS
	FFS
	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:
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 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 the last symbol of the PSSCH carrying the report.

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




	CMCC [12]
	

	Apple [13]
	· Proposal 1: For FG 41-1-1, the statement [across all resource pools] can be removed from brackets.
· Additional component that indicates the specific SL positioning method supported
· Components: 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
· Proposal 2: For FG 41-1-1, the capability defining the UE SL PRS Processing Capability in terms of BW, buffering Capability , duration of N symbols it can process in T symbols, # of SL-PRS resources it can process in a defined time duration (N/T) should be capture in the following components (and notes)
· 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
· 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
· 3. Duration of SL PRS symbols N in units of ms a UE can process every T ms assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE.
· Component 3 candidate values:
· 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. Minimum time after the end of a slot carrying a SL-PRS resource for a UE to finish the SL-PRS resource processing and preparing prepare the positioning measurement report assuming the active/occupied SL-PRS resources during this time haven’t exceeded the reported capabilities and assuming a maximum SL PRS bandwidth in MHz, which is supported and reported by UE
· 5. SL PRS buffering capability
· Component 5 candidate values:	
· Type 1 – sub-slot/symbol level buffering, 
· Type 2 – slot level buffering}


	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		41. NR_pos_enh2
	41-1-1
	Common SL PRS Processing Capability [across all resource pools]
	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. 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 a SL-PRS resource for a UE finish the SL-PRS resource processing and preparing the positioning measurement report assuming the active/occupied SL-PRS resources during this time haven’t exceeded the reported capabilities and assuming a maximum SL PRS bandwidth in MHz, which is supported and reported by UE]
[5. SL PRS buffering capability]
	None
	Yes
	FFSNo
	The UE does not support the reception and processing of SL PRS
	FFSPer FSPC
	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:
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 values are [{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 the last symbol of the PSSCH carrying the report.

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




	Ericsson [16]
	Regarding component 41-1-1 our view is that the capability for processing can apply to all resource pools. Our understanding is that TDM-based and comb based cases are excluded from this feature and additional processing capability will be declared for UEs supporting TDM in 41-1-11 and 41-1-12.
[bookmark: _Toc146920194]Remove the brackets in feature 41-1-1: Common SL PRS Processing Capability [across all resource pools] 





	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, 41-1-1]
	Yes
	
	[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 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.]
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
		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, 41-1-1]
	Yes
	Yes
	Receiving SL-PRS 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]

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




	Spreadtrum Communications [4]
	

	Vivo [5]
		41. NR_pos_enh2
	41-1-2
	Receiving SL-PRS in a shared resource pool
	1. Support SL-PRS resources [patterns] in shared resource pool
2. Support receiving SCI format 2D
	[15-1, 41-1-1]
	Yes
	Yes
	Receiving SL-PRS 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]

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




	Intel Coporation [6]
	· Update FGs 41-1-2 through 41-1-5: Remove current brackets.
	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, 41-1-1]
	Yes
	
	Receiving SL-PRS 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]

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




	ZTE [7]
		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, 41-1-1]
	Yes
	Yes
	Receiving SL-PRS in a shared resource pool is not supported
	[Per band]
	n/a
	n/a
	n/a




	Samsung [8]
	

	Xiaomi [9]
		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, 41-1-1
	Yes
	
	Receiving SL-PRS 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]

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




	CATT [10]
	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  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 2: 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



	OPPO [11]
	For FG 41-1-2, FG 15-4 (Synchronization sources for NR sidelink) should be a prerequisite. 

	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
	
	Receiving SL-PRS 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]

[UE indicating support of FG 41-1-1 must indicate either this feature group or feature group 41-1-3 is supported.]

	Optional with capability signaling




	CMCC [12]
	

	Apple [13]
	· Proposal 3: For FG 41-1-2 and FG 41-1-3
· Support prerequisite FGs as 15-1, and 41-1-1
· A UE indicating support of FG 41-1-1 must indicate either FG 41-1-2  FG  41-1-3 is supported.


	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		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, 41-1-1]None
	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.]
	Optional with capability signaling




	Ericsson [16]
	Regarding component 1 in 41-1-2  and 41-1-3 the component should clarify that a single PRS is received in a slot, since for TDM and comb muxing, there are separate feature groups. 
For the components mentioning the PRS ”patterns” we think it is un-necessary to mention patterns in the capability. For DL PRS, reception and processing of the DL PRS is independent on the comb-size or pattern.  Additionally, we think the brackets on the notes can be removed for FG 41-12/3. Clearly,  if neither dedicated or shared pools are supported, the reception of SL PRS is impossible. Therefore if SL PRS processing capability is reported in 41-1-1, then at least one of 41-1-2 or 41-1-3 must be supported. 
[bookmark: _Toc146920195]For FG 41-1-2/3 
a. [bookmark: _Toc146920196]Rephrase component 1 in 41-1-2 /41-1-3 as “support receiving a single SL PRS in a slot…”.
b. [bookmark: _Toc146920197]Remove the brackets from the notes




	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, 41-1-1]
	Yes
	Yes
	Receiving SL-PRS in a dedicated resource pool is not supported
	[Per band]
	n/a
	n/a
	n/a
	[Need for location server 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.]
	Optional with capability signaling






	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
		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, 41-1-1]
	Yes
	Yes
	Receiving SL-PRS in a dedicated resource pool is not supported
	[Per band]
	n/a
	n/a
	n/a
	[Need for location server 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.]
	Optional with capability signaling







	Spreadtrum Communications [4]
	

	Vivo [5]
		41. NR_pos_enh2
	41-1-3
	Receiving SL-PRS in a dedicated resource pool
	1. Support SL-PRS [patterns] resources in dedicated resource pool
2. Support receiving SCI format 1B
	[15-1, 41-1-1]
	Yes
	Yes
	Receiving SL-PRS in a dedicated resource pool is not supported
	[Per band]
	n/a
	n/a
	n/a
	[Need for location server 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.]
	Optional with capability signaling







	Intel Coporation [6]
	· Update FGs 41-1-2 through 41-1-5: Remove current brackets.
	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, 41-1-1]
	Yes
	Yes
	Receiving SL-PRS in a dedicated resource pool is not supported
	[Per band]
	n/a
	n/a
	n/a
	[Need for location server 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.]
	Optional with capability signaling







	ZTE [7]
		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, 41-1-1]
	Yes
	Yes
	Receiving SL-PRS in a dedicated resource pool is not supported
	[Per band]
	n/a
	n/a
	n/a




	Samsung [8]
	

	Xiaomi [9]
		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, 41-1-1
	Yes
	Yes
	Receiving SL-PRS in a dedicated resource pool is not supported
	[Per band]
	n/a
	n/a
	n/a
	[Need for location server 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 or both is supported.
	Optional with capability signaling







	CATT [10]
	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 3: 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


	OPPO [11]
	For FG 41-1-3, FG 15-4 (Synchronization sources for NR sidelink) should be a prerequisite. 
	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
	Receiving SL-PRS in a dedicated resource pool is not supported
	[Per band]
	n/a
	n/a
	n/a
	[Need for location server 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.]

	Optional with capability signaling







	CMCC [12]
	

	Apple [13]
	· Proposal 3: For FG 41-1-2 and FG 41-1-3
· Support prerequisite FGs as 15-1, and 41-1-1
· A UE indicating support of FG 41-1-1 must indicate either FG 41-1-2  FG  41-1-3 is supported.


	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		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, 41-1-1]None
	Yes
	YesNo
	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.]
	Optional with capability signaling







	Ericsson [16]
	Regarding component 1 in 41-1-2  and 41-1-3 the component should clarify that a single PRS is received in a slot, since for TDM and comb muxing, there are separate feature groups. 
For the components mentioning the PRS ”patterns” we think it is un-necessary to mention patterns in the capability. For DL PRS, reception and processing of the DL PRS is independent on the comb-size or pattern.  Additionally, we think the brackets on the notes can be removed for FG 41-12/3. Clearly,  if neither dedicated or shared pools are supported, the reception of SL PRS is impossible. Therefore if SL PRS processing capability is reported in 41-1-1, then at least one of 41-1-2 or 41-1-3 must be supported. 
For FG 41-1-2/3 
c. Rephrase component 1 in 41-1-2 /41-1-3 as “support receiving a single SL PRS in a slot…”.
d. Remove the brackets from the notes




	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]
	[15-2, 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



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	In general, since most procedures in the shared RP follows regular communication, we think that with regards to features related to shared RP, only two FGs are needed, which correspond to Rx and Tx respectively.
There is no need to define capability signaling for SL-PRS congestion control, sensing, and random resource selection separately from the communication counterparts, since on top of the communication capabilities, the additional design effort to incorporate SL-PRS features is very small.
[bookmark: _Hlk141457790]Proposal 3: With regards to shared RP, only keep 41-1-2 and 41-1-4a, and do not split FG 41-1-4a into two groups for scheme 1 and scheme 2, respectively.
	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
Note: Supported SL PRS resource allocation mode 1/2 follows SL data resource allocation mode 1/2[3. Support downlink pathloss based open loop power control]
	[15-2, 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




	Spreadtrum Communications [4]
		41. NR_pos_enh2
	41-1-4a
	Transmitting SL-PRS [scheme 1 and scheme 2] in a shared resource pool
	1. Support SL-PRS patterns in shared resource pool
2. Support transmitting SCI format 2D
3. Support SL-PRS resource allocation scheme 1 if UE supports mode 1 resource allocation.
4. Support SL-PRS resource allocation scheme 2 if UE supports mode 2 resource allocation.
5. Support downlink pathloss based open loop power control




	Vivo [5]
	For 41-1-4a, we prefer to remove highlighted part (i.e., scheme1 and scheme 2), and add 15-2 or 15-5 as prerequisite feature to judge the SL PRS Transmission for scheme 1 and/or scheme 2. 
In addition, we remove the bracket for other highlighted parts with red color to mark it.
	41-1-4 a
	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
	15-2 or 15-3, 41-1-2
	Yes
	Yes
	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




	Intel Coporation [6]
	· Update FGs 41-1-2 through 41-1-5: Remove current brackets.
· Column “Applicable to the capability signalling exchange between UEs” should be “Yes” for FGs 41-1-1/1a/1b/1c/1d, 41-1-4a/4b/4c,  
	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]
	[15-2, 41-1-2]
	Yes
	FFS Yes
	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




	ZTE [7]
	Proposal 3: For FG 41-1-4a, the component 3 is not needed because UE power control behavior just follows legacy one.
	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]
	[15-2, 15-341-1-2]
	Yes
	YesFFS
	Transmitting SL-PRS [scheme 1 and scheme 2] in a shared resource pool is not supported
	[Per band]
	n/a
	n/a
	n/a




	Samsung [8]
	According to 38.214 CR [2], the wording of Scheme 1 and Scheme 2 is not used. Instead, the wording of Mode 1 and Mode 2 is used for SL PRS resource allocation as similar with PSSCH. It would be good to use the same wording of the spec description. 
Proposal 2: Change the wording of Scheme 1 and Scheme 2 into Mode 1 and Mode 2, respectively, in FGs 41-1-4a/41-1-4b/41-1-4c/41-1-5.

	Xiaomi [9]
	FG 41-1-4a includes both SL PRS TX scheme 1 and scheme 2 in a shared pool. However, scheme 1 and scheme 2 would have different UE capability components. For TX scheme 1, a UE with only TX capability is possible, but for TX scheme 2, a UE shall also have receiving capability so sensing can be performed. Therefore, it is preferred to split FG 41-1-4a into two separate FGs, one for TX scheme 1 and the other for TX scheme 2, respectively. 
Proposal 2-2: FG 41-1-4a shall be split into two FGs, one for scheme 1 and the other for scheme 2.
Proposal 2-3: Transmission SL PRS scheme 1 does not require UE to have SL PRS receiving capability, while transmission SL PRS scheme 2 requires SL PRS receiving capability.
It is still FFS on how DCI will be designed for SL PRS scheme 1 in shared resource pool, the corresponding component can be decided after the agreement is achieved in RAN1. 

	41. NR_pos_enh2
	41-1-4a
	Transmitting SL-PRS scheme 1 in a shared resource pool
	1. Support of transmitting SL-PRS scheme 1 in a shared resource pool
2. Support transmitting SCI format 2D
[3. Support downlink pathloss based open loop power control]
[4. Support receiving DCI format 3-0 for SL PRS resource allocation]
	15-2
	Yes
	FFS
	Transmitting SL-PRS scheme 1 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

	41. NR_pos_enh2
	41-1-4d
	Transmitting SL-PRS 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]
	15-3, 41-1-2
	Yes
	FFS
	Transmitting SL-PRS 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




	CATT [10]
	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 4: 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


	OPPO [11]
	We propose to define separate FG for scheme 1 and scheme 2, the components and prerequisites for Scheme 1 and Scheme 2 are different, and a UE may not support both.  DL pathloss based power control for PSSCH and SL PRS are different.
	41. NR_pos_enh2
	41-1-4a-1
	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 for SL PRS]
4. UE can monitor DCI format 3_0 for dynamic scheduling and configured grant type 2 for SL PRS on the same carrier as sidelink.

	[15-2, 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



	41. NR_pos_enh2
	41-1-4a-2
	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 for SL PRS]
	[15-2, 41-1-2]
15-3
	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




	CMCC [12]
	

	Apple [13]
	· Proposal 4: For FG 41-1-4a, 
· For 41-1-4a “Transmitting SL-PRS [scheme 1 and scheme 2] in a [shared/dedicated] resource pool”, separate into scheme 1 and scheme 2 to mirror FG15-2 “UE can transmit PSCCH/PSSCH using dynamic scheduling or configured grant type 1 and 2 in NR sidelink mode 1 scheduled by NR Uu.”and FG 15-3 “UE can transmit PSCCH/PSSCH using NR sidelink mode 2 configured by NR Uu or preconfiguration.”  in legacy. 
· No need to indicate support for OLPC as the power control is the same as that of the SL communications power control 
· Need to support FG 15-23 (Support sidelink pathloss based open loop power control and RSRP report in case of unicast)


	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		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 receiving DCI format [3_x]
[3. Support downlink pathloss based open loop power control]
	[15-2, 41-1-2]None
	Yes
	FFSNo
	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/server UE to know if the feature is supported]
	Optional with capability signaling

	41. NR_pos_enh2
	41-1-4d
	Transmitting SL-PRS scheme 2 in a shared resource pool
	1. Support of transmitting SL-PRS scheme 2 in a shared resource pool
2. Support transmitting SCI format 2D

	None
	Yes
	No
	Transmitting SL-PRS scheme 2 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

	Optional with capability signaling




	Ericsson [16]
	For the capability of transmission in scheme 1 and scheme 2 for the shared or dedicated pools, we think the two schemes can be split, following the behaviour of sidelink with data. A UE may support sidelink v2x in mode 1 or mode 2 separately supporting FG 15-2 (mode1) or FG 15-3 (mode 2).  
[bookmark: _Toc146920198]For FG 41-1-4a 
e. [bookmark: _Toc146920199]Split the FG in two, mode for scheme 1 and one for scheme 2 transmission in a shared pool
Regarding power control, sidelink FGs for transmission always included DL path loss based power control for both mode 1 and mode2. In mode2, the UE supporting transmission (FG 15-3) is expected to support open look power control based on the DL path loss if configured by Uu. 
For FG 41-1-4a/b/c 
f. Remove bracket for the power control components
g. Clarify that the power control component are for DL pathloss based power control




	41. NR_pos_enh2
	41-1-4b
	Transmitting SL-PRS scheme 1 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 receiving DCI format [3_x]
[5. Support open loop power control of SL-PRS]
	[15-2, 41-1-3]
	Yes
	FFS
	Transmitting SL-PRS scheme 1 in a dedicated 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





	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
		41. NR_pos_enh2
	41-1-4b
	Transmitting SL-PRS scheme mode 1 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 receiving DCI format [3_x]
[5. Support open loop power control of SL-PRS]
	[15-2, 41-1-3]
	Yes
	FFS
	Transmitting SL-PRS scheme mode 1 in a dedicated 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






	Spreadtrum Communications [4]
	For SL PRS resource allocation, the following agreement had been achieved in previous RAN1 meeting.
	Agreement
For SL-PRS transmission, at least support the following
· SL-PRS transmissions with periodic reservation: SL-PRS transmissions which are being reserved with a similar mechanism as the SL periodic resource reservation for another TB in legacy SL communication 
· FFS: whether/what changes are needed
· SL-PRS transmissions without periodic reservation: SL-PRS transmissions in which the SL-PRS is transmitted at least once without periodic reservation, with a similar mechanism as in legacy SL communication with SL resource without periodic reservation.
· FFS: Maximum number of reservations and transmissions after triggering


Therefore, we think the UE feature of transmitting SL-PRS scheme 1 in a dedicated resource pool should be updated as following.
	41. NR_pos_enh2
	41-1-4b
	Transmitting SL-PRS scheme 1 in a dedicated resource pool
	1. Support SL-PRS patterns in dedicated resource pool
2. UE can transmit SL-PRS and PSCCH within a slot without PSSCH in dedicated resource pool
3. UE can transmit SL-PRS according to the mapping rule between PSCCH and SL-PRS
4. Support periodic reservation and non-periodic reservation for SL-PRS transmission.
5. Support transmitting SCI format 1B
6. Support receiving DCI format [3_x]
7. Support open loop power control of SL-PRS




	Vivo [5]
		41-1-4 b
	Transmitting SL-PRS scheme 1 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 receiving DCI format 3_2
5. Support open loop power control of SL-PRS
	[15-2, 41-1-3
	Yes
	Yes
	
	Per band
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.

	Optional with capability signaling




	Intel Coporation [6]
	· Update FGs 41-1-2 through 41-1-5: Remove current brackets.
· Column “Applicable to the capability signalling exchange between UEs” should be “Yes” for FGs 41-1-1/1a/1b/1c/1d, 41-1-4a/4b/4c,  
	41. NR_pos_enh2
	41-1-4b
	Transmitting SL-PRS scheme 1 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 receiving DCI format [3_x3_2]
[5. Support open loop power control of SL-PRS]
	[15-2, 41-1-3]
	Yes
	FFS Yes
	Transmitting SL-PRS scheme 1 in a dedicated 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






	ZTE [7]
		[bookmark: OLE_LINK36]41-1-4b
	Transmitting SL-PRS scheme 1 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 receiving DCI format [3_x1]
[5. Support downlink pathloss based open loop power control of SL-PRS]
	[15-2, 41-1-3]
	Yes
	YesFFS
	Transmitting SL-PRS scheme 1 in a dedicated resource pool is not supported 
	[Per band]
	n/a
	n/a
	n/a




	Samsung [8]
	According to 38.214 CR [2], the wording of Scheme 1 and Scheme 2 is not used. Instead, the wording of Mode 1 and Mode 2 is used for SL PRS resource allocation as similar with PSSCH. It would be good to use the same wording of the spec description. 
Proposal 2: Change the wording of Scheme 1 and Scheme 2 into Mode 1 and Mode 2, respectively, in FGs 41-1-4a/41-1-4b/41-1-4c/41-1-5.

	Xiaomi [9]
	

	CATT [10]
	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 5: 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


	OPPO [11]
	Transmitting SL-PRS scheme 1 does not rely on the support of 15-2 or 41-1-3, there is no common components between this feature group and 15-2, and an anchor UE in TDOA positioning can support SL PRS transmission but not support SL PRS reception. But 15-4 has to be a prerequisite.
	41. NR_pos_enh2
	41-1-4b
	Transmitting SL-PRS scheme 1 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 receiving DCI format [3_x2]
[5. Support open loop power control of SL-PRS]
	[15-2, 41-1-3]
15-4
	Yes
	FFS
	Transmitting SL-PRS scheme 1 in a dedicated 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






	CMCC [12]
	

	Apple [13]
	· Proposal 5: For FG 41-1-4b and FG 41-1-4c
· Remove brackets from the OLPC sentence i.e. [4. Support open loop power control of SL-PRS]


	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		41. NR_pos_enh2
	41-1-4b
	Transmitting SL-PRS scheme 1 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 receiving DCI format [3_x]
[5. Support open loop power control of SL-PRS]
	[15-2, 41-1-3]None
	Yes
	FFSNo
	Transmitting SL-PRS scheme 1 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]
	Optional with capability signaling






	Ericsson [16]
	Regarding power control, sidelink FGs for transmission always included DL path loss based power control for both mode 1 and mode2. In mode2, the UE supporting transmission (FG 15-3) is expected to support open look power control based on the DL path loss if configured by Uu. 
[bookmark: _Toc146920200]For FG 41-1-4a/b/c 
h. [bookmark: _Toc146920201]Remove bracket for the power control components
i. [bookmark: _Toc146920202]Clarify that the power control component are for DL pathloss based power control




	41. NR_pos_enh2
	41-1-4c
	Transmitting SL-PRS scheme 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 open loop power control of SL-PRS]
	[15-[x], 41-1-3]
	Yes
	FFS
	Transmitting SL-PRS scheme 2 in a dedicated 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





	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
		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 open loop power control of SL-PRS]
5. Supported mode 2 resource allocation types. 
	[15-[x], 41-1-3]
	Yes
	FFS
	Transmitting SL-PRS mode scheme 2 in a dedicated resource pool is not supported 
	[Per band]
	n/a
	n/a
	n/a
	Component 5 candidate values set: 

bitmap {full sensing, random resource selection}

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






	Spreadtrum Communications [4]
	As the UE feature of transmitting SL-PRS scheme 1 in a dedicated resource pool, we think that the UE feature of transmitting SL-PRS scheme 2 in a dedicated resource pool should be updated as following
	41. NR_pos_enh2
	41-1-4c
	Transmitting SL-PRS scheme 2 in a dedicated resource pool
	1. Support SL-PRS patterns in dedicated resource pool
2. UE can transmit SL-PRS and PSCCH within a slot without PSSCH in dedicated resource pool
3. UE can transmit SL-PRS according to the mapping rule between PSCCH and SL-PRS
4. Support periodic reservation and non-periodic reservation for SL-PRS transmission.
5. Support transmitting SCI format 1B
6. Support open loop power control of SL-PRS




	Vivo [5]
		41-1-4 c
	Transmitting SL-PRS scheme 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 open loop power control of SL-PRS
	41-1-3
	Yes
	Yes
	
	Per band
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.

	Optional with capability signaling




	Intel Coporation [6]
	· Update FGs 41-1-2 through 41-1-5: Remove current brackets.
· Column “Applicable to the capability signalling exchange between UEs” should be “Yes” for FGs 41-1-1/1a/1b/1c/1d, 41-1-4a/4b/4c,  
	41. NR_pos_enh2
	41-1-4c
	Transmitting SL-PRS scheme 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 open loop power control of SL-PRS]
	[15-3, 41-1-3]
	Yes
	FFS Yes
	Transmitting SL-PRS scheme 2 in a dedicated 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






	ZTE [7]
		41-1-4c
	Transmitting SL-PRS scheme 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]
5. Support full sensing
	[15-[x], 41-1-3]
	Yes
	YesFFS
	Transmitting SL-PRS scheme 2 in a dedicated resource pool is not supported 
	[Per band]
	n/a
	n/a
	n/a




	Samsung [8]
	According to 38.214 CR [2], the wording of Scheme 1 and Scheme 2 is not used. Instead, the wording of Mode 1 and Mode 2 is used for SL PRS resource allocation as similar with PSSCH. It would be good to use the same wording of the spec description. 
Proposal 2: Change the wording of Scheme 1 and Scheme 2 into Mode 1 and Mode 2, respectively, in FGs 41-1-4a/41-1-4b/41-1-4c/41-1-5.

	Xiaomi [9]
	

	CATT [10]
	For the name of FG 41-1-4c, we prefer a word of “with” can be added before scheme 2.
For the components of FG 41-1-4c, supporting open loop power control for SL PRS and associated PSCCH when scheme 2 in a dedicated resource pool should also be one component of this FG. Therefore, we prefer the following components for FG 41-1-4c:
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 open loop power control of SL-PRS and associated PSCCH in dedicated resource pool
Proposal 6: the following components should be included for FG 41-1-4c:
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 open loop power control of SL-PRS and associated PSCCH in dedicated resource pool

	OPPO [11]
	A UE supports Scheme 2 should support 15-4 for synchronization and 41-1-3 for sensing. 
	41. NR_pos_enh2
	41-1-4c
	Transmitting SL-PRS scheme 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 open loop power control of SL-PRS]
5. UE support scheme 2 sensing-based resource selection in dedicated resource pool.
	[15-4[x], 41-1-3]
	Yes
	FFS
	Transmitting SL-PRS scheme 2 in a dedicated 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






	CMCC [12]
	

	Apple [13]
	· Proposal 5: For FG 41-1-4b and FG 41-1-4c
· Remove brackets from the OLPC sentence i.e. [4. Support open loop power control of SL-PRS]


	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		41. NR_pos_enh2
	41-1-4c
	Transmitting SL-PRS scheme 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 open loop power control of SL-PRS]
	[15-[x], 41-1-3]None
	Yes
	FFSNo
	Transmitting SL-PRS scheme 2 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]
	Optional with capability signaling






	Ericsson [16]
	Regarding power control, sidelink FGs for transmission always included DL path loss based power control for both mode 1 and mode2. In mode2, the UE supporting transmission (FG 15-3) is expected to support open look power control based on the DL path loss if configured by Uu. 
For FG 41-1-4a/b/c 
j. Remove bracket for the power control components
k. Clarify that the power control component are for DL pathloss based power control




	41. NR_pos_enh2
	41-1-5
	SL-PRS congestion control in a dedicated resource pool
	1) UE can report CBR measurement to gNB when operating in Scheme 1 and Scheme 2
[2) UE can adjust its radio parameters based on CBR measurement and CRlimit.]
3) UE can process CBR and CR within the time it indicates
	FFS
	Yes
	No
	SL-PRS congestion control in a dedicated resource pool is not supported
	Per band
	n/a
	n/a
	n/a
	[Component-3 candidate value set
{Congestion process time 1, Congestion process time 2} where
Congestion process time 1: 2, 2, 4, 8 slots for 15, 30, 60, 120 kHz subcarrier spacing.
Congestion process time 2: 2, 4, 8, 16 slots for 15, 30, 60, 120 kHz subcarrier spacing]

Note: component 1 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.



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
		41. NR_pos_enh2
	41-1-5
	SL-PRS congestion control in a dedicated resource pool
	1) UE can report CBR measurement to gNB when operating in Scheme mode 1 and Scheme mode 2
[2) UE can adjust its radio parameters based on CBR measurement and CRlimit.]
3) UE can process CBR and CR within the time it indicates
	FFS
	Yes
	No
	SL-PRS congestion control in a dedicated resource pool is not supported
	Per band
	n/a
	n/a
	n/a
	[Component-3 candidate value set
{Congestion process time 1, Congestion process time 2} where
Congestion process time 1: 2, 2, 4, 8 slots for 15, 30, 60, 120 kHz subcarrier spacing.
Congestion process time 2: 2, 4, 8, 16 slots for 15, 30, 60, 120 kHz subcarrier spacing]

Note: component 1 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.




	Spreadtrum Communications [4]
	

	Vivo [5]
	For the component 2 in 41-1-5, the related agreement has been achieved as the following. In this case, component 2 needs to be agreed.
	Agreement
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. 




· Remove shared resource pool for 41-1-5, and update FG 41-1-5 as the following
	41-1-5
	SL-PRS congestion control in a dedicated resource pool
	1) UE can report CBR measurement for SL- PRS to gNB when operating in Mode 1 and mode 2 
2) UE can adjust SL PRS transmission parameters based on CBR measurement and CR limit.
3) UE can process CBR and CR within the time it indicates
	41-1-4
	Yes
	SL-PRS congestion control in a dedicated resource pool is not supported
	
	Per band
	N/A
	N/A
	N/A
	[Component-3 candidate value set
{Congestion process time 1, Congestion process time 2} where
Congestion process time 1: 2, 2, 4, 8 slots for 15, 30, 60, 120 kHz subcarrier spacing.
Congestion process time 2: 2, 4, 8, 16 slots for 15, 30, 60, 120 kHz subcarrier spacing]

Note: component 1 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




	Intel Coporation [6]
	· Update FGs 41-1-2 through 41-1-5: Remove current brackets.
· Update FG 41-1-5: 
· Qualify CBR and CR as “SL PRS CBR” and “SL PRS CR” respectively.
· Add pre-requisites
· Remove brackets around text in “Notes” column.
	41. NR_pos_enh2
	41-1-5
	SL-PRS congestion control in a dedicated resource pool
	1) UE can report SL PRS CBR measurement to gNB when operating in Scheme 1 and Scheme 2
[2) UE can adjust its radio parameters based on SL PRS CBR measurement and SL PRS CRlimit.]
3) UE can process SL PRS CBR and SL PRS CR within the time it indicates
	FFS
15-5, 41-1-3 and either 41-1-4b or 41-1-4c
	Yes
	No
	SL-PRS congestion control in a dedicated resource pool is not supported
	Per band
	n/a
	n/a
	n/a
	[Component-3 candidate value set
{Congestion process time 1, Congestion process time 2} where
Congestion process time 1: 2, 2, 4, 8 slots for 15, 30, 60, 120 kHz subcarrier spacing.
Congestion process time 2: 2, 4, 8, 16 slots for 15, 30, 60, 120 kHz subcarrier spacing]

Note: component 1 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.




	ZTE [7]
		41-1-5
	SL-PRS congestion control in a dedicated resource pool
	1) UE can report CBR measurement to gNB when operating in Scheme 1 and Scheme 2
[2) UE can adjust its radio parameters based on CBR measurement and CRlimit.]
3) UE can process CBR and CR within the time it indicates
	FFS41-1-3
	Yes
	No
	SL-PRS congestion control in a dedicated resource pool is not supported
	Per band
	n/a
	n/a
	n/a




	Samsung [8]
	According to 38.214 CR [2], the wording of Scheme 1 and Scheme 2 is not used. Instead, the wording of Mode 1 and Mode 2 is used for SL PRS resource allocation as similar with PSSCH. It would be good to use the same wording of the spec description. 
Proposal 2: Change the wording of Scheme 1 and Scheme 2 into Mode 1 and Mode 2, respectively, in FGs 41-1-4a/41-1-4b/41-1-4c/41-1-5.

	Xiaomi [9]
	

	CATT [10]
	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, adjusting 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 adjusted. However, this issue is still on discussion and no conclusion until now as shown in the following agreement in RAN1#114, so we prefer to keep it FFS, and it can be updated if this issue was resolved in RAN1#114bis. 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#114bis.
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.



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#114bis.
3) UE can process CBR and CR within the time it indicates

	OPPO [11]
	At least one of 41-1-4b or 41-1-4c should be a prerequisite of the feature group 41-1-5. 
	41. NR_pos_enh2
	41-1-5
	SL-PRS congestion control [in a dedicated/shared resource pool]
	1) UE can report CBR measurement to gNB when operating in Scheme 1 and Scheme 2
[2) UE can adjust its radio parameters based on CBR measurement and CRlimit.]
3) UE can process CBR and CR within the time it indicates
	FFS
at least one of 41-1-4b and 41-1-4c
	Yes
	No
	SL-PRS congestion control in a dedicated resource pool is not supported
	Per band
	n/a
	n/a
	n/a
	[Component-3 candidate value set
{Congestion process time 1, Congestion process time 2} where
Congestion process time 1: 2, 2, 4, 8 slots for 15, 30, 60, 120 kHz subcarrier spacing.
Congestion process time 2: 2, 4, 8, 16 slots for 15, 30, 60, 120 kHz subcarrier spacing]

Note: component 1 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.




	CMCC [12]
	

	Apple [13]
	· Proposal 6: For FG 41-1-5
· The sentence [2) UE can adjust its radio parameters based on CBR measurement and CRlimit.] can be removed from brackets
· The radio parameters include the following from the agreement in RAN1 #114:
· 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


	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		41. NR_pos_enh2
	41-1-5
	SL-PRS congestion control in a dedicated resource pool]
	1) UE can report SL PRS CBR measurement to gNB when operating in Scheme 1 and Scheme 2
[2) UE can adjust its SL PRS radio parameters based on CBR measurement and CRlimit.]
3) UE can process CBR and CR within the time it indicates
	FFSNone
	Yes
	No
	SL-PRS congestion control in a dedicated resource pool is not supported
	Per band
	n/a
	n/a
	n/a
	[Component-3 candidate value set
{Congestion process time 1, Congestion process time 2} where
Congestion processing time 1: 2, 2, 4, 8 slots for 15, 30, 60, 120 kHz subcarrier spacing.
Congestion processing time 2: 2, 4, 8, 16 slots for 15, 30, 60, 120 kHz subcarrier spacing]

Note: component 1 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.




	Ericsson [16]
	




	41. NR_pos_enh2
	41-1-7
	SL PRS measurement for [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]
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	During RAN1#113, the description of FG 41-1-7 was provisionally drafted to include reference to SL single-sided and SL double-sided RTT-type measurements; however, separate descriptions are not need for RTT-type measurements as the important aspect of this FG is the capability to measure UE RX-TX time difference.
Proposal 1.1:	For FG 41-1-7, create separate FGs for SL-TDOA DL type, SL-TDOA UL type, and RTT-type solution. 
Proposal 1.2:	For FG 41-1-7 remove reference to separate descriptions for SL single-sided and SL double-sided.
	41. NR_pos_enh2
	41-1-7a
	SL PRS measurement for [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]
	
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-1-7b
	SL PRS measurement for SL-TDOA UL type 
	
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-1-7c
	SL PRS measurement for SL-AOA]
	
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-1-7d
	SL PRS measurement for RTT-type 
	
	
	
	
	
	
	
	
	
	
	




	Huawei/HiSilicon [3]
		41. NR_pos_enh2
	41-1-7
	SL PRS measurement for [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]SL-RSTD
	1. Support SL RSTD measurement based on SL-PRS
2. Support SL RSTD measurement reporting
	
	No
	No
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
	

	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
	
	No
	No
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
	

	41. NR_pos_enh2
	41-1-7c
	SL PRS measurement for UE Rx – Tx time difference
	1. Support UE Rx – Tx time difference measurement based on SL PRS
2. Support UE Rx – Tx time difference measurement reporting
	
	No
	No
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
	

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

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

	41. NR_pos_enh2
	41-1-7f
	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}.
	
	No
	No
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
	




	Spreadtrum Communications [4]
	

	Vivo [5]
	For 41-1-7, we prefer to put the detailed measurements as the components rather than separate them as different rows.
	41-1-7
	SL PRS measurement for [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) The support of SL PRS measurement type: a bit map for the following measurement 
a) Rx-Tx timing difference 
b) RSTD measurement 
c) RTOA measurement 
d) AoA measurement
e) RSRP measurement
f) RSRPP measurement 
2) Max number of SL-PRS measurements per pair of UE 
	41-1-1
	No
	
	
	Per band
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.

	Optional with capability signaling




	Intel Coporation [6]
	· FG 41-1-7: Split into separate FGs for measurement reporting for:
· FG 41-1-7: SL PRS measurement report for SL-RSTD (“SL-TDOA DL type")
· FG 41-1-7a: SL PRS measurement report for SL-TDOA (“SL-TDOA UL type")
· FG 41-1-7b: SL PRS measurement report for SL-AOA
· FG 41-1-7c: UE Rx-Tx measurement report for SL Multi-RTT: Single- vs. double-sided RTT can be captured as candidate for a component.
· Add details for the other columns.
	41. NR_pos_enh2
	41-1-7
	SL PRS measurement for [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) SL-RSTD measurements per pair of UEs (target and reference UE). Values = TBD
2) Support SL PRS-RSRP measurements. Values = {0, 1}
3) Support SL PRS-RSRPP reporting for first path. Values = {0, 1}

4) Reference UE information

5) RSRP, RSRPP measurement Time stamp

6) SL PRS resource ID used for the measurement
	41-1-2 or 41-1-3
	No
	Yes
	
	Per band
	N.A.
	N.A.
	N.A.
	Need for location server or server UE to know if the feature is supported.

	Optional with capability signaling.

	41. NR_pos_enh2
	41-1-7a
	SL PRS measurement report for SL-RTOA (aka SL-TDOA UL type)
	1) SL-RTOA measurements per UE. Values = TBD
2) Support SL PRS-RSRP measurements. Values = {0, 1}
3) Support RSRPP reporting for first path. Values = {0, 1}

4) RSRP, RSRPP measurement Time stamp

5) SL PRS resource ID used for the measurement
	41-1-2 or 41-1-3
	No
	Yes
	
	Per band
	N.A.
	N.A.
	N.A.
	Need for location server or server UE to know if the feature is supported.

	Optional with capability signaling.

	41. NR_pos_enh2
	41-1-7b
	SL PRS measurement report for SL-AOA
	1) SL-AOA measurements per UE. Values1 = TBD (e.g., # of measurements). Values2 = {Azimuth, Zenith, Azimuth and Zenith}; Values3 = {GCS, LCS}; 
2) Support SL PRS-RSRP measurements. Values = {0, 1}
3) Support RSRPP reporting for first path. Values = {0, 1}

4) RSRP, RSRPP measurement Time stamp

5) SL PRS resource ID used for the measurement
	41-1-2 or 41-1-3
	No
	Yes
	
	Per band
	N.A.
	N.A.
	N.A.
	Need for location server or server UE to know if the feature is supported.

	Optional with capability signaling.

	41. NR_pos_enh2
	41-1-7c
	UE Rx-Tx measurement report for SL RTT
	1) Max number of UE Rx–Tx time difference measurements corresponding to a single SL PRS Tx resource with each measurement corresponding to a single SL PRS Rx resource.
Value for component 1: [{1,2,3,4}]

2) Support RSRP measurements. Values = {0, 1}

3) Support RSRPP reporting for first path. Values = {0, 1}

4) RSRP, RSRPP measurement Time stamp

5) SL PRS resource ID used for the measurement
	41-1-2 and (41-1-4 or 41-1-6) 
or 
41-1-3 and
(41-1-5 or 41-1-7)
	No
	Yes
	
	Per band
	N.A.
	N.A.
	N.A.
	Need for location server or server UE to know if the feature is supported.

	Optional with capability signaling.




	ZTE [7]
		41-1-7
	SL PRS measurement for [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) UE support one or more of {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}
	
	
	
	
	
	
	
	




	Samsung [8]
	FG41-1-7 needs to be separated for sidelink positioning methods. For RTT type measurement, we decided to introduce two different measurements. One is based on the definition of gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu. Another is based on actual SL-PRS transmission time. Therefore, UE should indicate whether the actual SL-PRS transmission time is supported or not.
Proposal 1: separate SL-PRS measurements for sidelink positioning methods. RTT-type measurement should include two types as follow (changes in red):  
	41. NR_pos_enh2
	41-1-7
	SL PRS measurement for SL-TDOA DL type
	
	
	
	
	
	
	Need for location server to know if the feature is supported.
	

	41. NR_pos_enh2
	41-1-7a
	SL PRS measurement for SL-TDOA UL type
	
	
	
	
	
	
	Need for location server to know if the feature is supported.
	

	41. NR_pos_enh2
	41-1-7b
	SL PRS measurement for SL-AOA 
	
	
	
	
	
	
	Need for location server to know if the feature is supported.
	

	41. NR_pos_enh2
	41-1-7c
	SL PRS measurement for RTT-type solutions
	Support actual SL-PRS transmission time
	
	
	
	
	
	Need for location server to know if the feature is supported.
	




	Xiaomi [9]
	

	CATT [10]
	

	OPPO [11]
	

	CMCC [12]
	

	Apple [13]
	· Proposal 7:
· For FG 41-1-7 “SL PRS measurement for [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]”, separate rows should be defined for 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
· Alternatively, the specific measurement type can be placed in the component and should mirror FG 41-1-1.


	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		41. NR_pos_enh2
	41-1-7a
	SL PRS RSTD measurement for [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 measuring and reporting SL PRS RSTD measurement per pair of UEs
	None
	No
	No
	UE does not support RSTD measurement for DL-type TDoA 
	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
	41-1-7b
	SL-TDOA UL type 
	
	None
	No
	No
	UE does not support UL-type SL TDoA
	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
	41-1-7c
	SL PRS measurement of azimuth of arrival for SL-AOA
	1. Support measuring and reporting SL UE azimuth of arrival on a received SL-PRS
	None
	No
	No
	UE does not support measuring azimuth of arrival
	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
	41-1-7d
	SL PRS measurement of zenith of arrival for SL-AOA
	1. Support measuring and reporting SL UE zenith of arrival on a received SL-PRS
	None
	No
	No
	UE does not support measure zenith of arrival
	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
	41-1-7e
	SL PRS Rx-Tx measurement for RTT-type solutions using SL single sided
	1. Support measuring and reporting SL UE Rx-Tx measurements for a UE
	None
	No
	No
	UE does not support Rx-Tx measurement
	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 Rx-Tx measurement for RTT-type solutions using double-sided
	1. Support measuring and reporting multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and different SL PRS receptions (resp. transmissions) for the same pair of UE(s).
	None
	No
	No
	UE does not support Rx-Tx measurement
	Per band
	n/a
	n/a
	n/a
	Need for location server / UE to know if the feature is supported

	Optional with capability signaling




	Ericsson [16]
	




	41. NR_pos_enh2
	41-1-8
	Support of random selection [in a dedicated resource pool]
	FFS: merge with 41-1-4
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
		41. NR_pos_enh2
	41-1-8
	Support of random selection [in a dedicated resource pool]
	FFS: merge with 41-1-4
	
	
	
	
	
	
	
	
	
	




	Spreadtrum Communications [4]
	

	Vivo [5]
	

	Intel Coporation [6]
	· Update FG 41-1-8: Remove brackets around “in a dedicated resource pool”.
	41. NR_pos_enh2
	41-1-8
	Support of random selection [in a dedicated resource pool]
	FFS: merge with 41-1-4
	
	
	
	
	
	
	
	
	
	




	ZTE [7]
		41-1-8
	[bookmark: OLE_LINK6]Support of random selection [in a dedicated resource pool]
	FFS: merge with 41-1-4Support of random selection in a dedicated resource pool
	41-1-4c
	Yes
	No
	
	
	
	
	




	Samsung [8]
	

	Xiaomi [9]
	

	CATT [10]
	

	OPPO [11]
	

	CMCC [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		41. NR_pos_enh2
	41-1-8
	Support of random selection for SL PRS transmission [in a dedicated resource pool]
	FFS: merge with 41-1-4
1. UE can transmit SL-PRS and associated PSCCH using random selection
2. Support DL pathloss based open loop power control when configured by NR Uu
	None
	Yes
	No
	UE cannot transmit SL-PRS using random selection
	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




	Ericsson [16]
	Regarding random resource selection, we support establishing random resource selection for dedicated pools with separate FGs for scheme 1 and scheme2.  For shared resource pool, the existing sensing capabilities for sidelink for communication should be enough. 
[bookmark: _Toc146920203]Support introducing FG 41-1-8(a/b) for scheme 1 and scheme 2 support of random selection, and FG 41-1-9(a/b) for partial sensing




	41. NR_pos_enh2
	41-1-10
	Support of [full\partial] sensing [in a dedicated resource pool]
	FFS: merge with 41-1-4
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
		41. NR_pos_enh2
	41-1-10
	Support of [full\partial] sensing [in a dedicated resource pool]
	FFS: merge with 41-1-4
	
	
	
	
	
	
	
	
	
	




	Spreadtrum Communications [4]
	

	Vivo [5]
	

	Intel Coporation [6]
	· Update FG 41-1-10: Keep separate FG (i.e., don’t merge with FG 41-1-4c) but keep “full sensing” only.
	41. NR_pos_enh2
	41-1-10
	Support of [full\partial] sensing [in a dedicated resource pool]
	FFS: merge with 41-1-4
	41-1-4c
	
	
	
	
	
	
	
	
	




	ZTE [7]
		41-1-10
	Support of [full\partial] sensing [in a dedicated resource pool]
	FFS: merge with 41-1-4
	
	
	
	
	
	
	
	




	Samsung [8]
	

	Xiaomi [9]
	For sensing based resource allocation, it has been agreed that Rel-16 resource (re)selection procedure is the starting point, which preclude partial sensing from Rel-18 scheme 2. Therefore, partial sensing in FG 41-1-10 shall be removed. Similar as that of SL communication, full sensing based resource selection component shall be merged with FGs of scheme 2 in shared resource pool (FG 41-1-4d) and dedicated resource pool (41-1-4c). 

Proposal 2-4: FG 41-1-10 shall be merged with scheme 2 FGs in shared and dedicated resource pool.

	CATT [10]
	

	OPPO [11]
	

	CMCC [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		41. NR_pos_enh2
	41-1-10
	Support of [full\partial] sensing [in a dedicated shared resource pool] for SL PRS transmission
	FFS: merge with 41-1-4
1. UE can transmit SL-PRS and associated PSCCH/PSSCH using partial sensing
2. Support DL pathloss based open loop power control when configured by NR Uu
	None
	Yes
	No
	UE cannot transmit SL-PRS using partial sensing
	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

	41. NR_pos_enh2
	41-1-10
	Support of full sensing for SL PRS transmission
	1. UE can transmit SL-PRS and associated PSCCH/PSSCH using full sensing
2. Support DL pathloss based open loop power control when configured by NR Uu
	None
	Yes
	No
	UE cannot transmit SL-PRS using full sensing
	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




	Ericsson [16]
	




	41. NR_pos_enh2
	41-1-11
	TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot in dedicated resource pool
	Support of TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot in dedicated resource pool 
	FFS
	No
	FFS
	TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot is not supported in dedicated resource pool
	[Per band]
	n/a
	n/a
	n/a
	[Need for location server to know if the feature is supported]
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	During RAN1#113, for FG 41-1-11 and 41-1-12, the description of these FGs provisionally reference support of PRS multiplexing for both transmission and reception; however, description of transmission multiplexing is not need as a transmitting UE does not need to be aware of the transmissions of other UEs.
Proposal 1.3:	For FG 41-1-11 remove transmission.
	41. NR_pos_enh2
	41-1-11
	TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot in dedicated resource pool
	Support of TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot in dedicated resource pool 
	FFS
	No
	FFS
	TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot is not supported in dedicated resource pool
	[Per band]
	n/a
	n/a
	n/a
	[Need for location server to know if the feature is supported]
	Optional with capability signaling




	Huawei/HiSilicon [3]
	There was FFS on transmission/reception in FGs 41-1-11. In general, we do not think either of them should be captured in this way.
· For transmission of SL-PRS via TDM, the Tx UE behavior should not be dependent on any other UE’s transmission. 
· For sensing of SL-PRS that is potentially TDM/comb-MUX, what is required for the Tx UE to do is resource level sensing and resource selection, and there should not be any additional effort to support it if UE already supports resource selection sensing and resource selection.
· For reception of SL-PRS via TDM/comb-MUX, it should be interpreted as how many PRS resources a UE can process within a slot, instead of whether supports a SL-PRS pattern that can be TDMed or comb-MUX with other SL-PRS in a slot.
Proposal 4: Do not introduce a feature for transmission of SL-PRS that can be TDMed with other UEs.
	41. NR_pos_enh2
	41-1-11
	TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot in dedicated resource pool
	Support of TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot in dedicated resource pool 
	FFS
	No
	FFS
	TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot is not supported in dedicated resource pool
	[Per band]
	n/a
	n/a
	n/a
	[Need for location server to know if the feature is supported]
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	Vivo [5]
	Technically, both transmission and reception are needed for UE. For SL PRS sensing, the transmission can be supported after reception is supported. But if discussing the description of UE feature, removing “transmission/reception” together and putting 41-1-2/3/4c as prerequisite feature are enough to illustrate that the UE supports multiplexing transmission and reception.
In addition, regarding informing gNB of the capability or not, we think the gNB needs to know the UE feature for scheme 1 SL PRS transmission. Therefore, the blue highlighted “No” may need to be changed as “Yes”.
Lastly, the maximum number of TDM groups can be another component.
	Agreement
For a dedicated resource pool, the maximum number of TDM groups for TDM-based multiplexing of SL PRS within a slot is 4.
· Maximum number 4 only applies to the case of comb-2



· Update FG 41-1-11 as the following
· Remove transmission and reception with highlighted 
· Add a component 2 about the maximum number of TDM groups
· Add 41-1-2/3/4c as prerequisite feature to illustrate that multiplexing is supported for a UE
· Change the blue highlighted “No” to yes
	41-1-11
	[bookmark: _Hlk146725825]TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot in dedicated resource pool
	1. Support of TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot in dedicated resource pool 
2. The maximum number of TDM groups for TDM-based multiplexing of SL-PRS
	41-1-2, 41-1-3, 41-1-4
	No Yes
	Yes
	TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot is not supported in dedicated resource pool
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported

Component 2 candidate value :{1,2,3,4}

	Optional with capability signaling




	Intel Coporation [6]
	· Update FG 41-1-11: Remove “transmission/”; sufficient to capture the feature for reception only for TDM-ed SL PRS resources within a slot.
	41. NR_pos_enh2
	41-1-11
	TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot in dedicated resource pool
	Support of TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot in dedicated resource pool 
	FFS
41-1-3
	No
	FFS Yes
	TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot is not supported in dedicated resource pool
	[Per band]
	n/a
	n/a
	n/a
	[Need for location server to know if the feature is supported]
	Optional with capability signaling




	ZTE [7]
	Proposal 4: For FG 41-1-11, it should be only for SL-PRS reception since there is no UE behavior difference between single SL-PRS transmission and TDMed SL-PRS transmission.
	[bookmark: OLE_LINK38]41-1-11
	TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot in dedicated resource pool
	Support of TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot in dedicated resource pool 
	41-1-3FFS
	No
	FFSNo
	TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot is not supported in dedicated resource pool
	[Per band]
	n/a
	n/a
	n/a




	Samsung [8]
	

	Xiaomi [9]
	

	CATT [10]
	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 8: 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.

	OPPO [11]
	UE can only transmit one SL PRS in a slot, TDMed multiplexing from UEs does not impact SL PRS transmission of an individual UE. This should be a basic feature to avoid resource fragmentation.
	41. NR_pos_enh2
	41-1-11
	TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot in dedicated resource pool
	Support of TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot in dedicated resource pool 
	FFS
	No
	FFS
	TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot is not supported in dedicated resource pool
	[Per band]
	n/a
	n/a
	n/a
	[Need for location server to know if the feature is supported]
	Optional with capability signaling.

This is the basic FG for NR sidelink positioning




	CMCC [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		41. NR_pos_enh2
	41-1-11
	TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot in dedicated resource pool
	1. Support of TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot in dedicated resource pool 
	FFSNone
	No
	FFSNo
	TDM-based multiplexing of SL-PRS [transmission/reception] from different UEs in the same slot is not supported in dedicated resource pool
	[Per band]Per FS
	n/a
	n/a
	n/a
	[Need for location server/server UE to know if the feature is supported]
	Optional with capability signaling




	Ericsson [16]
	




	41. NR_pos_enh2
	41-1-12
	Comb-based multiplexing for SL-PRS reception from different UEs in the same slot in dedicated resource pool
	Support of comb-based multiplexing for SL-PRS reception from different UEs in the same slot in dedicated resource pool
	FFS
	No
	FFS
	Comb-based multiplexing for SL-PRS reception from different UEs in the same slot is not supported in dedicated resource pool
	[Per band]
	n/a
	n/a
	n/a
	[Need for location server to know if the feature is supported]
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
		41. NR_pos_enh2
	41-1-12
	Comb-based multiplexing for SL-PRS reception from different UEs in the same slot in dedicated resource pool
	Support of comb-based multiplexing for SL-PRS reception from different UEs in the same slot in dedicated resource pool
	FFS
	No
	FFS
	Comb-based multiplexing for SL-PRS reception from different UEs in the same slot is not supported in dedicated resource pool
	[Per band]
	n/a
	n/a
	n/a
	[Need for location server to know if the feature is supported]
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	Vivo [5]
		41-1-12
	Comb-based multiplexing for SL-PRS reception from different UEs in the same slot
	Support of comb-based multiplexing for SL-PRS reception from different UEs in the same slot in dedicated resource pool
	41-1-4a,
41-1-4b,
41-1-4c
	No
	Yes
	Comb-based multiplexing for SL-PRS reception from different UEs in the same slot is not supported in dedicated resource pool
	Comb-based multiplexing for SL-PRS reception from different UEs in the same slot is not supported in dedicated resource pool
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported




	Intel Coporation [6]
	· Update FG 41-1-12: 
· Add pre-requisite, remove brackets, column “Applicable to the capability signalling exchange between UEs” should be “Yes”.
	41. NR_pos_enh2
	41-1-12
	Comb-based multiplexing for SL-PRS reception from different UEs in the same slot in dedicated resource pool
	Support of comb-based multiplexing for SL-PRS reception from different UEs in the same slot in dedicated resource pool
	FFS
41-1-3
	No
	FFS Yes
	Comb-based multiplexing for SL-PRS reception from different UEs in the same slot is not supported in dedicated resource pool
	[Per band]
	n/a
	n/a
	n/a
	[Need for location server to know if the feature is supported]
	Optional with capability signaling




	ZTE [7]
		41-1-12
	Comb-based multiplexing for SL-PRS reception from different UEs in the same slot in dedicated resource pool
	Support of comb-based multiplexing for SL-PRS reception from different UEs in the same slot in dedicated resource pool
	41-1-3FFS
	No
	NoFFS
	Comb-based multiplexing for SL-PRS reception from different UEs in the same slot is not supported in dedicated resource pool
	[Per band]
	n/a
	n/a
	n/a




	Samsung [8]
	

	Xiaomi [9]
	

	CATT [10]
	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 9: 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.

	OPPO [11]
	Similarly, comb-based multiplexing for SL PRS should also be a basic FG.
	41. NR_pos_enh2
	41-1-12
	Comb-based multiplexing for SL-PRS [transmission/reception] from different UEs in the same slot in dedicated resource pool
	Support of comb-based multiplexing for SL-PRS reception from different UEs in the same slot in dedicated resource pool
	FFS
	No
	FFS
	Comb-based multiplexing for SL-PRS reception from different UEs in the same slot is not supported in dedicated resource pool
	[Per band]
	n/a
	n/a
	n/a
	[Need for location server to know if the feature is supported]
	Optional with capability signaling.

This is the basic FG for NR sidelink positioning




	CMCC [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		41. NR_pos_enh2
	41-1-12
	Comb-based multiplexing for SL-PRS reception from different UEs in the same slot in dedicated resource pool
	1. Support of comb-based multiplexing for SL-PRS reception from different UEs in the same slot in dedicated resource pool
	FFSNone
	No
	FFSNo
	Comb-based multiplexing for SL-PRS reception from different UEs in the same slot is not supported in dedicated resource pool
	[Per band]Per FS
	n/a
	n/a
	n/a
	[Need for location server to know if the feature is supported]
	Optional with capability signaling




	Ericsson [16]
	




	41. NR_pos_enh2
	41-1-13
	Reporting the additional paths for SL positioning
	1. Maximum number of additional detected path timing reporting for K additional paths for SL positioning
2. Support of RSRPP reporting for additional paths
	FFS
	No
	FFS
	Reporting the additional paths for SL positioning is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {[1, 2,] 4, 6, 8}

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



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
		41. NR_pos_enh2
	41-1-13
	Reporting the additional paths for SL positioning
	1. Maximum number of additional detected path timing reporting for K additional paths for SL positioning
2. Support of RSRPP reporting for additional paths
	FFS
	No
	FFS
	Reporting the additional paths for SL positioning is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {[1, 2,] 4, 6, 8}

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




	Spreadtrum Communications [4]
	

	Vivo [5]
	[bookmark: _Hlk146730223]For 41-1-13, in addition to additional path, we are okay to add {1,2} as component 1 candidate value, and mark other changes with red.
	[bookmark: _Hlk141891595]41-1-13
	Reporting the additional paths for SL positioning
	1. Maximum number of additional detected path timing reporting for K additional paths for SL positioning
2. Support of RSRPP reporting for additional paths
	41-1-7
	No
	Yes
	Reporting the additional paths for SL positioning is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {1, 2, 4, 6, 8}

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




	Intel Coporation [6]
	· Update FG 41-1-13: 
· Add pre-requisite, remove brackets, column “Applicable to the capability signalling exchange between UEs” should be “Yes”.
	41. NR_pos_enh2
	41-1-13
	Reporting the additional paths for SL positioning
	1. Maximum number of additional detected path timing reporting for K additional paths for SL positioning
2. Support of RSRPP reporting for additional paths
	FFS
At least one of: 41-1-7, 41-1-7a, 41-1-7b, 41-1-7c
	No
	FFS Yes
	Reporting the additional paths for SL positioning is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {[1, 2,] 4, 6, 8}

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




	ZTE [7]
		41-1-13
	Reporting the additional paths for SL positioning
	1. Maximum number of additional detected path timing reporting for K additional paths for SL positioning
2. Support of RSRPP reporting for additional paths
	[bookmark: OLE_LINK22]41-1-1FFS
	No
	YesFFS
	Reporting the additional paths for SL positioning is not supported
	Per band
	n/a
	n/a
	n/a




	Samsung [8]
	

	Xiaomi [9]
	

	CATT [10]
	

	OPPO [11]
	

	CMCC [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		41. NR_pos_enh2
	41-1-13
	Reporting the additional paths for SL RTT positioning
	1. Maximum number of additional detected path timing reporting for K additional paths for SL RTT positioning
2. Support of RSRPP reporting for additional paths
	FFSNone
	No
	FFSNo
	Reporting the additional paths for SL positioning is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {[1, 2,] 4, 6, 8}

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

	41. NR_pos_enh2
	41-1-13b
	Reporting additional paths for SL TDoA positioning
	1. Support of reporting additional detected path timing reporting for K additional paths for SL TDoA positoining
2. Support of RSRPP reporting for additional paths
	None
	No
	No
	UE does not support reporting additional paths for SL positioning
	Per band
	n/a
	n/a
	n/a
	Need for location server / server UE to know if the feature is supported

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

	Optional with capability signaling




	Ericsson [16]
	




	41. NR_pos_enh2
	41-1-14
	LoS/NLoS indicator for SL positioning [per measurement]
	Support of LoS/NLoS indicator for SL positioning [per measurement]
	FFS
	No
	FFS
	LoS/NLoS indicator for SL positioning [per measurement] is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {hard value, hard+soft value}

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



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	For FG 41-1-14, it should be confirmed that LoS/NLoS indicator for SL positioning is per measurement and the location server needs to be informed of this capability.
Proposal 1.4:	For FG 41-1-14, confirm that LoS/NLoS indicator for SL positioning is per measurement and that there is a need for location server to know if the feature is supported.
	41. NR_pos_enh2
	41-1-14
	LoS/NLoS indicator for SL positioning [per measurement]
	Support of LoS/NLoS indicator for SL positioning [per measurement]
	FFS
	No
	FFS
	LoS/NLoS indicator for SL positioning [per measurement] is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {hard value, hard+soft value}

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




	Huawei/HiSilicon [3]
		41. NR_pos_enh2
	41-1-14
	LoS/NLoS indicator for SL positioning [per measurement]
	Support of LoS/NLoS indicator for SL positioning [per measurement]
	FFS
	No
	FFS
	LoS/NLoS indicator for SL positioning [per measurement] is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {hard value, hard+soft value}

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




	Spreadtrum Communications [4]
	

	Vivo [5]
		41-1-14
	[bookmark: _Hlk141892258]LoS/NLoS indicator for SL positioning [per measurement]
	Support of LoS/NLoS indicator for SL positioning [per measurement]
	41-1-7
	No
	Yes
	LoS/NLoS indicator for SL positioning [per measurement] is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {hard value, hard+soft value}

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




	Intel Coporation [6]
	· Update FG 41-1-14: 
· Add pre-requisite, remove brackets, column “Applicable to the capability signalling exchange between UEs” should be “Yes”.
· Remove brackets around “per measurement”
	41. NR_pos_enh2
	41-1-14
	LoS/NLoS indicator for SL positioning [per measurement]
	Support of LoS/NLoS indicator for SL positioning [per measurement]
	FFS
At least one of: 41-1-7, 41-1-7a, 41-1-7b, 41-1-7c
	No
	FFS Yes
	LoS/NLoS indicator for SL positioning [per measurement] is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {hard value, hard+soft value}

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




	ZTE [7]
		41-1-14
	LoS/NLoS indicator for SL positioning [per measurement]
	Support of LoS/NLoS indicator for SL positioning [per measurement]
	41-1-1FFS
	No
	YesFFS
	LoS/NLoS indicator for SL positioning [per measurement] is not supported
	Per band
	n/a
	n/a
	n/a




	Samsung [8]
	

	Xiaomi [9]
	

	CATT [10]
	

	OPPO [11]
	

	CMCC [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		41. NR_pos_enh2
	41-1-14
	LoS/NLoS indicator for SL positioning [per measurement]
	Support of LoS/NLoS indicator for SL positioning [per measurement]
	FFSNone
	No
	FFSNo
	LoS/NLoS indicator for SL positioning [per measurement] is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {hard value, hard+soft value}

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




	Ericsson [16]
	




	41. NR_pos_enh2
	41-1-17
	Open loop SL pathloss based power control and SL RSRP report [for dedicated resource pool]
	FFS: merge with 41-1-4 for SL PC and 41-1-3 for RSRP report
Support of open loop SL pathloss based power control and SL RSRP report [for dedicated resource pool] for unicast transmissions
	FFS
	Yes
	FFS
	Open loop SL power control and SL RSRP report [for dedicated resource pool] is not supported for unicast transmissions 

FFS: whether/how to address UEs that only support SL PRS reception but not sidelink RSRP reporting
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
		41. NR_pos_enh2
	41-1-17
	Open loop SL pathloss based power control and SL RSRP report [for dedicated resource pool]
	FFS: merge with 41-1-4 for SL PC and 41-1-3 for RSRP report
Support of open loop SL pathloss based power control and SL RSRP report [for dedicated resource pool] for unicast transmissions
	FFS
	Yes
	FFS
	Open loop SL power control and SL RSRP report [for dedicated resource pool] is not supported for unicast transmissions 

FFS: whether/how to address UEs that only support SL PRS reception but not sidelink RSRP reporting
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	Vivo [5]
		41-1-17
	[bookmark: _Hlk141892493]Open loop SL power control and SL RSRP report for dedicated resource pool
	Support of open loop SL pathloss based power control and SL RSRP report for dedicated resource pool for unicast transmissions
	41-1-7
	Yes
	Yes
	Open loop SL power control and SL RSRP report for dedicated resource pool is not supported
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling




	Intel Coporation [6]
	· Update FG 41-1-17: 
· Address the FFS: “FFS: whether/how to address UEs that only support SL PRS reception but not sidelink RSRP reporting” by adding the following note: “A UE that indicates support of SL PRS reception in dedicated resource pool via FG 41-1-3 should set this capability to true.”
· Remove brackets around “for dedicated resource pool”
· Add pre-requisite, remove brackets, column “Applicable to the capability signalling exchange between UEs” should be “Yes”.
	41. NR_pos_enh2
	41-1-17
	Open loop SL pathloss based power control and SL RSRP report [for dedicated resource pool]
	FFS: merge with 41-1-4 for SL PC and 41-1-3 for RSRP report
Support of open loop SL pathloss based power control and SL RSRP report [for dedicated resource pool] for unicast transmissions
	FFS
41-1-3
	Yes
	FFS Yes
	Open loop SL power control and SL RSRP report [for dedicated resource pool] is not supported for unicast transmissions 

FFS: whether/how to address UEs that only support SL PRS reception but not sidelink RSRP reporting
	Per band
	n/a
	n/a
	n/a
	A UE that indicates support of SL PRS reception in dedicated resource pool via FG 41-1-3 should set this capability to true.
	Optional with capability signaling




	ZTE [7]
		41-1-17
	Open loop SL pathloss based power control and SL RSRP report [for dedicated resource pool] 
	FFS: merge with 41-1-4 for SL PC and 41-1-3 for RSRP report
Support of open loop SL pathloss based power control and SL RSRP report [for dedicated resource pool] for unicast transmissions
	41-1-4bFFS
	Yes
	YesFFS
	Open loop SL power control and SL RSRP report [for dedicated resource pool] is not supported for unicast transmissions 

FFS: whether/how to address UEs that only support SL PRS reception but not sidelink RSRP reporting
	Per band
	n/a
	n/a
	n/a




	Samsung [8]
	

	Xiaomi [9]
	

	CATT [10]
	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 10: 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 11: 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.

	OPPO [11]
	Regarding the FFS in FG 41-1-17, as a UE needs to support SL communication to set up unicast link, for such a UE it should be able to support RSRP report.
	41. NR_pos_enh2
	41-1-17
	Open loop SL pathloss based power control and SL RSRP report [in for dedicated resource pool]
	FFS: merge with 41-1-4 for SL PC and 41-1-3 for RSRP report
Support of open loop SL pathloss based power control and SL RSRP report [for dedicated resource pool] for unicast transmissions
	FFS
15-1 and at least one of 15-2 or 15-3
	Yes
	FFS
	Open loop SL power control and SL RSRP report [for dedicated resource pool] is not supported for unicast transmissions 

FFS: whether/how to address UEs that only support SL PRS reception but not sidelink RSRP reporting
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	CMCC [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		41. NR_pos_enh2
	41-1-17
	Open loop SL pathloss based power control and SL RSRP report [for dedicated resource pool]
	Support of open loop SL pathloss based power control and SL RSRP report [for dedicated resource pool] for unicast transmissions
	FFSNone
	Yes
	FFSYes
	Open loop SL power control and SL RSRP report [for dedicated resource pool] is not supported for unicast transmissions 

FFS: whether/how to address UEs that only support SL PRS reception but not sidelink RSRP reporting
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	Ericsson [16]
	




	41. NR_pos_enh2
	41-1-19
	ARP location provision for sidelink as assistance data
	Support of ARP location provision for sidelink as assistance data
	FFS
	No
	FFS
	UE cannot provide ARP location for sidelink as assistance data
	FFS
	FFS
	FFS
	FFS
	[Need for location server to know if the feature is supported]
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	Similarly for FG 41-1-19 and FG 41-1-19a, it should be confirmed that the location server needs to be informed of this capability.
Proposal 1.5:	For FG 41-1-19 and FG 41-1-19a, confirm that LoS/NLoS indicator for SL positioning is per measurement and that there is a need for location server to know if the feature is supported.
	41. NR_pos_enh2
	41-1-19
	ARP location provision for sidelink as assistance data
	Support of ARP location provision for sidelink as assistance data
	FFS
	No
	FFS
	UE cannot provide ARP location for sidelink as assistance data
	FFS
	FFS
	FFS
	FFS
	[Need for location server to know if the feature is supported]
	Optional with capability signaling




	Huawei/HiSilicon [3]
		41. NR_pos_enh2
	41-1-19
	ARP location provision for sidelink as assistance data
	Support of ARP location provision for sidelink as assistance data
	FFS
	No
	FFS
	UE cannot provide ARP location for sidelink as assistance data
	FFSPer UE
	FFS
	FFS
	FFS
	[Need for location server to know if the feature is supported]
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	Vivo [5]
		41-1-19
	ARP location provision for sidelink as assistance data
	The support of providing ARP location support for sidelink  
	41-1-1
	No
	Yes
	UE cannot provide ARP location for sidelink as assistance data
	Per UE
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.

	Optional with capability signaling




	Intel Coporation [6]
	· Update FGs 41-1-19 and 41-1-19a: 
· Remove brackets
· Add details
	41. NR_pos_enh2
	41-1-19
	ARP location provision for sidelink as assistance data
	Support of ARP location provision for sidelink as assistance data
	FFS
At least one of: 41-1-2 and 41-1-3
	No
	FFS Yes
	UE cannot provide ARP location for sidelink as assistance data
	FFS 
Per band
	FFS 
N.A.
	FFS 
N.A.
	FFS 
N.A.
	[Need for location server to know if the feature is supported]
	Optional with capability signaling




	ZTE [7]
		41-1-19
	ARP location provision for sidelink as assistance data
	Support of ARP location provision for sidelink as assistance data
	NoFFS
	No
	YesFFS
	UE cannot provide ARP location for sidelink as assistance data
	Per bandFFS
	[bookmark: OLE_LINK37]n/aFFS
	n/aFFS
	n/aFFS




	Samsung [8]
	

	Xiaomi [9]
	

	CATT [10]
	

	OPPO [11]
	

	CMCC [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		41. NR_pos_enh2
	41-1-19
	ARP location provision for sidelink as assistance data
	
	FFSNone
	No
	FFSNo
	UE cannot provide ARP location for sidelink as assistance data
	FFSPer band
	FFSn/a
	FFSn/a
	FFSn/a
	[Need for location server/server UE to know if the feature is supported]
	Optional with capability signaling




	Ericsson [16]
	




	41. NR_pos_enh2
	41-1-19a
	Report of Rx ARP-ID with SL positioning measurements
	Support providing Rx ARP-ID with SL positioning measurements
	
	No
	FFS
	UE cannot report Rx ARP-ID with SL positioning measurements
	FFS
	FFS
	FFS
	FFS
	[Need for location server to know if the feature is supported]
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	Similarly for FG 41-1-19 and FG 41-1-19a, it should be confirmed that the location server needs to be informed of this capability.
Proposal 1.5:	For FG 41-1-19 and FG 41-1-19a, confirm that LoS/NLoS indicator for SL positioning is per measurement and that there is a need for location server to know if the feature is supported.
For each FG included for support of carrier-phase positioning there has been discussion on whether the LMF is required to know whether the feature is supported. While it seems clear that location server needs to be aware of UE capabilities for CP-based positioning for at least a basic feature set, it is clearer to indicate that the location server should be aware of all UE capabilities related to CP-based positioning.
Proposal 2.4:	For FG 41-2-1, FG 41-2-1a, FG 41-2-2, FG 41-2-2a, and FG 41-2-3 indicate that there is a need for LMF to know if the feature is supported.

	41. NR_pos_enh2
	41-1-19a
	Report of Rx ARP-ID with SL positioning measurements
	Support providing Rx ARP-ID with SL positioning measurements
	
	No
	FFS
	UE cannot report Rx ARP-ID with SL positioning measurements
	FFS
	FFS
	FFS
	FFS
	[Need for location server to know if the feature is supported]
	Optional with capability signaling




	Huawei/HiSilicon [3]
		41. NR_pos_enh2
	41-1-19a
	Report of Rx ARP-ID with SL positioning measurements
	Support providing Rx ARP-ID with SL positioning measurements
	
	No
	FFS
	UE cannot report Rx ARP-ID with SL positioning measurements
	FFSPer UE
	FFS
	FFS
	FFS
	[Need for location server to know if the feature is supported]
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	Vivo [5]
		41-1-19a
	Report of Rx ARP-ID with SL positioning measurements
	1) Support providing Rx ARP-ID with SL positioning measurements
2) The maximum number of ARP-ID
	41-1-1
	No
	Yes
	UE cannot report Rx ARP-ID with SL positioning measurements
	Per band
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.

	Optional with capability signaling




	Intel Coporation [6]
	· Update FGs 41-1-19 and 41-1-19a: 
· Remove brackets
· Add details
	41. NR_pos_enh2
	41-1-19a
	Report of Rx ARP-ID with SL positioning measurements
	Support providing Rx ARP-ID with SL positioning measurements
	At least one of: 41-1-4a, 41-1-4b, 41-1-4c
	No
	FFS Yes
	UE cannot report Rx ARP-ID with SL positioning measurements
	FFS 
Per band
	FFS 
N.A.
	FFS 
N.A.
	FFS 
N.A.
	[Need for location server to know if the feature is supported]
	Optional with capability signaling




	ZTE [7]
		41-1-19a
	Report of Rx ARP-ID with SL positioning measurements
	Support providing Rx ARP-ID with SL positioning measurements
	No
	No
	YesFFS
	UE cannot report Rx ARP-ID with SL positioning measurements
	Per bandFFS
	n/aFFS
	n/aFFS
	n/aFFS




	Samsung [8]
	

	Xiaomi [9]
	

	CATT [10]
	

	OPPO [11]
	

	CMCC [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		41. NR_pos_enh2
	41-1-19a
	Report of Rx ARP-ID with SL positioning measurements
	Support providing Rx ARP-ID with SL positioning measurements
	None
	No
	FFSNo
	UE cannot report Rx ARP-ID with SL positioning measurements
	FFSPer band
	FFSn/a
	FFSn/a
	FFSn/a
	[Need for location server/server UE to know if the feature is supported]
	Optional with capability signaling




	Ericsson [16]
	




	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
	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



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	In RAN1#114 it has been agreed that note is added to confirm DL RSCP is reported together with UE Rx-Tx time difference measurement for FG 42-2-1, DL RSCP reporting based on DL PRS in RRC_CONNECTED.  Since this is the case, FG 13-4, DL PRS Resources for Multi-RTT, should be added as a pre-requisite for FG 44-2-1.
Proposal 2.1:	Add FG 13-4 as a pre-requisite for FG 41-2-1.
For each FG included for support of carrier-phase positioning there has been discussion on whether the LMF is required to know whether the feature is supported. While it seems clear that location server needs to be aware of UE capabilities for CP-based positioning for at least a basic feature set, it is clearer to indicate that the location server should be aware of all UE capabilities related to CP-based positioning.
Proposal 2.4:	For FG 41-2-1, FG 41-2-1a, FG 41-2-2, FG 41-2-2a, and FG 41-2-3 indicate that there is a need for LMF to know if the feature is supported.

	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

	FFS13-4
	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




	Huawei/HiSilicon [3]
		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
	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




	Spreadtrum Communications [4]
	

	Vivo [5]
	Considering the following agreements, we prefer to remove the note since single sample carrier phase measurement and symbol level time stamp are supported. 
	Agreement
Each DL RSCP/RSCPD measurement instance is obtained with  sample only.
Agreement
For the timestamp associated with a reported RSCP/RSCPD measurement, NR-TimeStamp, with the granularity of a slot, currently defined in TS 37.355, can be reused as the timestamp. 
· Subject to UE capability, a UE may optionally provide an OFDM symbol index in the timestamp.
· Note: It is up to RAN2/RAN3 how to signal the timestamp




[bookmark: _Hlk146730301]In addition, due to the RSCP is reported with Rx-Tx measurement, FG 13-11 should be added as prerequisite feature. 
· Update 41-2-1 as follows 
· Remove the highlighted note since single sample carrier phase measurement and symbol level time stamp are supported
· Add 13-11 (UE Rx-Tx Measurement Report for Multi-RTT) as prerequisite feature

	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


	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




	Intel Coporation [6]
	· FGs 41-2-1, 41-2-2: Separate rows for DL PRS processing capabilities\measurement for CPP measurements in RRC_CONNECTED not needed.
· Update FGs 41-2-1 through 41-2-2a: 
· Remove brackets for texts in “Notes” column
	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




	ZTE [7]
		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
	13-4
	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




	Samsung [8]
	

	Xiaomi [9]
	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.
	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
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




	CATT [10]
	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 12:  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]”.


	OPPO [11]
	

	CMCC [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	Regarding the note of maximum number of RSCP measurements, whole description has a bracket (i.e., [Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-6]). We think the discussion would be related to whether standalone carrier phase positioning measurement/reporting is supported or not. Regarding the support of standalone carrier phase positioning, no consensus has been reached so far.　In our view, Rel-18 NR carrier phase positioning should be non-standalone method to resolve integer ambiguity. Thus, we believe the bracket of the note should be removed.
Proposal 1: 
· Remove the bracket of the note of maximum number of RSCP measurements in FG41-2-1/1a/2/2a.


	Qualcomm Incorporated [15]
		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
	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




	Ericsson [16]
	Regarding feature group 41-2-1, one open issue is the pre-requisite for this FG.  Since DL RSCP is reported together with UE Rx-Tx time difference measurement, it is natural that FG 13-11 is defined as the pre-requisite for FG 41-2-1.
Furthermore, as component 2 ‘The maximum number of first path PRS RSCP measurements per TRP’ is already introduced, we suggest candidate values of {1,2,3, 4} which is similar to the maximum number of measurements in FG 13-11.  With this, the note in brackets concerning ‘The maximum number of RSCP measurements per TRP is less than or equal to FG 13-11’ can be removed.
[bookmark: _Toc146920205]For FG 41-2-1
· [bookmark: _Toc146920206]Use FG 13-11 as the pre-requisite
· [bookmark: _Toc146920207]Introduce candidate values of {1, 2, 3, 4} for component 2
· [bookmark: _Toc146920208]Remove ‘[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-11]’
· [bookmark: _Toc146920209]Remove brackets around ‘Need for location server to know if the feature is supported’




	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



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	For similar reasons, FG 13-3, DL PRS Resources for DL-TDOA, should be added as a pre-requisite for FG 44-2-1a.
Proposal 2.2:	Add FG 13-3 as a pre-requisite for FG 41-2-1a.
For each FG included for support of carrier-phase positioning there has been discussion on whether the LMF is required to know whether the feature is supported. While it seems clear that location server needs to be aware of UE capabilities for CP-based positioning for at least a basic feature set, it is clearer to indicate that the location server should be aware of all UE capabilities related to CP-based positioning.
Proposal 2.4:	For FG 41-2-1, FG 41-2-1a, FG 41-2-2, FG 41-2-2a, and FG 41-2-3 indicate that there is a need for LMF to know if the feature is supported.

	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
	FFS13-4
	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




	Huawei/HiSilicon [3]
		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




	Spreadtrum Communications [4]
	

	Vivo [5]
		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
	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




	Intel Coporation [6]
	· Update FGs 41-2-1 through 41-2-2a: 
· Remove brackets for texts in “Notes” column
· Correct typo in “Notes” column for 41-2-1a and 41-2-2a: from RSCP to RSCPD
	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 RSCPD 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




	ZTE [7]
		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
	13-3
	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




	Samsung [8]
	

	Xiaomi [9]
	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.
	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




	CATT [10]
	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 13:  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]”.


	OPPO [11]
	

	CMCC [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	Regarding the note of maximum number of RSCP measurements, whole description has a bracket (i.e., [Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-6]). We think the discussion would be related to whether standalone carrier phase positioning measurement/reporting is supported or not. Regarding the support of standalone carrier phase positioning, no consensus has been reached so far.　In our view, Rel-18 NR carrier phase positioning should be non-standalone method to resolve integer ambiguity. Thus, we believe the bracket of the note should be removed.
Proposal 1: 
· Remove the bracket of the note of maximum number of RSCP measurements in FG41-2-1/1a/2/2a.


	Qualcomm Incorporated [15]
		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
	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




	Ericsson [16]
	Regarding feature group 41-2-1a, one open issue is the pre-requisite for this FG.  Since DL RSCPD is reported together with DL-RSTD measurement, it is natural that FG 13-6 is defined as the pre-requisite for FG 41-2-1a.
Furthermore, as component 2 ‘The maximum number of first path PRS RSCPD measurements per pair of TRPs’ is already introduced, we suggest candidate values of {1,2,3, 4} which is similar to the number of measurements in FG 13-6.  With this, the note in brackets concerning ‘The maximum number of RSCP measurements per TRP is less than or equal to FG 13-6’ can be removed.
[bookmark: _Toc146920214]For FG 41-2-1a
· [bookmark: _Toc146920215]Use FG 13-6 as the pre-requisite
· [bookmark: _Toc146920216]Introduce candidate values of {1, 2, 3, 4} for component 2
· [bookmark: _Toc146920217]Remove ‘[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-6]’
· [bookmark: _Toc146920218]Remove brackets around ‘Need for location server to know if the feature is supported’




	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
	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



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	For each FG included for support of carrier-phase positioning there has been discussion on whether the LMF is required to know whether the feature is supported. While it seems clear that location server needs to be aware of UE capabilities for CP-based positioning for at least a basic feature set, it is clearer to indicate that the location server should be aware of all UE capabilities related to CP-based positioning.
Proposal 2.4:	For FG 41-2-1, FG 41-2-1a, FG 41-2-2, FG 41-2-2a, and FG 41-2-3 indicate that there is a need for LMF to know if the feature is supported.

	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
	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




	Huawei/HiSilicon [3]
		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
	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




	Spreadtrum Communications [4]
	

	Vivo [5]
		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

	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




	Intel Coporation [6]
	· FGs 41-2-1, 41-2-2: Separate rows for DL PRS processing capabilities\measurement for CPP measurements in RRC_CONNECTED not needed.
· Update FGs 41-2-1 through 41-2-2a: 
· Remove brackets for texts in “Notes” column
	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
	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




	ZTE [7]
		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_INACTIVEFFS: separate rows for DL PRS processing capabilities\measurement for CPP measurements in RRC_INACTIVE
	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




	Samsung [8]
	

	Xiaomi [9]
	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.
	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_INACTIVEFFS: separate rows for DL PRS processing capabilities\measurement for CPP measurements 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




	CATT [10]
	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 12:  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]”.


	OPPO [11]
	

	CMCC [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	Regarding the note of maximum number of RSCP measurements, whole description has a bracket (i.e., [Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-6]). We think the discussion would be related to whether standalone carrier phase positioning measurement/reporting is supported or not. Regarding the support of standalone carrier phase positioning, no consensus has been reached so far.　In our view, Rel-18 NR carrier phase positioning should be non-standalone method to resolve integer ambiguity. Thus, we believe the bracket of the note should be removed.
Proposal 1: 
· Remove the bracket of the note of maximum number of RSCP measurements in FG41-2-1/1a/2/2a.


	Qualcomm Incorporated [15]
		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_INACTIVEFFS: separate rows for DL PRS processing capabilities\measurement for CPP measurements in RRC_INACTIVE
	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




	Ericsson [16]
	We propose changes similar to FG 41-2-1 for FG 41-2-2. 
[bookmark: _Toc146920210]For FG 41-2-2
· [bookmark: _Toc146920211]Use FG 13-11 as the pre-requisite
· [bookmark: _Toc146920212]Remove ‘[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-11]’
· [bookmark: _Toc146920213]Remove brackets around ‘Need for location server to know if the feature is supported’




	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



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	For each FG included for support of carrier-phase positioning there has been discussion on whether the LMF is required to know whether the feature is supported. While it seems clear that location server needs to be aware of UE capabilities for CP-based positioning for at least a basic feature set, it is clearer to indicate that the location server should be aware of all UE capabilities related to CP-based positioning.
Proposal 2.4:	For FG 41-2-1, FG 41-2-1a, FG 41-2-2, FG 41-2-2a, and FG 41-2-3 indicate that there is a need for LMF to know if the feature is supported.

	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




	Huawei/HiSilicon [3]
		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




	Spreadtrum Communications [4]
	

	Vivo [5]
		41-2-2a
	DL RSCPD reporting based on DL PRS in RRC_INACTIVE
	Support of DL RSCPD reporting based on DL PRS measurement in RRC_INACTIVE
	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




	Intel Coporation [6]
	· Update FGs 41-2-1 through 41-2-2a: 
· Remove brackets for texts in “Notes” column
· Correct typo in “Notes” column for 41-2-1a and 41-2-2a: from RSCP to RSCPD
	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 RSCPD 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




	ZTE [7]
		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
	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




	Samsung [8]
	

	Xiaomi [9]
	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.
	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




	CATT [10]
	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 13:  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]”.


	OPPO [11]
	

	CMCC [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	Regarding the note of maximum number of RSCP measurements, whole description has a bracket (i.e., [Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-6]). We think the discussion would be related to whether standalone carrier phase positioning measurement/reporting is supported or not. Regarding the support of standalone carrier phase positioning, no consensus has been reached so far.　In our view, Rel-18 NR carrier phase positioning should be non-standalone method to resolve integer ambiguity. Thus, we believe the bracket of the note should be removed.
Proposal 1: 
· Remove the bracket of the note of maximum number of RSCP measurements in FG41-2-1/1a/2/2a.


	Qualcomm Incorporated [15]
		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
	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




	Ericsson [16]
	We propose changes similar to FG 41-2-1a for FG 41-2-2a. 
[bookmark: _Toc146920219]For FG 41-2-2a
· [bookmark: _Toc146920220]Use FG 13-6 as the pre-requisite
· [bookmark: _Toc146920221]Remove ‘[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-6]’
· [bookmark: _Toc146920222]Remove brackets around ‘Need for location server to know if the feature is supported’




	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



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	In RAN1#114, there was discussion on whether FG 41-2-3, Measurement on indicated DL PRS resource sets within the indicated time window(s) should be indicated for both UE-based and UE-assisted measurements. To clarify UE behavior support for both should be indicated in FG description.
Proposal 2.3:	For FG 41-2-3, indicate that Measurement on indicated DL PRS resource sets within the indicated time window(s) is for UE based and UE assisted measurements.
For each FG included for support of carrier-phase positioning there has been discussion on whether the LMF is required to know whether the feature is supported. While it seems clear that location server needs to be aware of UE capabilities for CP-based positioning for at least a basic feature set, it is clearer to indicate that the location server should be aware of all UE capabilities related to CP-based positioning.
Proposal 2.4:	For FG 41-2-1, FG 41-2-1a, FG 41-2-2, FG 41-2-2a, and FG 41-2-3 indicate that there is a need for LMF to know if the feature is supported.

	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




	Huawei/HiSilicon [3]
		41. NR_pos_enh2
	41-1-x1
	SL-PRS transmission request in physical layer
	1. Support transmitting SL-PRS transmission request via SCI
2. Support receiving SL-PRS transmission request via SCI
	
	No
	Yes
	
	Per UE
	
	
	
	
	




	Spreadtrum Communications [4]
	

	Vivo [5]
		41-2-3
	Measurement on indicated DL PRS resource sets within the indicated time window(s) for UE based and UE assisted]

	1) Support of DL PRS measurement on indicated DL PRS resource set(s) occurring within indicated time window(s) [for UE based and UE assisted]
	13-1
	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




	Intel Coporation [6]
	· FG 41-2-3: 
· Add details of time window configuration as components per agreements from RAN1 #114 
· Remove brackets in “Measurement on indicated DL PRS resource sets [for UE based and UE assisted]” and around “Need for location server to know if the feature is supported”.
	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]

The duration of a time window can be: {1, 2, 4, 6, 8, 12, 16} slots

The number of the time windows can be: {1, 2}, FFS: {4, 8} 
	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




	ZTE [7]
	· FG 41-2-3 should also be applicable for RRC_INACTIVE state, hence the prerequisite should also include FG 27-6
	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) 
	13-1, 27-6, 
	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




	Samsung [8]
	

	Xiaomi [9]
	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
	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




	CATT [10]
	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 14:  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”


	OPPO [11]
	

	CMCC [12]
	We think that the indicated time window can apply to both UE-assisted and UE-based carrier phase positioning, to eliminate the errors between different TRPs.
Proposal 1: For FG 41-2-3, remove the square bracket on the yellow highlighted part.
	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




	Apple [13]
	

	NTT DOCOMO, INC. [14]
	We think that the time window would be beneficial not only for UE-based differential CPP measurement but also for UE-assisted differential CPP measurement between the UE and PRU.
Proposal 2: 
· Remove the bracket in ”Feature Group” and “Consequence if the feature is not supported by the UE” columns in FG41-2-3 (i.e., keep “for UE based and UE assisted”).


	Qualcomm Incorporated [15]
		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
	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




	Ericsson [16]
	




	41. NR_pos_enh2
	41-2-4
	UE-based Carrier Phase Positioning
	1. Support of carrier phase measurement for UE-based positioning
2. Support of Assistance data for UE-based Carrier Phase Positioning
	FFS
	No
	N.A.
	UE-based Carrier Phase Positioning is not supported 
	Per band
	N.A.
	N.A.
	N.A.
	Need for location server to know if the feature is supported.
	Optional with capability signaling.



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	Vivo [5]
	[bookmark: _Hlk146730334]To support UE-based carrier phase positioning, the carrier phase measurement should be supported. So, the 41-2-1 and 41-2-2 can be considered as prerequisite feature. Considering only UE-based TDOA is supported, we propose to add 41-2-1a and 41-2-2a as prerequisite feature. 
	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
	41-2-1a, 41-2-2a
	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.




	Intel Coporation [6]
		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
13-11 or 13-6
	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.




	ZTE [7]
		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
	
	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.




	Samsung [8]
	

	Xiaomi [9]
		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
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.




	CATT [10]
	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 15:  For FG 41-2-4,
· Include 13-1 in the Prerequisite feature groups.

	OPPO [11]
	

	CMCC [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		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
	13-1
	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.




	Ericsson [16]
	




	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



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	FG 41-3-1, SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state for initial UL BWP, has been included as a basic FG for LPHAP positioning.  For proper configuration the network should be aware of the maximum number of configured cells for SRS for positioning in RRC_INACTIVE state that the UE can configure.
Proposal 3. 1:	Add 2. Maximum number of configured cells for SRS for positioning in RRC_INACTIVE state as a component for FG 41-3-1.
	41. NR_pos_enh2
	41-3-1
	[bookmark: _Hlk146613626]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




	Huawei/HiSilicon [3]
		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]
3. Support SRS pathloss based on the SSB from the camping cell
4. Support using SRS Tx timing based on the current camping cell DL timing and the TA command from the last serving cell
	FFS
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values:
{4, 8, 16, 24, 32}

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




	Spreadtrum Communications [4]
	

	Vivo [5]
	Refer to the UE capability for SRS transmission in RRC_INACTIVE, the configuration of SRS for positioning may be periodical SRS or semi-persistence SRS, corresponding to different separate FGs. 
[bookmark: _Hlk146730370]Therefore, the prerequisite feature groups for periodic SRS or semi-persistence SRS transmission across multiple cells in RRC_INACTIVE may be different. 
	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 cells for SRS for positioning configuration

	27-15, or 27-15a
	Yes
	
	SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state for initial UL BWP is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {1,2,4,8,16,32,64}


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




	Intel Coporation [6]
	· Update FG 41-3-1: Deleted “Maximum number of configured [cells] for SRS for positioning in RRC_INACTIVE state” since there is no need to limit/define capability on number of cells that fall within a validity area – this is an outcome of the network deployment and configuration and the number of cells does not have any significant bearing on UE capabilities to support the feature.
	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
	SRS for positioning configuration within initial UL BWP in multiple cells within a validity area is not supported.
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	ZTE [7]
	· For FG 41-3-1, the component 2 is not needed since nothing is related to UE capability for the number of configured cells.
	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]
	27-15FFS
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	




	Samsung [8]
	Based on the progress in RAN2, eDRX is supported for LPHAP purpose, and the corresponding UE feature should be supported. Meanwhile, for agreed FG 41-3-1 and 41-3-2, the details corresponding to RAN1 agreements shall be included as well. Also, RAN1 has agreed to introduce a UE capability to indicate whether the UE is capable of autonomously adjusting the TA, when cell reselection happens. For this, a new FG shall be introduced.
Proposal 5: update FGs 41-3-1 and 41-3-2 related to LPHAP as follow (changes in red): 
	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]
Support of TA determination, spatial relationship, and power control of SRS in multiple cells
	FFS
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Xiaomi [9]
		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




	CATT [10]
	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 23:  For FG 41-3-1,
· Include the component “2. Maximum number of configured [cells] for SRS for positioning in RRC_INACTIVE state”.


	OPPO [11]
		41. NR_pos_enh2
	41-3-1
	SRS for positioning pre-configuration for UEs in RRC_INACTIVE state in validity region
	1. Support of SRS for positioning transmission in RRC_INACTIVE state for multiple cells

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




	CMCC [12]
	

	Apple [13]
	Proposal 12: 
FG 41-3-1: Remove brackets from [2. Maximum number of configured [cells] for SRS for positioning in RRC_INACTIVE state]


	NTT DOCOMO, INC. [14]
	Regarding the SRS for positioning configuration in multiple cells in RRC_INACTIVE state, RAN1 agreed to introduce separate processing capabilities between FG for initial UL BWP and FG for outside initial UL BWP. In Rel-17, there are two separate capabilities. One is FG27-15 for positioning SRS transmission in RRC_INACTIVE state for initial UL BWP, and another is FG27-15b for positioning SRS transmission in RRC_INACTIVE state configured outside initial UL BWP [3]. FGs in Rel-18 should consider the FGs in Rel-17. Thus, we think that FGs 27-15 and 27-15b should be the prerequisite feature groups of FGs 41-3-1 and 41-3-2, respectively.
Proposal 3: 
· FG27-15 should be the prerequisite feature group of FG41-3-1.

	Qualcomm Incorporated [15]
		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

	27-15
	Yes
	n/a
	SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state for initial UL BWP is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Ericsson [16]
	




	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



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	Vivo [5]
	Refer to the UE capability for SRS transmission in RRC_INACTIVE, the configuration of SRS for positioning may be periodical SRS or semi-persistence SRS, corresponding to different separate FGs. 
Therefore, the prerequisite feature groups for periodic SRS or semi-persistence SRS transmission across multiple cells in RRC_INACTIVE may be different. 
	41-3-2
	SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state configured outside initial UL BWP
	1. Support of SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state configured outside initial UL BWP
2. Maximum number of cells for SRS for positioning configuration

	27-15b, or 27-15c
	Yes
	
	SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state configured outside initial UL BWP is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {1,2,4,8,16,32,64}


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




	Intel Coporation [6]
		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, 41-3-1
	Yes
	n/a
	SRS for positioning configuration outside initial UL BWP in multiple cells within a validity area is not supported.
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	ZTE [7]
		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
	27-15bFFS
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	




	Samsung [8]
	Based on the progress in RAN2, eDRX is supported for LPHAP purpose, and the corresponding UE feature should be supported. Meanwhile, for agreed FG 41-3-1 and 41-3-2, the details corresponding to RAN1 agreements shall be included as well. Also, RAN1 has agreed to introduce a UE capability to indicate whether the UE is capable of autonomously adjusting the TA, when cell reselection happens. For this, a new FG shall be introduced.
Proposal 5: update FGs 41-3-1 and 41-3-2 related to LPHAP as follow (changes in red): 
	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]
Support of TA determination, spatial relationship, and power control of SRS in multiple cells
	FFS
	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
Support of TA determination, spatial relationship, and power control of SRS in multiple cells
	FFS
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Xiaomi [9]
		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
2. Maximum number of configured cells for SRS for positioning in RRC_INACTIVE state
	FFS
27-15b

	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	CATT [10]
	

	OPPO [11]
		
	41-3-2
	UE autonomous UL timing determinaton for SRS for positioning in RRC_INACTIVE
	1. Support of UE autonomous UL timing determinaton for SRS for positioning in RRC_INACTIVE
	Y-1
	Yes
	No
	1) Per UE
	




	CMCC [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	Regarding the SRS for positioning configuration in multiple cells in RRC_INACTIVE state, RAN1 agreed to introduce separate processing capabilities between FG for initial UL BWP and FG for outside initial UL BWP. In Rel-17, there are two separate capabilities. One is FG27-15 for positioning SRS transmission in RRC_INACTIVE state for initial UL BWP, and another is FG27-15b for positioning SRS transmission in RRC_INACTIVE state configured outside initial UL BWP [3]. FGs in Rel-18 should consider the FGs in Rel-17. Thus, we think that FGs 27-15 and 27-15b should be the prerequisite feature groups of FGs 41-3-1 and 41-3-2, respectively.
Proposal 3: FG27-15b should be the prerequisite feature group of FG41-3-2.

	Qualcomm Incorporated [15]
		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

	27-15b
	Yes
	n/a
	Support of SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state configured outside initial UL BWP is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Ericsson [16]
	




	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
	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.



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
		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
	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.




	Spreadtrum Communications [4]
	

	Vivo [5]
	Referring to the UE capabilities in Rel-17, PRS processing and measurement in RRC inactive are separate UE capabilities. In this case, the separate rows are preferred for RRC_IDLE.
For 41-3-3, the description is “Support of DL PRS measurement in RRC_IDLE for Rel. 17 methods the UE supports in RRC_INACTIVE”, but we would like to note that PRS measurement in RRC_INACTIVE state for Multi-RTT is supported and no related agreement to support PRS measurement in RRC_IDLE state for Multi-RTT is supported especially considering SRS transmission in RRC_IDLE is not supported.
[bookmark: _Hlk146730377]Therefore, we propose to further discuss whether support PRS measurement in RRC_INACTIVE state for Multi-RTT and highlight the description.
	41-3-3
	Support of PRS measurement in RRC_IDLE
	[bookmark: _Hlk146013701]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.




	Intel Coporation [6]
	· Update FG 41-3-3: Remove brackets around “with measurement reporting when UE switches to RRC_CONNECTED mode” and remove brackets around “Need for location server to know if the feature is supported”.
	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
	PRS measurements in RRC_IDLE 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.




	ZTE [7]
	· For FG 41-3-3, UE should be able to report the measurement results only after switching RRC_CONNECTED state
	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]
	27-6FFS
	No
	n/a
	
	Per band
	n/a
	n/a
	n/a
	[Need for location server to know if the feature is supported]




	Samsung [8]
	

	Xiaomi [9]
	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 4-2: For FG 41-3-3, delete ‘with measurement reporting when UE switches to RRC_CONNECTED mode’.
	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
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.




	CATT [10]
	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 24:  For FG 41-3-3,
· Remove ” [Need for location server to know if the feature is supported]”.

	OPPO [11]
		
	41-3-3
	Spatial relation information across multiple cells for SRS for positioning in RRC_INACTIVE
	1. Support of spatial relation information for multiple cells for SRS for positioning in RRC_INACTIVE

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




	CMCC [12]
	

	Apple [13]
	Proposal 13: 
FG 41-3-3: From WID, the objective is as follows:
· 	Specify solutions for DL PRS measurements for a UE in RRC_IDLE state and reporting of the measurements in RRC_CONNECTED state [RAN2].
Remove brackets based on this


	NTT DOCOMO, INC. [14]
	Regarding the FG41-3-3, according to the CR discussion of TS 38.215, DL positioning measurements including DL RSTD, DL PRS-RSRP/RSRPP have been specified for RRC_IDLE state, while UE Rx-Tx time difference in RRC_IDLE state is not captured in the specification. In Rel-17, for DL-TDOA, DL-AoD and Multi-RTT in RRC_INACTIVE, separate FGs such as FG27-18a/18b/18c from FG27-17 were defined. On the other hand, UE supporting FG27-17 shall support at least one from DL RSTD, DL PRS-RSRP, or UE Rx-Tx time difference measurement i.e., those measurements are covered by existing FGs with FG27-17 for the support in RRC_INACTIVE. Similarly, the support of different positioning methods for PRS in RRC_IDLE can be covered by separate FGs for DL-TDOA, DL-AoD while it can be covered by 41-3-3 with existing FGs for DL RSTD, DL PRS-RSRP. 
Proposal 4: 
· Separate FG41-3-3 for DL-TDOA and DL-AoD.

	Qualcomm Incorporated [15]
		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
	
27-17, 27-6, 27-18a and/or 27-18b
	No
	n/a
	PRS processing in RRC_IDLE is not supported
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported

Note: Same PRS processing capabilities as those described in FG 27-6 for RRC_INACTIVE PRS processing.

Note: If both FG 27-18a and 41-3-3 is supported, then PRS measurement in RRC_IDLE for DL-TDOA is supported

Note: If both FG 27-18b and 41-3-3 is supported, then PRS measurement in RRC_IDLE for DL-AoD is supported

Note: Support of PRS processing measurement in RRC_IDLE state does not imply that LMF is aware of or controlling UE RRC state 
	Optional with capability signaling.




	Ericsson [16]
	




	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 DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Max number of DL PRS resources per PFL that UE can process in a slot under it]
	FFS
	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}
b) FR2 bands: {50, 100, 200, 400}]
Component 2 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 3 candidate values:
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:
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]
	Optional with capability signaling.



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
		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 DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Max number of DL PRS resources per PFL that UE can process in a slot under it]
	FFS
	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: {10, 20, 40, 50, 80, 100}
b) FR2 bands: {100, 200, 400}

Component 2 3 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 3 4candidate values:
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 5 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]

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




	Spreadtrum Communications [4]
	

	Vivo [5]
	Firstly, “within a MG” in the column of ‘Consequence if the feature is not supported by the UE’ should be kept to align the naming column.
Secondly, refer to single PFL buffer capability, the DL PRS buffering capability can be kept.
Thirdly, due to component 1 being aggregated DL PRS bandwidth, the highlighted part of component 4 can be changed to ‘maximum aggregated DL PRS bandwidth in MHz’.
Lastly, in the ‘description’ column, due to the new component 1 being added for aggregated bandwidth, so, the other serial number needs to be added by 1.
Therefore, we propose
· Update 41-4-1 with blue highlighted as follows, and then the yellow highlighted part can be accepted 
	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 of 2 PFLs that UE can process in a slot under it]
	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 3 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 4 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]

[Component 5 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]
	Optional with capability signaling.




	Intel Coporation [6]
	· FG 41-4-1/41-4-1a/41-4-1b/41-4-1c (PRS aggregation): Remove brackets in the components list; remove brackets around “within a MG”
	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 DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Max number of DL PRS resources per PFL that UE can process in a slot under it]
	FFS
	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}
b) FR2 bands: {50, 100, 200, 400}]
Component 2 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 3 candidate values:
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:
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]
	Optional with capability signaling.




	ZTE [7]
	· For 41-4-1, FG 41-4-1a, 41-4-1b, 41-4-1c
· Component 3 is not needed since the DL PRS buffer capability should be the same as legacy one.
· [bookmark: OLE_LINK17]For component 4, the reported value N should be equal or smaller than the value N reported by FG 13-1/27-6 or the reported value T should be equal or larger than the value T reported by FG 13-1. That is because UE processing capability for bandwidth aggregation is lower than the capability for single PFL processing.
· [bookmark: OLE_LINK18]For component 5, the linked PRS resources should be counted as 1 resource.
· For component 5, the reported value should be equal or smaller than the value reported by FG 13-1/27-6 because UE processing capability for bandwidth aggregation is lower than the capability for single PFL processing.
	[bookmark: OLE_LINK9]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.
[bookmark: OLE_LINK15]Note1: 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

[5. Max number of DL PRS resources peracross aggregated PFLs that UE can process in a slot under it]
Note2: each two linked PRS resources are counted as 1 resource
Note3: this value should be equal or smaller than the value reported by FG 13-1 

	
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
	[bookmark: OLE_LINK10]Component 1 candidate values:
[a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}×2
b) FR2 bands: {50, 100, 200, 400}]×2
Component 12 candidate values:
[a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}]
Component 2 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 3 candidate values:
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:
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]




	Samsung [8]
	

	Xiaomi [9]
	As for FG 41-4-1, 41-4-1a, 41-4-1b and 41-4-1c, it is necessary to report the maximum number of aggregated DL PRS resources across 2/3 PFLs that UE can process in a slot under it. 
Proposal 5-1: For FG 41-4-1, 41-4-1a, 41-4-1b and 41-4-1c, add a ‘maximum number of aggregated DL PRS resources across 2/3 PFLs that UE can process in a slot under it’ as a component.
	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, RRC_INACTIVE state, RRC_IDLE]
	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 DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Max number of DL PRS resources per PFL that UE can process in a slot under it]FFS: separate row for number of PFLs
FFS: total aggregated BW and BW combinations
6. Max number of aggregated DL PRS resources across 2 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}
b) FR2 bands: {50, 100, 200, 400}]
Component 2 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 3 candidate values:
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:
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]
	Optional with capability signaling.




	CATT [10]
	FG 41-4-1 and FG 41-4-1a 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_CONNECTED sate.  There are a number of issues to be resolved:
Issue 1: Prerequisite feature groups. 
In our view, there can be two approaches to define the DL PRS processing capabilities for aggregated PRS processing. One is based on FG 13-1 for DL PRS processing capabilities for PRS processing w/o aggregation, and the other is to define all DL PRS processing capabilities for aggregated PRS processing w/o using FG 13-1 as the prerequisite feature groups. Logically, it is unlikely for a UE to support aggregated PRS processing but not support PRS processing without aggregation. Thus, we suggest including FG 13-1 in the Prerequisite feature groups.

Issue 2: [DL PRS buffering capability: Type 1 or Type 2]. 
In our view, both Type 1 and Type 2 DL PRS buffering capability should be considered as the case of legacy PRS processing,

Issue 3: [maximum DL PRS bandwidth in MHz]. 
Although the maximum DL PRS bandwidth in MHz per PFL is included and the number of PFL is already defined, the size of the guard band can be different, which may have impact on the FFT size. Thus, “maximum DL PRS bandwidth in MHz” may be considered. On the other hand, the aggregated PRS processing is for intra-band continuous CCs, the impact guard band may not be significant. For simplicity, we may also not consider the maximum DL PRS bandwidth after aggregation. 

Issue 4: [Max number of DL PRS resources per PFL that UE can process in a slot under it]. 
“Max number of DL PRS resources that UE can process in a slot under it” is included in FG 13-1 for PRS processing without aggregation. If FG 13-1 is included in the prerequisite feature groups, we may not need to define again the “Max number of DL PRS resources that UE can process in a slot under it”.
Proposal 25:  For FG 41-4-1 and FG 41-4-2:  
· Include FG 13-1 in the Prerequisite feature groups
· Include “DL PRS buffering capability: Type 1 or Type 2”. 
· No need to include “Max number of DL PRS resources per PFL that UE can process in a slot under it”.


	OPPO [11]
		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 DL PRS bandwidth in MHz, which is supported and reported by UE.
5. Max number of DL PRS resources per PFL that UE can process in a slot under it
	
	
	
	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
	Component 1 candidate values:
a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}
Component 2 candidate values:
a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering

Component 3 candidate values:
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





	CMCC [12]
	

	Apple [13]
	Proposal 8:
For FG 41-4-1, 41-4-1a, 41-4-1b and 41-4-1c, keep components 3 and 5 (i.e. remove from the brackets). In notes column, fix the mapping of components to notes e.g. buffering capability is component 3 but note column has it as component 2.


	NTT DOCOMO, INC. [14]
	Regarding component of DL PRS buffering capability, it has not been sufficiently discussed yet. First of all, we think components of FG13-1 (i.e., Common DL PRS Processing Capability) can be considered as baseline for FG41-4-1 since other NR positioning features have same components with FG13-1 (i.e., both Type 1 and Type 2 buffering capability are supported).
Regarding “[within a MG]” part in “Consequence if the feature is not supported by the UE” column, the bracket of “[with in a MG]” in “Feature Group” column was discussed and removed at the last meeting. Similarly, “[within a MG]” in “Consequence if the feature is not supported by the UE” column can be removed.
Proposal 5: 
· Support DL PRS buffering capability of FG41-4-1 as follows:
· DL PRS buffering capability: Type 1 or Type 2
· Type 1 – sub-slot/symbol level buffering
· Type 2 – slot level buffering
· Remove bracket of [within a MG] in “Consequence if the feature is not supported by the UE” column in FG41-4-1.

	Qualcomm Incorporated [15]
		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, RRC_INACTIVE state, RRC_IDLE]
	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. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum aggregate DL PRS bandwidth in MHz, which is supported and reported by UE.

4. Max number of DL PRS resources per PFL that UE can process in a slotFFS: separate row for number of PFLs
FFS: total aggregated BW and BW combinations
	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: {10, 20, 40, 50, 80, 100, 160, 200}
b)	FR2 bands: {100, 200, 300, 400,

Component 2 candidate values:
a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}

600, 800}


Component 3 candidate values:
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:
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 same DL PRS buffering capability for each PFL as that reported in the corresponding component in 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.




	Ericsson [16]
	In Rel-18, PRS bandwidth aggregation is only supported within the measurement gap.  Hence, in FGs 41-4-1, 41-4-1a, 41-4-1b, 41-4-1c, we propose the remove the brackets around ‘within a MG’.
[bookmark: _Toc146920224]For FGs 41-4-1, 41-4-1a, 41-4-1b, and 41-4-1c, remove brackets around ‘within MG’ in the ‘Consequence if the feature is not supported by the UE’ column. 




	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 DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Max number of DL PRS resources per PFL that UE can process in a slot under it]
	FFS
	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, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}]
Component 2 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 3 candidate values:
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:
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]
	Optional with capability signaling.



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
		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 DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Max number of DL PRS resources per PFL that UE can process in a slot under it]
	FFS
	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, 20, 40, 50, 80, 10060, 140, 240, 300}
b) FR2 bands: {300, 600, 850, 120050, 100, 200, 400}]

Component 2 candidate values:
a) FR1 bands: {20, 40, 60, 80, 100}
b) FR2 bands: {100, 200, 400}

Component 2 3 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 3 4candidate values:
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 5 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]

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




	Spreadtrum Communications [4]
	

	Vivo [5]
		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 of 2 PFLs that UE can process in a slot under it]
	13-1
	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, 20, 30, 40, 50, 60, 80, 100, 120, 150, 160 , 180, 200. 240, 300}
b) FR2 bands: {50, 100, 200, 300, 400, 600, 800, 1200}]

Component 2 candidate values:
[a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}]
Component 3 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 4 candidate values:
a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280, 2560,3840 } 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]

[Component 5 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]
	Optional with capability signaling.




	Intel Coporation [6]
	· FG 41-4-1/41-4-1a/41-4-1b/41-4-1c (PRS aggregation): Remove brackets in the components list; remove brackets around “within a MG”
	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 DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Max number of DL PRS resources per PFL that UE can process in a slot under it]
	FFS
	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, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}]
Component 2 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 3 candidate values:
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:
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]
	Optional with capability signaling.




	ZTE [7]
	· For 41-4-1, FG 41-4-1a, 41-4-1b, 41-4-1c
· Component 3 is not needed since the DL PRS buffer capability should be the same as legacy one.
· For component 4, the reported value N should be equal or smaller than the value N reported by FG 13-1/27-6 or the reported value T should be equal or larger than the value T reported by FG 13-1. That is because UE processing capability for bandwidth aggregation is lower than the capability for single PFL processing.
· For component 5, the linked PRS resources should be counted as 1 resource.
· For component 5, the reported value should be equal or smaller than the value reported by FG 13-1/27-6 because UE processing capability for bandwidth aggregation is lower than the capability for single PFL processing.
	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.
Note1: 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

[5. Max number of DL PRS resources per across the aggregated PFLs that UE can process in a slot under it]
[bookmark: OLE_LINK2]Note2: each three linked PRS resources are counted as 1 resource
[bookmark: OLE_LINK16]Note3: this value should be equal or smaller than the value reported by FG 13-1 

	FFS
[bookmark: OLE_LINK3]13-1, 
	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
	[bookmark: OLE_LINK8]Component 1 candidate values:
[bookmark: OLE_LINK4][a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}×3
b) FR2 bands: {50, 100, 200, 400}]×3
Component 12 candidate values:
[a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}]
Component 2 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 3 candidate values:
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:
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]




	Samsung [8]
	

	Xiaomi [9]
	As for FG 41-4-1, 41-4-1a, 41-4-1b and 41-4-1c, it is necessary to report the maximum number of aggregated DL PRS resources across 2/3 PFLs that UE can process in a slot under it. 
Proposal 5-1: For FG 41-4-1, 41-4-1a, 41-4-1b and 41-4-1c, add a ‘maximum number of aggregated DL PRS resources across 2/3 PFLs that UE can process in a slot under it’ as a component.
	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 DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Max number of DL PRS resources per PFL that UE can process in a slot under it]
6. Max number of aggregated DL PRS resources across 3 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 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, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}]
Component 2 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 3 candidate values:
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:
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]
	Optional with capability signaling.




	CATT [10]
	FG 41-4-1 and FG 41-4-1a 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_CONNECTED sate.  There are a number of issues to be resolved:
Issue 1: Prerequisite feature groups. 
In our view, there can be two approaches to define the DL PRS processing capabilities for aggregated PRS processing. One is based on FG 13-1 for DL PRS processing capabilities for PRS processing w/o aggregation, and the other is to define all DL PRS processing capabilities for aggregated PRS processing w/o using FG 13-1 as the prerequisite feature groups. Logically, it is unlikely for a UE to support aggregated PRS processing but not support PRS processing without aggregation. Thus, we suggest including FG 13-1 in the Prerequisite feature groups.

Issue 2: [DL PRS buffering capability: Type 1 or Type 2]. 
In our view, both Type 1 and Type 2 DL PRS buffering capability should be considered as the case of legacy PRS processing,

Issue 3: [maximum DL PRS bandwidth in MHz]. 
Although the maximum DL PRS bandwidth in MHz per PFL is included and the number of PFL is already defined, the size of the guard band can be different, which may have impact on the FFT size. Thus, “maximum DL PRS bandwidth in MHz” may be considered. On the other hand, the aggregated PRS processing is for intra-band continuous CCs, the impact guard band may not be significant. For simplicity, we may also not consider the maximum DL PRS bandwidth after aggregation. 

Issue 4: [Max number of DL PRS resources per PFL that UE can process in a slot under it]. 
“Max number of DL PRS resources that UE can process in a slot under it” is included in FG 13-1 for PRS processing without aggregation. If FG 13-1 is included in the prerequisite feature groups, we may not need to define again the “Max number of DL PRS resources that UE can process in a slot under it”.
Proposal 25:  For FG 41-4-1 and FG 41-4-2:  
· Include FG 13-1 in the Prerequisite feature groups
· Include “DL PRS buffering capability: Type 1 or Type 2”. 
· No need to include “Max number of DL PRS resources per PFL that UE can process in a slot under it”.


	OPPO [11]
		
	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 DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Max number of DL PRS resources per PFL that UE can process in a slot under it]
	
	
	
	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
	Component 1 candidate values:
[a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}]
Component 2 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 3 candidate values:
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:
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]




	CMCC [12]
	

	Apple [13]
	Proposal 8:
For FG 41-4-1, 41-4-1a, 41-4-1b and 41-4-1c, keep components 3 and 5 (i.e. remove from the brackets). In notes column, fix the mapping of components to notes e.g. buffering capability is component 3 but note column has it as component 2.


	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		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. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum aggregate DL PRS bandwidth in MHz, which is supported and reported by UE.
4. Max number of DL PRS resources per PFL that UE can process in a slot
	13-1, 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, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}]

Component 2 candidate values:
a)	FR1 bands: { 10, 15, 20, 30, 40, 50, 60, 80, 100, 120, 150, 180, 200, 240, 300}
b)	FR2 bands: { 150, 200, 300, 400, 600, 800, 1000, 1200}





Component 3 candidate values:
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:
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 same DL PRS buffering capability for each PFL as that reported in the corresponding component in 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.




	Ericsson [16]
	In Rel-18, PRS bandwidth aggregation is only supported within the measurement gap.  Hence, in FGs 41-4-1, 41-4-1a, 41-4-1b, 41-4-1c, we propose the remove the brackets around ‘within a MG’.
For FGs 41-4-1, 41-4-1a, 41-4-1b, and 41-4-1c, remove brackets around ‘within MG’ in the ‘Consequence if the feature is not supported by the UE’ column. 




	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 DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Max number of DL PRS resources per PFL that UE can process in a slot under it]
	FFS
	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}
b) FR2 bands: {50, 100, 200, 400}]
Component 2 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 3 candidate values:
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:
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]
	Optional with capability signaling.



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
		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 DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Max number of DL PRS resources per PFL that UE can process in a slot under it]
	FFS
	No
	n/a
	DL PRS processing capabilities for aggregated PRS processing of 2 PFLs in intra-band contiguous [within a MG] for RRC_CONNECTED INACTIVE and RRC_IDLE 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: {10, 20, 40, 50, 80, 100}
b) FR2 bands: {100, 200, 400}

Component 2 3 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 3 4candidate values:
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 5 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]

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




	Spreadtrum Communications [4]
	

	Vivo [5]
		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 of 2 PFLs that UE can process in a slot under it]
	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 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 3 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 4 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]

[Component 5 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]
	Optional with capability signaling.




	Intel Coporation [6]
	· FG 41-4-1/41-4-1a/41-4-1b/41-4-1c (PRS aggregation): Remove brackets in the components list; remove brackets around “within a MG”
	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 DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Max number of DL PRS resources per PFL that UE can process in a slot under it]
	FFS
	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}
b) FR2 bands: {50, 100, 200, 400}]
Component 2 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 3 candidate values:
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:
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]
	Optional with capability signaling.




	ZTE [7]
	· For 41-4-1, FG 41-4-1a, 41-4-1b, 41-4-1c
· Component 3 is not needed since the DL PRS buffer capability should be the same as legacy one.
· For component 4, the reported value N should be equal or smaller than the value N reported by FG 13-1/27-6 or the reported value T should be equal or larger than the value T reported by FG 13-1. That is because UE processing capability for bandwidth aggregation is lower than the capability for single PFL processing.
· For component 5, the linked PRS resources should be counted as 1 resource.
· For component 5, the reported value should be equal or smaller than the value reported by FG 13-1/27-6 because UE processing capability for bandwidth aggregation is lower than the capability for single PFL processing.
	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.
Note1: 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

[5. Max number of DL PRS resources per across aggregated PFL that UE can process in a slot under it]
Note2: each two linked PRS resources are counted as 1 resource
Note3: this value should be equal or smaller than the value reported by FG 27-6 

	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_CONNECTED sate is not supported
	Per band
	n/a
	n/a
	n/a
	[bookmark: OLE_LINK11]Component 1 candidate values:
[a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}×2
b) FR2 bands: {50, 100, 200, 400}]×2
Component 12 candidate values:
[a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}]
Component 2 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 3 candidate values:
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:
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]




	Samsung [8]
	

	Xiaomi [9]
	As for FG 41-4-1, 41-4-1a, 41-4-1b and 41-4-1c, it is necessary to report the maximum number of aggregated DL PRS resources across 2/3 PFLs that UE can process in a slot under it. 
Proposal 5-1: For FG 41-4-1, 41-4-1a, 41-4-1b and 41-4-1c, add a ‘maximum number of aggregated DL PRS resources across 2/3 PFLs that UE can process in a slot under it’ as a component.

In addition, for FG 41-4-1b and 41-4-1c, for UE in RRC_INACTIVE and RRC_IDLE, there is no MG. thus the text in the [within a MG] in the column of consequence should be deleted.
Proposal 5-2: For FG 41-4-1b and 41-4-1c, delete ‘[within a MG]’ from the column of consequence.
	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 DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Max number of DL PRS resources per PFL that UE can process in a slot under it]
6. Max number of aggregated DL PRS resources across 2 PFLs that UE can process in a slot under it
	FFS
	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}
b) FR2 bands: {50, 100, 200, 400}]
Component 2 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 3 candidate values:
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:
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]
	Optional with capability signaling.




	CATT [10]
	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.  There are a number of issues to be resolved. 
Issue 1: Prerequisite feature groups. 
Similar to the discussion of FG 41-4-1 and FG 41-4-1a, we suggest including FG 13-1 in the Prerequisite feature groups.

Issue 2: [DL PRS buffering capability: Type 1 or Type 2]. 
Similar to the discussion of FG 41-4-1 and FG 41-4-1a, we believe both Type 1 and Type 2 DL PRS buffering capability should be considered as the case of legacy PRS processing,

Issue 3: [maximum DL PRS bandwidth in MHz]. 
Similar to the discussion of FG 41-4-1 and FG 41-4-1a, for simplicity, we may also not consider the maximum DL PRS bandwidth after aggregation. 

Issue 4: [Max number of DL PRS resources per PFL that UE can process in a slot under it]. 
If FG 13-1 is included in the prerequisite feature groups, we may not need to define again the “Max number of DL PRS resources that UE can process in a slot under it”.
Proposal 26:  For FG 41-4-1b and FG 41-4-1c:  
· Include FG 13-1 in the Prerequisite feature groups
· Include “DL PRS buffering capability: Type 1 or Type 2”. 
· No need to include “Max number of DL PRS resources per PFL that UE can process in a slot under it”.


	OPPO [11]
	

	CMCC [12]
	

	Apple [13]
	Proposal 8:
For FG 41-4-1, 41-4-1a, 41-4-1b and 41-4-1c, keep components 3 and 5 (i.e. remove from the brackets). In notes column, fix the mapping of components to notes e.g. buffering capability is component 3 but note column has it as component 2.


	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		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. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum aggregate DL PRS bandwidth in MHz, which is supported and reported by UE.
4. Max number of DL PRS resources per PFL that UE can process in a slot
	13-1
	No
	n/a
	DL PRS processing capabilities for aggregated PRS processing of 2 PFLs in intra-band contiguous 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}
b) FR2 bands: {50, 100, 200, 400}]

Component 2 candidate values:
a)	FR1 bands: {10, 20, 40, 50, 80, 100, 160, 200}
b)	FR2 bands: {100, 200, 300, 400, 600, 800} 


[Component 3 candidate values:
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:
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]
	Optional with capability signaling.




	Ericsson [16]
	In Rel-18, PRS bandwidth aggregation is only supported within the measurement gap.  Hence, in FGs 41-4-1, 41-4-1a, 41-4-1b, 41-4-1c, we propose the remove the brackets around ‘within a MG’.
For FGs 41-4-1, 41-4-1a, 41-4-1b, and 41-4-1c, remove brackets around ‘within MG’ in the ‘Consequence if the feature is not supported by the UE’ column. 




	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 DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Max number of DL PRS resources per PFL that UE can process in a slot under it]

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

[Component 3 candidate values:
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:
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]
	Optional with capability signaling.



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
		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 DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Max number of DL PRS resources per PFL that UE can process in a slot under it]

	FFS
	No
	n/a
	DL PRS processing capabilities for aggregated PRS processing of 3 PFLs in intra-band contiguous [within a MG] for RRC_CONNECTEDRRC_IDLE and RRC_INACTIVE 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, 10060, 140, 240, 300}
b) FR2 bands: {300, 600, 850, 120050, 100, 200, 400}]

Component 2 candidate values:
a) FR1 bands: {20, 40, 60, 80, 100}
b) FR2 bands: {100, 200, 400}

Component 2 3 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 3 4candidate values:
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 5 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]

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




	Spreadtrum Communications [4]
	

	Vivo [5]
		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 of 2 PFLs that UE can process in a slot under it]
	13-1
	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 sate is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values:
[a) FR1 bands: {5, 10, 20, 30, 40, 50, 60, 80, 100, 120, 150, 160 , 180, 200. 240, 300}
b) FR2 bands: {50, 100, 200, 300, 400, 600, 800, 1200}]

Component 2 candidate values:
[a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}]
Component 3 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 4 candidate values:
a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280, 2560,3840 } 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]

[Component 5 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]
	Optional with capability signaling.




	Intel Coporation [6]
	· FG 41-4-1/41-4-1a/41-4-1b/41-4-1c (PRS aggregation): Remove brackets in the components list; remove brackets around “within a MG”
	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 DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Max number of DL PRS resources per PFL that UE can process in a slot under it]

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

[Component 3 candidate values:
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:
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]
	Optional with capability signaling.




	ZTE [7]
	· For 41-4-1, FG 41-4-1a, 41-4-1b, 41-4-1c
· Component 3 is not needed since the DL PRS buffer capability should be the same as legacy one.
· For component 4, the reported value N should be equal or smaller than the value N reported by FG 13-1/27-6 or the reported value T should be equal or larger than the value T reported by FG 13-1. That is because UE processing capability for bandwidth aggregation is lower than the capability for single PFL processing.
· For component 5, the linked PRS resources should be counted as 1 resource.
· For component 5, the reported value should be equal or smaller than the value reported by FG 13-1/27-6 because UE processing capability for bandwidth aggregation is lower than the capability for single PFL processing.
	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.
Note1: 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

[5. Max number of DL PRS resources acroos aggregatedper PFL that UE can process in a slot under it]
Note2: each three linked PRS resources are counted as 1 resource
Note3: this value should be equal or smaller than the value reported by FG 27-6 

	27-6FFS
	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, 20, 40, 50, 80, 100}×2
b) FR2 bands: {50, 100, 200, 400}]×2
Component 12 candidate values:
[a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}]
Component 2 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 3 candidate values:
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:
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]




	Samsung [8]
	

	Xiaomi [9]
	As for FG 41-4-1, 41-4-1a, 41-4-1b and 41-4-1c, it is necessary to report the maximum number of aggregated DL PRS resources across 2/3 PFLs that UE can process in a slot under it. 
Proposal 5-1: For FG 41-4-1, 41-4-1a, 41-4-1b and 41-4-1c, add a ‘maximum number of aggregated DL PRS resources across 2/3 PFLs that UE can process in a slot under it’ as a component.

In addition, for FG 41-4-1b and 41-4-1c, for UE in RRC_INACTIVE and RRC_IDLE, there is no MG. thus the text in the [within a MG] in the column of consequence should be deleted.
Proposal 5-2: For FG 41-4-1b and 41-4-1c, delete ‘[within a MG]’ from the column of consequence.
	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 DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Max number of DL PRS resources per PFL that UE can process in a slot under it]
6. Max number of aggregated DL PRS resources across 3 PFLs that UE can process in a slot under it
	FFS
	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, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}]
Component 2 candidate values:
[a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering]

[Component 3 candidate values:
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:
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]
	Optional with capability signaling.




	CATT [10]
	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.  There are a number of issues to be resolved. 
Issue 1: Prerequisite feature groups. 
Similar to the discussion of FG 41-4-1 and FG 41-4-1a, we suggest including FG 13-1 in the Prerequisite feature groups.

Issue 2: [DL PRS buffering capability: Type 1 or Type 2]. 
Similar to the discussion of FG 41-4-1 and FG 41-4-1a, we believe both Type 1 and Type 2 DL PRS buffering capability should be considered as the case of legacy PRS processing,

Issue 3: [maximum DL PRS bandwidth in MHz]. 
Similar to the discussion of FG 41-4-1 and FG 41-4-1a, for simplicity, we may also not consider the maximum DL PRS bandwidth after aggregation. 

Issue 4: [Max number of DL PRS resources per PFL that UE can process in a slot under it]. 
If FG 13-1 is included in the prerequisite feature groups, we may not need to define again the “Max number of DL PRS resources that UE can process in a slot under it”.
Proposal 26:  For FG 41-4-1b and FG 41-4-1c:  
· Include FG 13-1 in the Prerequisite feature groups
· Include “DL PRS buffering capability: Type 1 or Type 2”. 
· No need to include “Max number of DL PRS resources per PFL that UE can process in a slot under it”.


	OPPO [11]
		
	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 DL PRS bandwidth in MHz], which is supported and reported by UE.
[5. Max number of DL PRS resources per PFL that UE can process in a slot under it]

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

[Component 3 candidate values:
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:
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]




	CMCC [12]
	

	Apple [13]
	Proposal 8:
For FG 41-4-1, 41-4-1a, 41-4-1b and 41-4-1c, keep components 3 and 5 (i.e. remove from the brackets). In notes column, fix the mapping of components to notes e.g. buffering capability is component 3 but note column has it as component 2.


	NTT DOCOMO, INC. [14]
	Regarding component of DL PRS buffering capability, components of FG13-1 (i.e., Common DL PRS Processing Capability) can be considered as baseline for FG41-4-1c similar to FG41-4-1.
Regarding “Consequence if the feature is not supported by the UE” column, we think the current description is not aligned with the feature group for RRC_IDLE and RRC_INACTIVE state. Thus, it necessary to remove “[within a MG]” and change “for RRC_CONNECTED sate” to “for RRC_IDLE and RRC_INACTIVE sate”.
Proposal 6: 
· Support DL PRS buffering capability of FG41-4-1c as follows:
· DL PRS buffering capability: Type 1 or Type 2
· Type 1 – sub-slot/symbol level buffering
· Type 2 – slot level buffering
Proposal 7: 
· Regarding “Consequence if the feature is not supported by the UE” column in FG41-4-1c,
· Remove “[within a MG]”
· Change “for RRC_CONNECTED sate” to “for RRC_IDLE and RRC_INACTIVE sate”

	Qualcomm Incorporated [15]
		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. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum aggregate DL PRS bandwidth in MHz, which is supported and reported by UE.
4. Max number of DL PRS resources per PFL that UE can process in a slot 

	13-1, 41-4-1b
	No
	n/a
	DL PRS processing capabilities for aggregated PRS processing of 3 PFLs in intra-band contiguous 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}
b) FR2 bands: {50, 100, 200, 400}]

Component 2 candidate values:
a)	FR1 bands: { 10, 15, 20, 30, 40, 50, 60, 80, 100, 120, 150, 180, 200, 240, 300}
b)	FR2 bands: { 150, 200, 300, 400, 600, 800, 1000, 1200}

[Component 3 candidate values:
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:
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]
	Optional with capability signaling.




	Ericsson [16]
	In Rel-18, PRS bandwidth aggregation is only supported within the measurement gap.  Hence, in FGs 41-4-1, 41-4-1a, 41-4-1b, 41-4-1c, we propose the remove the brackets around ‘within a MG’.
For FGs 41-4-1, 41-4-1a, 41-4-1b, and 41-4-1c, remove brackets around ‘within MG’ in the ‘Consequence if the feature is not supported by the UE’ column. 




	41. NR_pos_enh2
	41-4-3
	Support of PRS bandwidth aggregation in RRC_CONNECTED — DL-TDOA
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
		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
	
	No
	
	
	Per UE
	
	
	
	Need for location server to know if the feature is supported
	




	Spreadtrum Communications [4]
	

	Vivo [5]
		41-4-3
	Support of PRS bandwidth aggregation in RRC_CONNECTED — DL-TDOA [and Multi-RTT]
	Support of PRS bandwidth aggregation in RRC_CONNECTED for DL-TDOA - location server
	41-4-1
	No
	
	Support of PRS bandwidth aggregation in RRC_CONNECTED e 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.

Note: Applicable for both UE-assisted and UE-based DL-TDOA


	Optional with capability signaling.

	41-4-3a
	Support of PRS bandwidth aggregation in RRC_CONNECTED —Multi-RTT
	Support of PRS bandwidth aggregation in RRC_CONNECTED for Multi-RTT - location server
	41-4-1
	No
	
	Support of 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.




	Intel Coporation [6]
		41. NR_pos_enh2
	41-4-3
	Support of PRS bandwidth aggregation in RRC_CONNECTED — DL-TDOA
	1) Support of PRS bandwidth aggregation across multiple PFLs in RRC_CONNECTED
	At least one of: 41-4-1 or 41-4-1a
	No
	N.A.
	PRS bandwidth aggregation across multiple PFLs in RRC_CONNECTED state is not supported for DL TDOA
	Per band
	N.A.
	N.A.
	N.A.
	Need for location server to know if the feature is supported.
	Optional with capability signaling




	ZTE [7]
		41-4-3
	Support of PRS bandwidth aggregation in RRC_CONNECTED — DL-TDOA
	Support DL-TDOA positioning method with PRS bandwidth aggregation in RRC_CONNECTED 
	13-3
	Yes
	
	DL-TDOA positioning method with PRS bandwidth aggregation is not supported in RRC_CONNECTED
	Per band
	
	
	
	Need for location server to know if the feature is supported.





	Samsung [8]
	

	Xiaomi [9]
	As for FG 41-4-3, 41-4-3a, 41-4-4, 41-4-4a, 41-4-5, add following into the component:
1. Max number of aggregated DL PRS Resource Sets per TRP across aggregated PFLs supported by UE.
Values = [1, 2]
2. Max number of aggregated DL PRS Resource per TRP across aggregated PFLs supported by UE.
3. Max number of TRPs with aggregated DL PRS resource set per UE.
Values = {4, 6, 12, 16, 24, 32, 64, 128, 256}

Proposal 5-4: For FG 41-4-3, 41-4-3a, 41-4-4, 41-4-4a, 41-4-5, add following into the component:
1. Max number of aggregated DL PRS Resource Sets per TRP across aggregated PFLs supported by UE.
Values = [1, 2]
2. Max number of aggregated DL PRS Resource per TRP across aggregated PFLs supported by UE.
3. Max number of TRPs with aggregated DL PRS resource set per UE.
Values = {4, 6, 12, 16, 24, 32, 64, 128, 256}
	41. NR_pos_enh2
	41-4-3
	Support of PRS bandwidth aggregation in RRC_CONNECTED — DL-TDOA
	1. Max number of aggregated DL PRS Resource Sets per TRP across aggregated PFLs supported by UE.
Values = [1, 2]
2. Max number of aggregated DL PRS Resource per TRP across aggregated PFLs supported by UE.
3. Max number of TRPs with aggregated DL PRS resource set per UE.
Values = {4, 6, 12, 16, 24, 32, 64, 128, 256}

	13-3b,
41-4-1 or 41-4-1a
	
	
	
	
	
	
	
	
	Optional with capability signaling.




	CATT [10]
	

	OPPO [11]
	

	CMCC [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		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 — DL-TDOA
	41-4-1 or 41-4-2
	No
	
	
	per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

	Optional with capability signaling




	Ericsson [16]
	Regarding pre-requisites for FG 41-4-3, we propose to support FG 13-3 and at least one of FG 41-4-1 and FG 41-4-1a.
[bookmark: _Toc146920225]The pre-requisites for FG 41-4-3 include the following:
· [bookmark: _Toc146920226]FG 13-3, and
· [bookmark: _Toc146920227]at least one of FG 41-4-1 and FG 41-4-1a




	41. NR_pos_enh2
	41-4-3a
	Support of PRS bandwidth aggregation in RRC_CONNECTED —Multi-RTT
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
		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
	
	No
	
	
	Per UE
	
	
	
	Need for location server to know if the feature is supported
	




	Spreadtrum Communications [4]
	

	Vivo [5]
	

	Intel Coporation [6]
		41. NR_pos_enh2
	41-4-3a
	Support of PRS bandwidth aggregation in RRC_CONNECTED —Multi-RTT
	1) Support of PRS bandwidth aggregation across multiple PFLs in RRC_CONNECTED
	At least one of: 41-4-1 or 41-4-1a
	No
	N.A.
	PRS bandwidth aggregation across multiple PFLs in RRC_CONNECTED state is not supported for multi-RTT
	Per band
	N.A.
	N.A.
	N.A.
	Need for location server to know if the feature is supported.
	Optional with capability signaling




	ZTE [7]
		41-4-3a
	Support of PRS bandwidth aggregation in RRC_CONNECTED —Multi-RTT
	Support Multi-RTT positioning method with PRS bandwidth aggregation in RRC_CONNECTED
	13-4
	Yes
	
	Multi-RTT positioning method with PRS bandwidth aggregation is not supported in RRC_CONNECTED
	Per band
	
	
	
	Need for location server to know if the feature is supported.





	Samsung [8]
	

	Xiaomi [9]
	As for FG 41-4-3, 41-4-3a, 41-4-4, 41-4-4a, 41-4-5, add following into the component:
1. Max number of aggregated DL PRS Resource Sets per TRP across aggregated PFLs supported by UE.
Values = [1, 2]
2. Max number of aggregated DL PRS Resource per TRP across aggregated PFLs supported by UE.
3. Max number of TRPs with aggregated DL PRS resource set per UE.
Values = {4, 6, 12, 16, 24, 32, 64, 128, 256}

Proposal 5-4: For FG 41-4-3, 41-4-3a, 41-4-4, 41-4-4a, 41-4-5, add following into the component:
1. Max number of aggregated DL PRS Resource Sets per TRP across aggregated PFLs supported by UE.
Values = [1, 2]
2. Max number of aggregated DL PRS Resource per TRP across aggregated PFLs supported by UE.
3. Max number of TRPs with aggregated DL PRS resource set per UE.
Values = {4, 6, 12, 16, 24, 32, 64, 128, 256}
	41. NR_pos_enh2
	41-4-3a
	Support of PRS bandwidth aggregation in RRC_CONNECTED —Multi-RTT
	1. Max number of aggregated DL PRS Resource Sets per TRP across aggregated PFLs supported by UE.
Values = [1, 2]
2. Max number of aggregated DL PRS Resource per TRP across aggregated PFLs supported by UE.
3. Max number of TRPs with aggregated DL PRS resource set per UE.
Values = {4, 6, 12, 16, 24, 32, 64, 128, 256}
	13-4b,
41-4-1 or 41-4-1a
	
	
	
	
	
	
	
	
	Optional with capability signaling.




	CATT [10]
	

	OPPO [11]
	

	CMCC [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		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 —Multi-RTT
	41-4-1 or 41-4-2
	No
	
	
	per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

	Optional with capability signaling




	Ericsson [16]
	Regarding pre-requisites for FG 41-4-3a, we propose to support FG 13-4 and at least one of FG 41-4-1 and FG 41-4-1a.
[bookmark: _Toc146920228]The pre-requisites for FG 41-4-3a include the following:
· [bookmark: _Toc146920229]FG 13-4, and
· [bookmark: _Toc146920230]at least one of FG 41-4-1 and FG 41-4-1a




	41. NR_pos_enh2
	41-4-4
	Support of PRS bandwidth aggregation in RRC_ INACTIVE — DL-TDOA
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
		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
	
	No
	
	
	Per UE
	
	
	
	Need for location server to know if the feature is supported
	




	Spreadtrum Communications [4]
	

	Vivo [5]
		41-4-4
	Support of PRS bandwidth aggregation in RRC_ INACTIVE — DL-TDOA [and Multi-RTT]
	Support of PRS bandwidth aggregation in RRC_ INACTIVE for DL-TDOA - location server
	41-4-1
	No
	
	Support of 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.

Note: Applicable for both UE-assisted and UE-based DL-TDOA


	Optional with capability signaling.




	Intel Coporation [6]
		41. NR_pos_enh2
	41-4-4
	Support of PRS bandwidth aggregation in RRC_ INACTIVE — DL-TDOA
	1) Support of PRS bandwidth aggregation across multiple PFLs in RRC_INACTIVE
	At least one of: 41-4-1b or 41-4-1c
	[Yes]
	N.A.
	PRS bandwidth aggregation across multiple PFLs in RRC_INACTIVE state is not supported for DL-TDOA
	Per band
	N.A.
	N.A.
	N.A.
	Need for location server to know if the feature is supported.
	Optional with capability signaling




	ZTE [7]
		41-4-4
	Support of PRS bandwidth aggregation in RRC_ INACTIVE — DL-TDOA
	Support DL-TDOA positioning method with PRS bandwidth aggregation in RRC_ INACTIVE 
	27-18a
	Yes
	
	DL-TDOA positioning method with PRS bandwidth aggregation is not supported in RRC_ INACTIVE
	Per band
	
	
	
	Need for location server to know if the feature is supported.





	Samsung [8]
	

	Xiaomi [9]
	As for FG 41-4-3, 41-4-3a, 41-4-4, 41-4-4a, 41-4-5, add following into the component:
1. Max number of aggregated DL PRS Resource Sets per TRP across aggregated PFLs supported by UE.
Values = [1, 2]
2. Max number of aggregated DL PRS Resource per TRP across aggregated PFLs supported by UE.
3. Max number of TRPs with aggregated DL PRS resource set per UE.
Values = {4, 6, 12, 16, 24, 32, 64, 128, 256}

Proposal 5-4: For FG 41-4-3, 41-4-3a, 41-4-4, 41-4-4a, 41-4-5, add following into the component:
1. Max number of aggregated DL PRS Resource Sets per TRP across aggregated PFLs supported by UE.
Values = [1, 2]
2. Max number of aggregated DL PRS Resource per TRP across aggregated PFLs supported by UE.
3. Max number of TRPs with aggregated DL PRS resource set per UE.
Values = {4, 6, 12, 16, 24, 32, 64, 128, 256}
	41. NR_pos_enh2
	41-4-4
	Support of PRS bandwidth aggregation in RRC_ INACTIVE — DL-TDOA
	1. Max number of aggregated DL PRS Resource Sets per TRP across aggregated PFLs supported by UE.
Values = [1, 2]
2. Max number of aggregated DL PRS Resource per TRP across aggregated PFLs supported by UE.
3. Max number of TRPs with aggregated DL PRS resource set per UE.
Values = {4, 6, 12, 16, 24, 32, 64, 128, 256}
	27-18a, 41-4-1b or 41-4-1c
	
	
	
	
	
	
	
	
	Optional with capability signaling.




	CATT [10]
	

	OPPO [11]
	

	CMCC [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		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 — DL-TDOA
	41-4-1 or 41-4-2
	No
	
	
	per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

	Optional with capability signaling




	Ericsson [16]
	Regarding pre-requisites for FG 41-4-4, we propose to support FG 27-18a and at least one of FG 41-4-1b and FG 41-4-1c.
[bookmark: _Toc146920231]The pre-requisites for FG 41-4-4 include the following:
· [bookmark: _Toc146920232]FG 27-18a, and
· [bookmark: _Toc146920233]at least one of FG 41-4-1b and FG 41-4-1c




	41. NR_pos_enh2
	41-4-4a
	Support of PRS bandwidth aggregation in RRC_ INACTIVE —Multi-RTT
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
		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
	
	No
	
	
	Per UE
	
	
	
	Need for location server to know if the feature is supported
	




	Spreadtrum Communications [4]
	

	Vivo [5]
		41-4-4
	Support of PRS bandwidth aggregation in RRC_ INACTIVE —Multi-RTT [and Multi-RTT]
	Support of PRS bandwidth aggregation in RRC_ INACTIVE for Multi-RTT - location server
	41-4-1
	No
	
	Support of 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.




	Intel Coporation [6]
		41. NR_pos_enh2
	41-4-4a
	Support of PRS bandwidth aggregation in RRC_ INACTIVE —Multi-RTT
	1) Support of PRS bandwidth aggregation across multiple PFLs in RRC_INACTIVE
	At least one of: 41-4-1b or 41-4-1c
	[Yes]
	N.A.
	PRS bandwidth aggregation across multiple PFLs in RRC_INACTIVE state is not supported for multi-RTT
	Per band
	N.A.
	N.A.
	N.A.
	Need for location server to know if the feature is supported.
	Optional with capability signaling




	ZTE [7]
		41-4-4a
	Support of PRS bandwidth aggregation in RRC_ INACTIVE —Multi-RTT
	Support Multi-RTT positioning method with PRS bandwidth aggregation in RRC_ INACTIVE
	27-18c
	Yes
	
	Multi-RTT positioning method with PRS bandwidth aggregation is not supported in RRC_ INACTIVE
	Per band
	
	
	
	Need for location server to know if the feature is supported.





	Samsung [8]
	

	Xiaomi [9]
	As for FG 41-4-3, 41-4-3a, 41-4-4, 41-4-4a, 41-4-5, add following into the component:
1. Max number of aggregated DL PRS Resource Sets per TRP across aggregated PFLs supported by UE.
Values = [1, 2]
2. Max number of aggregated DL PRS Resource per TRP across aggregated PFLs supported by UE.
3. Max number of TRPs with aggregated DL PRS resource set per UE.
Values = {4, 6, 12, 16, 24, 32, 64, 128, 256}

Proposal 5-4: For FG 41-4-3, 41-4-3a, 41-4-4, 41-4-4a, 41-4-5, add following into the component:
1. Max number of aggregated DL PRS Resource Sets per TRP across aggregated PFLs supported by UE.
Values = [1, 2]
2. Max number of aggregated DL PRS Resource per TRP across aggregated PFLs supported by UE.
3. Max number of TRPs with aggregated DL PRS resource set per UE.
Values = {4, 6, 12, 16, 24, 32, 64, 128, 256}
	41. NR_pos_enh2
	41-4-4a
	Support of PRS bandwidth aggregation in RRC_ INACTIVE —Multi-RTT
	1. Max number of aggregated DL PRS Resource Sets per TRP across aggregated PFLs supported by UE.
Values = [1, 2]
2. Max number of aggregated DL PRS Resource per TRP across aggregated PFLs supported by UE.
3. Max number of TRPs with aggregated DL PRS resource set per UE.
Values = {4, 6, 12, 16, 24, 32, 64, 128, 256}
	27-18c, 41-4-1b or 41-4-1c
	
	
	
	
	
	
	
	
	Optional with capability signaling.




	CATT [10]
	

	OPPO [11]
	

	CMCC [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		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 —Multi-RTT
	41-4-1 or 41-4-2
	No
	
	
	per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

	Optional with capability signaling




	Ericsson [16]
	Regarding pre-requisites for FG 41-4-4a, we propose to support FG 27-18c and at least one of FG 41-4-1b and FG 41-4-1c.
[bookmark: _Toc146920234]The pre-requisites for FG 41-4-4a include the following:
· [bookmark: _Toc146920235]FG 27-18c, and
· [bookmark: _Toc146920236]at least one of FG 41-4-1b and FG 41-4-1c




	41. NR_pos_enh2
	41-4-5
	Support of PRS bandwidth aggregation in RRC_IDLE — [DL-TDOA and Multi-RTT]
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	For FG 41-4-5, support of PRS bandwidth aggregation in RRC_IDLE, there is no expectation that multi-RTT measurements should be reported.  As this is the case multi-RTT should be removed from the description of FG 41-4-5.
Proposal 4.1:	Remove multi-RTT measurement from the description of FG 41-4-5, Support of PRS bandwidth aggregation in RRC_IDLE.
	41. NR_pos_enh2
	41-4-5
	Support of PRS bandwidth aggregation in RRC_IDLE — [DL-TDOA and Multi-RTT]
	
	
	
	
	
	
	
	
	
	
	




	Huawei/HiSilicon [3]
		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
	
	No
	
	
	Per UE
	
	
	
	Need for location server to know if the feature is supported
	




	Spreadtrum Communications [4]
	

	Vivo [5]
		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 - location server
	41-4-1
	No
	
	Support of 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.

Note: Applicable for both UE-assisted and UE-based DL-TDOA
	Optional with capability signaling.




	Intel Coporation [6]
	· FG 41-4-5 (PRS bandwidth aggregation in RRC_IDLE): Remove Multi-RTT since the UE would need to get to CONNECTED mode to transmit SRSpos for Multi-RTT which would negate the power savings from support of PRS bandwidth aggregation in RRC_IDLE. Thus, there isn’t sufficient motivation to support this feature for Multi-RTT.
	41. NR_pos_enh2
	41-4-5
	Support of PRS bandwidth aggregation in RRC_IDLE — [DL-TDOA and Multi-RTT]
	1) Support of PRS bandwidth aggregation across multiple PFLs in RRC_IDLE for DL-TDOA
	At least one of: 41-4-1b or 41-4-1c
	No
	N.A.
	PRS bandwidth aggregation across multiple PFLs in RRC_IDLE state is not supported for DL-TDOA
	Per band
	N.A.
	N.A.
	N.A.
	Need for location server to know if the feature is supported.
	Optional with capability signaling




	ZTE [7]
	· FG 41-4-5 should be split into two rows for DL-TDOA and Multi-RTT respectively.
	41-4-5
	Support of PRS bandwidth aggregation in RRC_IDLE — [DL-TDOA and Multi-RTT]
	Support DL-TDOA positioning method with PRS bandwidth aggregation in RRC_ IDLE 
	[bookmark: OLE_LINK19]41-4-1b, 41-4-1c
	Yes
	
	DL-TDOA positioning method with PRS bandwidth aggregation is not supported in RRC_ IDLE
	Per band
	
	
	
	Need for location server to know if the feature is supported.


	41-4-5a
	Support of PRS bandwidth aggregation in RRC_IDLE — [DL-TDOA and Multi-RTT]
	Support Multi-RTT positioning method with PRS bandwidth aggregation in RRC_ IDLE
	41-4-1b, 41-4-1c
	Yes
	
	Multi-RTT positioning method with PRS bandwidth aggregation is not supported in RRC_ IDLE
	Per band
	
	
	
	Need for location server to know if the feature is supported.





	Samsung [8]
	

	Xiaomi [9]
	As for FG 41-4-3, 41-4-3a, 41-4-4, 41-4-4a, 41-4-5, add following into the component:
1. Max number of aggregated DL PRS Resource Sets per TRP across aggregated PFLs supported by UE.
Values = [1, 2]
2. Max number of aggregated DL PRS Resource per TRP across aggregated PFLs supported by UE.
3. Max number of TRPs with aggregated DL PRS resource set per UE.
Values = {4, 6, 12, 16, 24, 32, 64, 128, 256}

Proposal 5-4: For FG 41-4-3, 41-4-3a, 41-4-4, 41-4-4a, 41-4-5, add following into the component:
1. Max number of aggregated DL PRS Resource Sets per TRP across aggregated PFLs supported by UE.
Values = [1, 2]
2. Max number of aggregated DL PRS Resource per TRP across aggregated PFLs supported by UE.
3. Max number of TRPs with aggregated DL PRS resource set per UE.
Values = {4, 6, 12, 16, 24, 32, 64, 128, 256}
As for FG 41-4-5, since SRS transmission is not supported in RRC_IDLE, we suggest to remove Multi-RTT.
Proposal 5-3: propose the following update on FG 41-4-5
· Support of PRS bandwidth aggregation in RRC_IDLE — [DL-TDOA and Multi-RTT]

	41. NR_pos_enh2
	41-4-5
	Support of PRS bandwidth aggregation in RRC_IDLE — [DL-TDOA and Multi-RTT]
	1. Max number of aggregated DL PRS Resource Sets per TRP across aggregated PFLs supported by UE.
Values = [1, 2]
2. Max number of aggregated DL PRS Resource per TRP across aggregated PFLs supported by UE.
3. Max number of TRPs with aggregated DL PRS resource set per UE.
Values = {4, 6, 12, 16, 24, 32, 64, 128, 256}
	41-4-1b or 41-4-1c
	
	
	
	
	
	
	
	
	Optional with capability signaling.




	CATT [10]
	

	OPPO [11]
		
	41-4-5
	Support of PRS bandwidth aggregation in RRC_IDLE — DL-TDOA [and Multi-RTT]
	
	
	
	
	
	




	CMCC [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	At the previous meeting, FGs of PRS bandwidth aggregation in RRC_CONNECTED and in RRC_INACTICE state were separated for DL-TDOA and Multi-RTT such as FG41-4-3, FG41-4-3a, FG41-4-4 and FG41-4-4a [1]. Similarly, the support of PRS bandwidth aggregation in RRC_IDLE state can be covered by separate FGs for DL-TDOA and Multi-RTT. However, it is still under discussion whether/how PRS bandwidth aggregation is supported by UEs in RRC_IDLE state in RAN2. So, discussion on FG41-4-5 may need to wait for the outcome of such discussion.

	Qualcomm Incorporated [15]
		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
	41-3-3
	No
	
	
	per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

	Optional with capability signaling




	Ericsson [16]
	




	41. NR_pos_enh2
	41-4-6
	Support of positioning SRS bandwidth aggregation in RRC_CONNECTED
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
		41. NR_pos_enh2
	41-4-6
	Support of positioning SRS bandwidth aggregation in RRC_CONNECTED
	1. Number of aggregated SRS resources within a slot
2. Support the same SRS power reduction across aggregated carriers
	
	Yes
	
	
	Per band
	
	
	
	Need for location server to know if the feature is supported
	




	Spreadtrum Communications [4]
	

	Vivo [5]
	For FG 41-4-6, intra-band contiguous should be added before “RRC_CONNECTED” based on the WID. In addition, we add some components for SRS bandwidth aggregation, such as the carrier number for aggregation, the carrier bandwidth for aggregation
· Regarding FG 41-4-6 UE feature group of UL SRS bandwidth aggregation, add “intra-band contiguous” in the naming of FG and add the components as the following:
· The support of maximum number of supported aggregated carriers
· The support of the larger than 100M for FR1 or 400M for FR2 
· The support of SRS type for UL bandwidth aggregation
· The maximum number for SRS bandwidth aggregation

	41-4-6
	[bookmark: _Hlk141974641]Support of positioning SRS bandwidth aggregation in intra-band contiguous in RRC_CONNECTED
	1. The maximum number of supported aggregated carriers(value:2,3) in Intra band contiguous carriers
2. Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE.
a)	FR1 bands: { 80, 100, 160, 200M}
b)	FR2 bands: {50, 100, 200, 400, 600, 800}
3. The support of periodic/semi-persistent/aperiodic UL SRS for UL bandwidth aggregation
4. Maximum SRS bandwidth supported within a single CC 
5. Max number of SRS Resource Sets for positioning supported by UE for SRS bandwidth aggregation
6. Max number of periodic SRS Resources for positioning for SRS bandwidth aggregation
7. Max number of periodic SRS Resources for positioning per slot for SRS bandwidth aggregation
8. Max number of P/SP SRS Resources for positioning for SRS bandwidth aggregation
9. Max number of P/SP SRS Resources for positioning per slot for SRS bandwidth aggregation
Note: The support of simultaneous positioning SRS for UL bandwidth aggregation means the condition can be supported (e.g., the same PAPR across carriers., phase continuity across carriers
	41-6
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	RAN1 kindly requests RAN2 to decide on the necessity for location server to know if the feature is supported
	Optional with capability signaling




	Intel Coporation [6]
	· FGs 41-4-6, 41-4-7, 41-4-8 (SRS aggregation): Split into separate FGs for SRS aggregation across 2 and 3 carriers as was agreed for the case of DL PRS aggregation. 
	41. NR_pos_enh2
	41-4-6
	Support of positioning SRS bandwidth aggregation in RRC_CONNECTED across 2 carriers
	1) Support of positioning SRS bandwidth aggregation across intra-band contiguous carriers in RRC_CONNECTED

2) Applicable for UL-TDOA and Multi-RTT positioning methods
	13-8, 6-2
	Yes
	N.A.
	Positioning SRS bandwidth aggregation across intra-band contiguous carriers in RRC_CONNECTED state 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
	41-4-6a
	Support of positioning SRS bandwidth aggregation in RRC_CONNECTED across 3 carriers
	1) Support of positioning SRS bandwidth aggregation across intra-band contiguous carriers in RRC_CONNECTED

2) Applicable for UL-TDOA and Multi-RTT positioning methods
	13-8, 6-2
	Yes
	N.A.
	Positioning SRS bandwidth aggregation across intra-band contiguous carriers in RRC_CONNECTED state 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




	ZTE [7]
	· For FG 41-4-6 and 41-4-8, it is sufficient to only report the support number of contiguous carriers as the maximum number of SRS resource sets, resources, resources per slot, etc. per BWP can refer to legacy FG 13-8 and 27-15b
	41-4-6
	Support of positioning SRS bandwidth aggregation in RRC_CONNECTED
	1. The number of contiguous carriers for SRS aggregation Candidate values {2, 3}

	13-8
	Yes
	
	Positioning SRS bandwidth aggregation is not supported for UE in RRC_CONNECTED state
	Per band
	
	
	
	
Need for location server to know if the feature is supported.





	Samsung [8]
	

	Xiaomi [9]
	As for FG 41-4-6, propose to add the following into the component. And the value for SRS resources for positioning can be considered as a starting point.
1. Max number of aggregated carriers
values = {1,2}
2. Max SRS bandwidth supported for each SRS that UE supports.

3. Max number of aggregated SRS Resource Sets for positioning supported by UE across aggregated carriers.
Values = {1, 2, 4, 8, 12, 16}.

4. Max number of aggregated P/SP/AP SRS Resources for positioning across aggregated carriers.
Values = {1,2,4,8,16,32,64}

5. Max number of aggregated periodic SRS Resources for positioning across aggregated carriers.
Values = {1,2,4,8,16,32,64}

6. Max number of aggregated periodic SRS Resources for positioning across aggregated carriers per slot.
Values = {1,2,3,4,5,6,8,10,12,14}

Proposal 5-5: For FG 41-4-6, propose to add the following into the component.
1. Max number of aggregated carriers
values = {1,2}
2. Max SRS bandwidth supported for each SRS that UE supports.

3. Max number of aggregated SRS Resource Sets for positioning supported by UE across aggregated carriers.
Values = {1, 2, 4, 8, 12, 16}.

4. Max number of aggregated P/SP/AP SRS Resources for positioning across aggregated carriers.
Values = {1,2,4,8,16,32,64}

5. Max number of aggregated periodic SRS Resources for positioning across aggregated carriers.
Values = {1,2,4,8,16,32,64}

6. Max number of aggregated periodic SRS Resources for positioning across aggregated carriers per slot.
Values = {1,2,3,4,5,6,8,10,12,14}

	41. NR_pos_enh2
	41-4-6
	Support of positioning SRS bandwidth aggregation in RRC_CONNECTED
	1. Max number of aggregated carriers
values = {2,3}

2. Max SRS bandwidth supported for each SRS that UE supports.

3. Max number of aggregated SRS Resource Sets for positioning supported by UE across aggregated carriers.
Values = {1, 2, 4, 8, 12, 16}.

4. Max number of aggregated P/SP/AP SRS Resources for positioning across aggregated carriers.
Values = {1,2,4,8,16,32,64}

5. Max number of aggregated periodic SRS Resources for positioning across aggregated carriers.
Values = {1,2,4,8,16,32,64}

6. Max number of aggregated periodic SRS Resources for positioning across aggregated carriers per slot.
Values = {1,2,3,4,5,6,8,10,12,14}
	13-8
	
	
	
	
	
	
	
	
	Optional with capability signaling.




	CATT [10]
	

	OPPO [11]
		
	41-4-6
	Support of positioning SRS bandwidth aggregation in RRC_CONNECTED — UL-TDOA [and Multi-RTT]
	
	
	
	
	
	




	CMCC [12]
	Proposal 5: Regarding FG 41-6-6 and FG 41-6-8 for SRS bandwidth aggregation in RRC_CONNECTED and RRC_INACTIVE:
· Supported maximum number of aggregated carriers should be reported.
· Supported maximum aggregated SRS bandwidth in MHz should be reported.
· Maximum SRS bandwidth in MHz per CC.
· Max number of P/SP/AP SRS Resources including the SRS resources for positioning per BWP per slot.
	41. NR_pos_enh2
	41-4-6
	Support of positioning SRS bandwidth aggregation in RRC_CONNECTED
	1. Maximum number of aggregated carriers, which is supported and reported by the UE. Values = {2,3}
2. Maximum aggregated SRS bandwidth in MHz, which is supported and reported by the UE.
3. Maximum SRS bandwidth in MHz per CC.
4. Maximum number of periodic/semi-persistent/aperiodic SRS resources for bandwidth aggregation
5. Maximum number of periodic/semi-persistent/aperiodic SRS resources for bandwidth aggregation per slot
6. Maximum number of periodic SRS resources for bandwidth aggregation
7. Maximum number of periodic SRS resources for bandwidth aggregation per slot
	
	
	
	
	
	
	
	
	
	




	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		41. NR_pos_enh2
	41-4-6
	Support of positioning SRS bandwidth aggregation in RRC_CONNECTED
	1. Number of Aggregated SRS Transmissions of multiple SRS for Positioning in intra-band contiguous CCs. 
· Candidate values = {2,3}

2.	Maximum SRS bandwidth supported for each SCS that UE supports within a single CC
a)	FR1 bands: {5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100}
b)	FR2 bands: {50, 100, 200, 400}

	13-8
	Yes
	
	Aggregated SRS Transmissions of 2 or 3 SRS for Positioning in intra-band contiguous CCs in this band is not supported
	per FS








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

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

Note: No other signal is expected to be simultaneously transmitted with the 2 or 3 aggregated SRS resources in the band
	Optional with capability signaling




	Ericsson [16]
	




	41. NR_pos_enh2
	41-4-7
	Support of positioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
		41. NR_pos_enh2
	41-4-7
	Support of positioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED
	1. Supported bandwidth class for SRS BW aggregation
2. Number of aggregated SRS resources within a slot
3. Support the same SRS power reduction across aggregated carriers
	
	Yes
	
	
	Per band
	
	
	
	Need for location server to know if the feature is supported
	




	Spreadtrum Communications [4]
	

	Vivo [5]
	[bookmark: _Hlk146730590]For FG 41-4-7, we add some components for the support of positioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED.
· Regarding FG 41-4-7 UE feature group of UL SRS bandwidth aggregation, add “intra-band contiguous” in the naming of FG and add the components as the following:
· The support of maximum number of supported aggregated carriers
· The support of the larger than 100M for FR1 or 400M for FR2 
· The support of SRS type for UL bandwidth aggregation
	41-4-7
	Support of positioning SRS bandwidth aggregation independent from UL communication CA in intra-band contiguous in RRC_CONNECTED
	1. Support of positioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED
2. Maximum SRS bandwidth supported within a single CC which is independent from UL communication CA
3. The support of periodic/semi-persistent/aperiodic UL SRS for UL bandwidth aggregation independent from UL communication CA in RRC_CONNECTED
4. …
	41-4-6
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	RAN1 kindly requests RAN2 to decide on the necessity for location server to know if the feature is supported
	Optional with capability signaling




	Intel Coporation [6]
	· FGs 41-4-6, 41-4-7, 41-4-8 (SRS aggregation): Split into separate FGs for SRS aggregation across 2 and 3 carriers as was agreed for the case of DL PRS aggregation. 
· New Component of FG 41-4-7 and 41-4-7a (SRS aggregation): Add a component to capture: “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”. 
	41. NR_pos_enh2
	41-4-7
	Support of positioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED across 2 carriers
	1) Support of positioning SRS bandwidth aggregation in RRC_CONNECTED that is decoupled from the UE support of communication CA

2) Applicable for UL-TDOA and Multi-RTT positioning methods

3) 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.
	13-8
	Yes
	N.A.
	Positioning SRS bandwidth aggregation in RRC_CONNECTED state that is decoupled from the UE support of communication CA 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
	41-4-7a
	Support of positioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED across 3 carriers
	1) Support of positioning SRS bandwidth aggregation in RRC_CONNECTED that is decoupled from the UE support of communication CA

2) Applicable for UL-TDOA and Multi-RTT positioning methods

3) 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.
	13-8
	Yes
	N.A.
	Positioning SRS bandwidth aggregation in RRC_CONNECTED state that is decoupled from the UE support of communication CA 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




	ZTE [7]
		41-4-7
	Support of positioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED
	1. The switching time before and after the aggregated SRS transmissions when an SRS resource 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, a guard period is needed
	41-4-6
	Yes
	
	Positioning SRS bandwidth aggregation independent from UL communication CA is not supported in RRC_CONNECTED
	Per band
	
	
	
	Need for location server to know if the feature is supported.





	Samsung [8]
	

	Xiaomi [9]
		41. NR_pos_enh2
	41-4-7
	Support of positioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED
	
	6-6, 
41-4-6
	
	
	
	
	
	
	
	
	Optional with capability signaling.




	CATT [10]
	

	OPPO [11]
		
	41-4-7
	Support of positioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED — UL-TDOA [and Multi-RTT]
	
	
	
	
	
	




	CMCC [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		41. NR_pos_enh2
	41-4-7
	Support of positioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED
	1. Number of Aggregated SRS Transmissions of multiple SRS for Positioning in intra-band contiguous CCs. 

2.Maximum SRS bandwidth supported for each SCS that UE supports within a single CC
a)	FR1 bands: {5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100}
b)	FR2 bands: {50, 100, 200, 400}
	13-8
	Yes
	
	it doesn’t support the configuration of decoupled SRS for Positioning from the UL Communication CA
	per FS








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

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

Note: No other signal is expected to be simultaneously transmitted with the 2 or 3 aggregated SRS resources in the band
	Optional with capability signaling




	Ericsson [16]
	




	41. NR_pos_enh2
	41-4-8
	Support of positioning SRS bandwidth aggregation in RRC_INACTIVE
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
		41. NR_pos_enh2
	41-4-8
	Support of positioning SRS bandwidth aggregation in RRC_INACTIVE
	1. Supported bandwidth class for SRS BW aggregation
2. Number of aggregated SRS resources within a slot
3. Support the same SRS power reduction across aggregated carriers
	
	Yes
	
	
	Per band
	
	
	
	Need for location server to know if the feature is supported
	




	Spreadtrum Communications [4]
	

	Vivo [5]
	· [bookmark: _Hlk146730599]Regarding FG 41-4-8 UE feature group of UL SRS bandwidth aggregation, add the component as the following:
· The support of maximum number of supported aggregated carriers
· The support of the larger than 100M for FR1 or 400M for FR2 
· The support of SRS type for UL bandwidth aggregation
	41-4-8
	Support of positioning SRS bandwidth aggregation in intra-band contiguous in RRC_INACTIVE 
	1. The maximum number of supported aggregated carriers(value:2,3) in Intra band contiguous carriers
2. Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE.
a)	FR1 bands: { 80, 100, 160, 200M}
b)	FR2 bands: {50, 100, 200, 400, 600, 800}
3. The support of periodic/semi-persistent/aperiodic UL SRS for UL bandwidth aggregation
Note: The support of simultaneous positioning SRS for UL bandwidth aggregation means the condition can be supported (e.g., the same PAPR across carriers., phase continuity across carriers
	13-8
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	RAN1 kindly requests RAN2 to decide on the necessity for location server to know if the feature is supported
	Optional with capability signaling




	Intel Coporation [6]
	· FGs 41-4-6, 41-4-7, 41-4-8 (SRS aggregation): Split into separate FGs for SRS aggregation across 2 and 3 carriers as was agreed for the case of DL PRS aggregation. 
	41. NR_pos_enh2
	41-4-8
	Support of positioning SRS bandwidth aggregation in RRC_INACTIVE across 2 carriers
	1) Support of positioning SRS bandwidth aggregation across intra-band contiguous carriers in RRC_INACTIVE

2) Applicable for UL-TDOA and Multi-RTT positioning methods
	27-15
	No
	N.A.
	Positioning SRS bandwidth aggregation across intra-band contiguous carriers in RRC_INACTIVE state 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
	41-4-8a
	Support of positioning SRS bandwidth aggregation in RRC_INACTIVE across 3 carriers
	1) Support of positioning SRS bandwidth aggregation across intra-band contiguous carriers in RRC_INACTIVE

2) Applicable for UL-TDOA and Multi-RTT positioning methods
	27-15
	No
	N.A.
	Positioning SRS bandwidth aggregation across intra-band contiguous carriers in RRC_INACTIVE state 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




	ZTE [7]
	· For FG 41-4-6 and 41-4-8, it is sufficient to only report the support number of contiguous carriers as the maximum number of SRS resource sets, resources, resources per slot, etc. per BWP can refer to legacy FG 13-8 and 27-15b
	41-4-8
	Support of positioning SRS bandwidth aggregation in RRC_INACTIVE
	1. The number of SRS resources for positioning on a symbol across contiguous carriers
Candidate values {2, 3}

	27-15b
	Yes
	
	Positioning SRS bandwidth aggregation is not supported for UE in RRC_INACTIVE state
	Per band
	
	
	
	
Need for location server to know if the feature is supported.





	Samsung [8]
	

	Xiaomi [9]
	As for FG 41-4-8, propose to add the following into the component. And the value for SRS resources without AP SRS resource for positioning can be considered as a starting point.

1. Max number of aggregated carriers
values = {2,3}
2. Max SRS bandwidth supported for each SRS that UE supports.

3. Max number of aggregated SRS Resource Sets for positioning supported by UE across aggregated carriers.
Values = {1, 2, 4, 8, 12, 16}.

4. Max number of aggregated P/SP SRS Resources for positioning across aggregated carriers.
Values = {1,2,4,8,16,32,64}

5. Max number of aggregated periodic SRS Resources for positioning across aggregated carriers.
Values = {1,2,4,8,16,32,64}

6. Max number of aggregated periodic SRS Resources for positioning across aggregated carriers per slot.
Values = {1,2,3,4,5,6,8,10,12,14}

Proposal 5-6: For FG 41-4-8, propose to add the following into the component.


1. Max number of aggregated carriers
values = {2,3}
2. Max SRS bandwidth supported for each SRS that UE supports.

3. Max number of aggregated SRS Resource Sets for positioning supported by UE across aggregated carriers.
Values = {1, 2, 4, 8, 12, 16}.

4. Max number of aggregated P/SP SRS Resources for positioning across aggregated carriers.
Values = {1,2,4,8,16,32,64}

5. Max number of aggregated periodic SRS Resources for positioning across aggregated carriers.
Values = {1,2,4,8,16,32,64}

6. Max number of aggregated periodic SRS Resources for positioning across aggregated carriers per slot.
Values = {1,2,3,4,5,6,8,10,12,14}

	41. NR_pos_enh2
	41-4-8
	Support of positioning SRS bandwidth aggregation in RRC_INACTIVE
	1. Max number of aggregated carriers
values = {2,3}

2. Max SRS bandwidth supported for each SRS that UE supports.

3. Max number of aggregated SRS Resource Sets for positioning supported by UE across aggregated carriers.
Values = {1, 2, 4, 8, 12, 16}.

4. Max number of aggregated P/SP SRS Resources for positioning across aggregated carriers.
Values = {1,2,4,8,16,32,64}

5. Max number of aggregated periodic SRS Resources for positioning across aggregated carriers.
Values = {1,2,4,8,16,32,64}

6. Max number of aggregated periodic SRS Resources for positioning across aggregated carriers per slot.
Values = {1,2,3,4,5,6,8,10,12,14}
	27-15b
	
	
	
	
	
	
	
	
	Optional with capability signaling.




	CATT [10]
	

	OPPO [11]
		
	41-4-8
	Support of positioning SRS bandwidth aggregation in RRC_INACTIVE — UL-TDOA [and Multi-RTT]
	
	
	
	
	
	




	CMCC [12]
	Proposal 5: Regarding FG 41-6-6 and FG 41-6-8 for SRS bandwidth aggregation in RRC_CONNECTED and RRC_INACTIVE:
· Supported maximum number of aggregated carriers should be reported.
· Supported maximum aggregated SRS bandwidth in MHz should be reported.
· Maximum SRS bandwidth in MHz per CC.
· Max number of P/SP/AP SRS Resources including the SRS resources for positioning per BWP per slot.
	41. NR_pos_enh2
	41-4-8
	Support of positioning SRS bandwidth aggregation in RRC_INACTIVE
	1. Maximum number of aggregated carriers, which is supported and reported by the UE. Values = {2,3}
2. Maximum aggregated SRS bandwidth in MHz, which is supported and reported by the UE.
3. Maximum number of periodic/semi-persistent SRS resources for bandwidth aggregation
4. Maximum number of periodic/semi-persistent SRS resources for bandwidth aggregation per slot
5. Maximum number of periodic SRS resources for bandwidth aggregation
6. Maximum number of periodic SRS resources for bandwidth aggregation per slot
	
	
	
	
	
	
	
	
	
	




	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		41. NR_pos_enh2
	41-4-8
	Support of positioning SRS bandwidth aggregation in RRC_INACTIVE
	1. Number of Aggregated SRS Transmissions of multiple SRS for Positioning in a band in RRC_INACTIVE state configured outside initial UL BWP

2.	Maximum SRS bandwidth supported for each SCS that UE supports within a single CC
a)	FR1 bands: {5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100}
b)	FR2 bands: {50, 100, 200, 400}

	27-15b
	Yes
	
	
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {2,3}

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




	Ericsson [16]
	




	41. NR_pos_enh2
	41-5-1
	Support of PRS with Rx frequency hopping [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
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	In RAN1#114, consensus could not be reached on whether separate FGs were need for different measurement types and RRC states; however, consistent with the organization of other positioning related FGs it would be consistent to adopt this approach.
Proposal 5.1:	Modify FG 41-5-1 as “Support of PRS with Rx frequency hopping and measurement report in RRC_CONNECTED for RedCap UEs – DL-TDOA and add the following new FGs:
· FG 41-5-1a, Support of PRS with Rx frequency hopping and measurement report in RRC_CONNECTED for RedCap UEs – Multi-RTT
· FG 41-5-2, Support of PRS with Rx frequency hopping and measurement report in RRC_INACTIVE for RedCap UEs – DL-TDOA
· FG 41-5-2a, Support of PRS with Rx frequency hopping and measurement report in RRC_INACTIVE for RedCap UEs – Multi-RTT
· FG 41-5-3, Support of PRS with Rx frequency hopping and measurement report in RRC_IDLE for RedCap UEs – DL-TDOA

In RAN1#113, FG 45-5-1 was added for Support of PRS with Rx frequency hopping; however additional components are necessary to further characterize UE capability.
Proposal 5.2:	For FG 41-5-1, add components 1. Maximum number of hops within/outside of the MG, 2. Required RF switching time.
	41. NR_pos_enh2
	41-5-1
	Support of PRS with Rx frequency hopping [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
1. Maximum number of hops within/outside of the MG, 
2. Required RF switching time.

1. FFS: separate row for processing capability
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-5-1a
	Support of PRS with Rx frequency hopping and measurement report in RRC_INACTIVE for RedCap UEs – Multi-RTT
	
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-5-2
	Support of PRS with Rx frequency hopping and measurement report in RRC_INACTIVE for RedCap UEs – DL-TDOA
	
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-5-2a
	Support of PRS with Rx frequency hopping and measurement report in RRC_INACTIVE for RedCap UEs – Multi-RTT
	
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-5-3
	Support of PRS with Rx frequency hopping in RRC_IDLE for RedCap UEs – DL-TDOA
	
	
	
	
	
	
	
	
	
	
	




	Huawei/HiSilicon [3]
		41. NR_pos_enh2
	41-5-1
	Support of PRS with Rx frequency hopping [and measurement report] [within a MG] [in RRC_CONNECTED/RRC_INACTIVE/RRC_IDLE] for RedCap UEs
	Support the measurement reporting based on multiple hops.
1. 	Maximum combined DL PRS bandwidth cross hops in MHz, which is supported and reported by UE
a)	FR1 bands: {40, 50, 80, 100}
b)	FR2 bands: {100, 200, 400}
2. 	Duration of DL PRS symbols N3 in units of ms a UE can process every T3 ms assuming maximum combined DL PRS bandwidth in MHz, which is supported and reported by UE.
a)	T3: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
b)	N3: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms
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: One component is Frequency domain overlap(s) between hops
FFS: separate row for processing capability
	
	No
	
	
	Per band
	
	
	
	Need for location server to know if the feature is supported
	




	Spreadtrum Communications [4]
	Based on the agreement achieved on redcap UE positioning, we think UE FGs of redcap UE positioning should be updated as following.
	41. NR_pos_enh2
	41-5-1
	Support of PRS with Rx frequency hopping in RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE for RedCap UEs

	41. NR_pos_enh2
	41-5-x1
	PRS processing capability for frequency hopping

	41. NR_pos_enh2
	41-5-x2
	Reporting measurements based on both single hop or  multiple hops

	41. NR_pos_enh2
	41-5-x3
	Switching out of the current active BWP to transmit positioning SRS for RedCap UE




	Vivo [5]
	Regarding DL PRS Rx frequency hopping reporting, the following agreements were made in previous meetings.
	Agreement (RAN1#112)
For positioning for RedCap UEs with DL PRS Rx Hopping, the UE hops within a DL PRS resource
· FFS: whether there is specification update needed for RAN1
· FFS: remaining details 
Agreement (RAN1#113)
From RAN1 perspective, for DL PRS Rx hopping, a single instance of a measurement gap is used for receiving all the hops for DL PRS with Rx frequency hopping.
· Note: this does not assume that the reported measurement has to be based on a single instance of a measurement gap
· Send an LS to RAN4 to confirm RAN1’s understanding, and if needed ensure that the measurement gap has the proper duration.
Agreement (RAN1#113)
The previous agreement is updated as follows:
Agreement
For DL Rx hopping or UL Tx hopping, support the UE or gNB to report the following:
· A single measurement based on receiving multiple hops of the DL PRS or UL SRS for positioning
· One  measurement where a measurement is associated with one received hop
· FFS: indication of how many received hops / which received hops where used in the measurement report.
· Note: no new measurement definition is introduced in RAN1
· FFS: conditions when the above measurements are reported, and whether the above measurements can be reported together
Agreement (RAN1#114)
PRS Rx frequency hopping for RRC_INACTIVE state and for RRC_IDLE state is supported for a RedCap UE.



Firstly, PRS Rx frequency hopping in RRC_INACTIVE and RRC_IDLE was supported, so corresponding UE capabilities should be captured. In addition, they should be captured in separate rows as Rel-17 capabilities of RRC_INACTIVE. 
Then, based on the agreements, for DL PRS Rx hopping, the following UE capabilities should be reflected in the FG.
· Rx frequency hopping within a DL PRS resource
· Single measurement based on receiving multiple hops
Regarding whether to include measurement based on one hop, we don’t think it’s needed because it’s an existing capability, e.g., based on basic UE capability of FG13-1 supported in Rel-16.
Moreover, based on RAN4 LS [4], for RedCap positioning frequency hopping, the switching time between hops can be the following. 
	· For RedCap UE UL SRS Tx frequency hopping, RAN4 considers the switching time of {70us, 140us} for FR1 as the starting point
· SRS Tx frequency hopping range can be up to 100MHz.
· Which specific value for frequency hopping is applied depends on UE capability, if multiple values are agreed.
· For RedCap UE DL PRS Rx frequency hopping, RAN4 considers the switching time of {70us, 140us} for FR1 as the starting point
· PRS Rx frequency hopping range can be up to 100MHz
· Which specific value for frequency hopping is applied depends on UE capability, if multiple values are agreed


In the LS, the specific value for frequency hopping is applied depending on UE capability, so switching time should be added in the UE feature lists. Similarly, in addition to the switching time between hops, the switching time before the first hop and after the last hop should also be added in the UE feature lists.
[bookmark: _Hlk146730608]For the detailed capabilities for DL PRS Rx hopping such as overlapping bandwidth, detailed DL PRS processing capability, it may depend on RAN4 requirement. For RAN1, it is still not clear which capabilities (e.g., overlapping bandwidth, detailed DL PRS processing capability) are needed, and how these capabilities work. So, in our view, the UE capability of detailed Rx hopping can be determined by RAN4 together with other Rx hopping details.
· For PRS Rx frequency positioning, the following UE capabilities should be reflected in the FG. 
· Rx frequency hopping within a DL PRS resource.
· Single measurement based on receiving multiple hops.
· Switching time between hops and switching time before the first hop and after the last hop.
· The capability in RRC_INACTIVE and RRC_IDLE should be captured and captured in separate rows.
· The UE features of other detailed Rx hopping such as overlapping bandwidth, detailed DL PRS processing capability can be determined by RAN4 together with other Rx hopping details.
· The FG can be modified as the following.
	41. NR_pos_enh2
	41-5-1
	Support of PRS with Rx frequency hopping [and measurement report] [within a MG] [in RRC_CONNECTED/RRC_INACTIVE/RRC_IDLE] for RedCap UEs
	Component 1: Support UE frequency hopping within a DL PRS resource
Component 2: Support single measurement based on receiving multiple hops
Component 3: Support time between hops and switching time before the first hop and after the last hop

FFS: One component is Frequency domain overlap(s) between hops
FFS: separate row for processing capability
	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 signalling

	41. NR_pos_enh2
	41-5-x
	Support of PRS with Rx frequency hopping and measurement report in RRC_INACTIVE for RedCap UEs
	Component 1: Support UE frequency hopping within a DL PRS resource
Component 2: Support single measurement based on receiving multiple hops
Component 3: Support time between hops and switching time before the first hop and after the last hop

FFS: One component is Frequency domain overlap(s) between hops
FFS: separate row for processing capability
	41-5-1, 27-6
	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 signalling

	41. NR_pos_enh2
	41-5-xx
	Support of PRS with Rx frequency hopping and measurement report in RRC_IDLE for RedCap UEs
	Component 1: Support UE frequency hopping within a DL PRS resource
Component 2: Support single measurement based on receiving multiple hops
Component 3: Support time between hops and switching time before the first hop and after the last hop

FFS: One component is Frequency domain overlap(s) between hops
FFS: separate row for processing capability
	41-5-1
	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 signalling




	Intel Coporation [6]
	· FG 41-5-1: Remove brackets from “Support of PRS with Rx frequency hopping [and measurement report] [within a MG]”. 
· FG 41-5-1: Split FG 41-5-1 into separate rows for RRC_CONNECTED, RRC_INACTIVE, and RRC_IDLE
· No separate FG is needed for DL PRS processing capabilities for RedCap UEs since, compared to non-RedCap UEs, processing load is reduced automatically by virtue of BW reduction for RedCap
· Component “FFS: One component is Frequency domain overlap(s) between hops” should be deleted since it is not applicable (Rx hopping is up to UE implementation). 
	41. NR_pos_enh2
	41-5-1
	Support of PRS 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) For FR1, switching time of [{70us, 140us, 210us}] and PRS Rx frequency hopping range up to 100MHz

2)  For FR2, switching time of [{35us, 70us, 140us}] and PRS Rx frequency hopping range up to 400MHz
	13-1
	No
	N.A.
	PRS with Rx frequency hopping for Redcap UEs is not supported for RRC_CONNECTED state
	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
	41-5-1a
	Support of PRS with Rx frequency hopping in RRC_INACTIVE and measurement report in RRC_IDLE for RedCap UEs
	1) For FR1, switching time of [{70us, 140us, 210us}] and PRS Rx frequency hopping range up to 100MHz

2) For FR2, switching time of [{35us, 70us, 140us}] and PRS Rx frequency hopping range up to 400MHz
	27-17
	No
	N.A.
	PRS with Rx frequency hopping for Redcap UEs is not supported for RRC_INACTIVE state
	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
	41-5-1b
	Support of PRS with Rx frequency hopping in RRC_IDLE and measurement report in RRC_CONNECTED for RedCap UEs
	1) For FR1, switching time of [{70us, 140us, 210us}] and PRS Rx frequency hopping range up to 100MHz

2) For FR2, switching time of [{35us, 70us, 140us}] and PRS Rx frequency hopping range up to 400MHz
	41-3-3
	No
	N.A.
	PRS with Rx frequency hopping for Redcap UEs is not supported for RRC_IDLE state
	Per band
	N.A.
	N.A.
	N.A.
	Need for location server to know if the feature is supported.
	Optional with capability signaling




	ZTE [7]
	Proposal 8: For FG 41-5-1 for DL PRS Rx hopping 
· Report the maximum number of hops
· The bandwidth of each hop refers to legacy FG 13-1
· Report capability of overlapping PRB(s) between adjacent hops 
· Report the RF Rx retune times between consecutive hops as RAN4 agreement
· [bookmark: OLE_LINK21]Report the Rx switching time required ahead of the first hop and after the last hop as RAN4 agreement
· Report whether support of intra-slot hopping
· With this component, network can configure suitable PRS parameters to better match the required time for one cycle of Rx PRX hopping. For example, for UE supporting intra-slot Rx hopping, a small number of PRS repetition factor, or a larger PRS periodicity can be configured since a short PRS duration may be sufficient to finish one hopping cycle.
	41-5-1
	[bookmark: OLE_LINK26]Support of PRS with Rx frequency hopping [and measurement report] [within a MG] [in RRC_CONNECTED/RRC_INACTIVE/RRC_IDLE] for RedCap UEs
	1. Maximum number H of hops for PRS Rx frequency hopping, which is supported and reported by UE.
a): {2, 3, 4, 5, 6} 
  Note1: the bandwidth of each hop refers to FG 13-1

1. [bookmark: OLE_LINK27]Overlapping PRB(s) between adjacent hops 
a): {0, 1, 2, 4}
Note2: The maximum equivalent bandwidth after combing all hops can be derived from the number of hops H multiplies the maximum bandwidth per hop

3. RF Rx retune times between consecutive hops which is supported and reported by the UE
[bookmark: OLE_LINK23][bookmark: OLE_LINK25]a)	FR1 bands: {70 usec, 140 usec, 210 usec}
b)	FR2 bands: {35 usec, 70 usec, 125usec}

[bookmark: OLE_LINK20]4. Rx switching time required ahead of the first hop and after the last hop
a)	{100us, 140us, 200us, 300us, 500us}

5.Support of intra-slot hopping

	13-1
	No
	
	DL PRS with Rx frequency hopping in MG is not supported
	Per band
	
	
	
	Need for location server to know if the feature is supported.






	Samsung [8]
	For FG41-5-1, we think the measurement report should be separated for single hop or multiple hops. The reason is that, RAN1 agrees to support both report single hop measurement result and result of multiple hops. For these simple UE, which did not support the combination of multiple hops, it always supports measurement report per hop. 
In addition, as RAN1 agrees to support both UL time window and new collision rules for handling the SRS collision with other signals/channels, at least the support the UL time window could be list as one UE feature. Regarding the “new collision rules”, we suggest to hold until the exact rules being agreed and then decide how add/modify the corresponding UE feature.
Proposal 8: separate the one measurement report per hop and one measurement report per multiple hops.
Proposal 9: support UL time window as one separate UE feature.

	Xiaomi [9]
	

	CATT [10]
	For the FG 41-5-1, since we had agreed that PRS Rx frequency hopping for RRC_INACTIVE state and for RRC_IDLE state is supported for a RedCap UE in RAN1#114 as shown in the following, we prefer it should be support of PRS with Rx frequency hopping and measurement report within a MG in RRC_CONNECTED/RRC_INACTIVE/RRC_IDLE for RedCap UEs, however, we prefer to split FG 45-5-1 to three separate rows for the three states of RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE for RedCap UEs.
	Agreement (RAN1#114, Agenda 9.5.5)
PRS Rx frequency hopping for RRC_INACTIVE state and for RRC_IDLE state is supported for a RedCap UE.



Proposal 27: FG 45-5-1 should be split into three FGs 45-5-1a/1b/1c for the three states of RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE for RedCap UEs as follows:
	41. NR_pos_enh2
	41-5-1a
	Support of PRS with Rx frequency hopping and measurement report within a MG in RRC_CONNECTED/RRC_INACTIVE/RRC_IDLE for RedCap UEs
	
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-5-1b
	Support of PRS with Rx frequency hopping and measurement report within a MG in RRC_INACTIVE for RedCap UEs
	
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-5-1c
	Support of PRS with Rx frequency hopping and measurement report within a MG in RRC_IDLE for RedCap UEs
	
	
	
	
	
	
	
	
	
	
	



For the first FFS of FG 41-5-1, regarding the issue of one component is frequency domain overlap(s) between hops, we prefer to keep the component of frequency overlap between hops and the candidate values can be {0 PRB, 1 PRB, 2 PRBs,  4 PRBs}. In addition, UE can support multiple overlap options.
Proposal 28: The component of frequency overlap(s) between DL PRS hops should be kept and the candidate values can be {0 PRB, 1 PRB, 2 PRBs, 4 PRBs}. UE can support multiple overlap options.
For the second FFS of FG 41-5-1, regarding the issue of separate row for processing capability, we prefer to add new components for DL PRS processing capability in FG 41-5-1, because for Rx frequency hopping of the RedCap UE, the DL PRS processing capacity may be different with normal UE without Rx frequency hopping (as defined in FG 13-1 in Rel-16 positioning), for example, maximum DL PRS bandwidth per hop and maximum DL PRS bandwidth across all hops are absent in FG 13-1. Therefore, we prefer to add new components for DL PRS processing capability in the FG 41-5-1 for RedCap UEs with Rx frequency hopping of DL PRS, instead of adding a separate row for DL PRS processing capability.
Proposal 29: New components should be added to FG 41-5-1a/1b/1c for DL PRS processing capability for RedCap UEs with Rx frequency hopping of DL PRS.
For the components of FG 41-5-1a/1b/1c, new components should be added to FG 41-5-1 a/1b/1c for DL PRS processing capability, including maximum DL PRS bandwidth per hop, maximum DL PRS bandwidth across all hops, maximum number of hops for PRS Rx frequency hopping, duration of DL PRS symbols N in units of ms a UE can process every T ms and switching time to allow RF retuning between adjacent hops. The component of frequency overlap(s) between hops should be kept and the candidate values can be {0 PRB, 1 PRB, 2 PRBs, 4 PRBs}. Therefore, we prefer the following components for FG 41-5-1a/1b/1c:
1. Support of PRS with Rx frequency hopping within a DL PRS resource for Redcap UEs
2. Maximum PRS BW per hop which is supported and reported by UE
3. Maximum DL PRS bandwidth across all hops.
4. Maximum number of hops for PRS Rx frequency hopping, which is supported and reported by UE.
5. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz across all hops, which is supported and reported by UE.
6. For FR1, switching time of {70us, 140us, 210us} and PRS Rx frequency hopping range up to 100MHz.
7. For FR2, switching time of {35us, 70us, 140us} and PRS Rx frequency hopping range up to 400MHz.
8. Support of one or more frequency overlap(s) between hops. Candidate values {0 PRB, 1 PRB, 2 PRBs, 4 PRBs}.

Proposal 30: the following components should be included for FG 41-5-1a/1b/1c:
1. Support of PRS with Rx frequency hopping within a DL PRS resource for Redcap UEs
2. Maximum PRS BW per hop which is supported and reported by UE
3. Maximum DL PRS bandwidth across all hops.
4. Maximum number of hops for PRS Rx frequency hopping, which is supported and reported by UE.
5. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz across all hops, which is supported and reported by UE
6. For FR1, switching time of {70us, 140us, 210us} and PRS Rx frequency hopping range up to 100MHz.
7. For FR2, switching time of {35us, 70us, 140us} and PRS Rx frequency hopping range up to 400MHz.
8. Support of one or more frequency overlap(s) between hops. Candidate values {0 PRB, 1 PRB, 2 PRBs, 4 PRBs}.


	OPPO [11]
		41. NR_pos_enh2
	41-5-1
	PRS with Rx frequency hopping for RedCap UEs
	1. Support of RedCap UEs Rx frequency hopping for PRS reception within a MG

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

3. Switch times for PRS between consecutive hops
FR1: {70us, 140us}
FR2: {35us, 70us, 140us}

4. Number of PRB(s) overlapped between hops
	
	Yes
	No
	2) Per Band
	




	CMCC [12]
	In the last RAN1 meeting, it has been additionally agreed to support DL Rx frequency hopping for RRC_INACTIVE and RRC_IDLE states, and separate rows should be added. In addition, based on the response on switching gap between hops, and before and after hops from RAN4, the supported switching time should be reported.
Proposal 6: Regarding FG 41-5-1 for PRS with Rx frequency hopping:
· Define separate rows for RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE.
· Supported switching time should be reported.
	41. NR_pos_enh2
	41-5-1a
	Support of PRS with Rx frequency hopping [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. Support of PRS measurements with Rx frequency hopping.
2. Switching times between hops, which is supported and reported by the UE
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-5-1b
	Support of PRS with Rx frequency hopping in RRC_INACTIVE for RedCap UEs
	1. Support of PRS measurements with Rx frequency hopping.
2. Switching times between hops, before the first hop and after the last hop, which is supported and reported by the UE
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-5-1c
	Support of PRS with Rx frequency hopping in RRC_IDLE for RedCap UEs
	1. Support of PRS measurements with Rx frequency hopping.
2. Switching times between hops, before the first hop and after the last hop, which is supported and reported by the UE
	
	
	
	
	
	
	
	
	
	




	Apple [13]
	

	NTT DOCOMO, INC. [14]
	Regarding, “[and measurement report] [within a MG]” part, RAN1 discussed them at the last meeting, and a majority did not support PPW. Thus, the brackets can be removed.
Regarding “[for RRC_CONNECTED/RRC_INACTIVE/RRC_IDLE]” part, RAN1 agreed to support PRS Rx frequency hopping in both RRC_INACTIVE and RRC_IDLE in addition to RRC_CONNECTED, as follows [2].
	Agreement
PRS Rx frequency hopping for RRC_INACTIVE state and for RRC_IDLE state is supported for a RedCap UE.



Rel-17 PRS processing capabilities is separated such as FG13-1 (Common DL PRS Processing Capability) and FG27-6 (DL PRS processing capabilities in RRC inactive state). Considering the legacy FG structure of PRS processing capabilities, it may be straightforward to separate FG41-5-1 for RRC_CONNECTED sate, RRC_INACTIVE state, and RRC_IDLE state.
Proposal 8: 
· Remove the brackets of “[and measurement report] [within a MG]” in FG 41-5-1.
· Separate FG41-5-1 for RRC_CONNECTED state, RRC_INACTIVE state, and RRC_IDLE state.

	Qualcomm Incorporated [15]
		41. NR_pos_enh2
	41-5-1
	Support of PRS with Rx frequency hopping [and measurement report] [within a MG] [in RRC_CONNECTED/RRC_INACTIVE/RRC_IDLE] for RedCap UEs
	1. Maximum PRS BW per hop which is supported and reported by UE
a)	FR1 bands: {5, 10, 20}
b)	FR2 bands: {50, 100}

2. Maximum number of PRS hops of a PRS resource within a single MG instance which is supported and reported by UE
a) {2, 3, 4, 5, 8, 10}

3. Minimum amount of overlap(s) between hops which are supported and reported by UE
a)	{0 PRB, 1 PRB, 2 PRBs, 4 PRBs, FFS other values}

4. RF Rx retune times between consecutive hops which is supported and reported by the UE
a)	FR1 bands: {70 usec, 140 usec, 210 usec}
b)	FR2 bands: {35 usec, 70 usec}
Note: The UE is expected to support intra-slot PRS hopping

5. FFS: One component is Frequency domain overlap(s) between hops
Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz for each PFL, which is supported and reported by UE.
· 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

1. Max number of DL PRS resources that UE can process in a slot for each PFL:
· FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
· FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz
FFS: separate row for processing capability
	
	No
	
	DL PRS frequency hopping is not supported
	per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported..

Note: No additional UE requirements shall be specified for the case of Rx hopping with non-overlapping hops compared to the case of TRxx hopping with overlapping hops, e.g., a UE is not responsible for keeping phase continuity across the hops in either case of overlapping or non-overlapping hops.

	Optional with capability signaling

	41. NR_pos_enh2
	41-5-1b
	Support of PRS with Rx frequency hopping in RRC_INACTIVE 
	Support of PRS with Rx frequency hopping in RRC_INACTIVE 
	13-1
	No
	
	DL PRS frequency hopping 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
	41-5-1c
	Support of PRS with Rx frequency hopping in RRC_IDLE 
	Support of PRS with Rx frequency hopping in RRC_IDLE 
	13-1
	No
	
	DL PRS frequency hopping 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




	Ericsson [16]
	Regarding the use of overlap with Rx hopping, our view is that the requirement for RX hopping will be defined with different overlap corresponding to different repetition factor for the DL PRS.  Thus the network will need to know the required overlap to configure the DL PRS repetition appropriately.  The retuning time between hop is also a UE capability that is required by the network /LMF to configure the repetition factor appropriately.    
 For SRS tx hopping, the retuning time between hops is needed for the network to configure the hops. Regarding the overlap, we think it can be left to the network implementation. However, The network need to know the maximum number of hops per SRS resource and  maximum hopping bandwidth per hop.    
[bookmark: _Toc146920240]Support of SRS Tx hopping in RRC inactive is a separate feature group. If supported, the same values for the components in the RRC connected FG are re-used. 
[bookmark: _Toc146920241]The feature groups for PRS rx hopping and SRS tx hopping are proposed as follow:
	41. NR_pos_enh2
	41-5-1
	Support of PRS with Rx frequency hopping and measurement report within a MG for RedCap Ues
	1. Minimum Frequency domain overlap between hops

2. Minimum Retuning time between hops



	41. NR_pos_enh2
	41-5-3a
	DL PRS Rx hopping processing in RRC_CONNECTED mode
	-FFS

	41. NR_pos_enh2
	41-5-3b
	DL PRS Rx hopping processing in RRC_INACTIVE mode
	FFS

	41. NR_pos_enh2
	41-5-3c
	DL PRS Rx hopping processing in RRC_IDLE mode
	FFS







	41. NR_pos_enh2
	41-5-2
	Support of positioning SRS with Tx frequency hopping [in RRC_CONNECTED/RRC_INACTIVE] for RedCap UEs
	FFS: One component is Frequency domain overlap(s) between hops
FFS: separate row for processing capability
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	RAN1 already agreed to support the SRS frequency hopping independent with the existing UL BWP framework, so the SRS BW configuration is not tied with the UL BWP. It is a similar SRS configuration for RRC_INACTIVE UE which was introduced in Rel-17. However, it does not mean that the RedCap UE supporting SRS frequency hopping in RRC_CONNECTED mode also support the same feature for RRC_INACTIVE mode. Like Rel-17, the UE capability for SRS transmission in RRC_INACTIVE mode needs to be supported as a separate FG.
Proposal 5.3: 	Add FG 41-5-2a, support of positioning SRS with Tx frequency hopping in RRC_INACTIVE mode for RedCap UEs as a separate row.
	41. NR_pos_enh2
	41-5-2
	Support of positioning SRS with Tx frequency hopping [in RRC_CONNECTED/RRC_INACTIVE]  for RedCap UEs
	FFS: One component is Frequency domain overlap(s) between hops
FFS: separate row for processing capability
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-5-2a
	Support of positioning SRS with Tx frequency hopping RRC_INACTIVE for RedCap UEs
	FFS: One component is Frequency domain overlap(s) between hops
FFS: separate row for processing capability
	
	
	
	
	
	
	
	
	
	




	Huawei/HiSilicon [3]
		41. NR_pos_enh2
	41-5-2
	Support of positioning SRS with Tx frequency hopping [in RRC_CONNECTED/RRC_INACTIVE] for RedCap UEs
	1. Support positioning SRS with overlapped frequency hopping and with non-overlapped frequency hopping
2. Supporting switching out of the current UL BWP to transmit positioning SRS with frequency hopping FFS: One component is Frequency domain overlap(s) between hops
FFS: separate row for processing capability
	
	Yes
	
	
	Per band
	
	
	
	
	




	Spreadtrum Communications [4]
		41. NR_pos_enh2
	41-5-2
	Support of positioning SRS with Tx frequency hopping in RRC_CONNECTED/RRC_INACTIVE for RedCap UEs




	Vivo [5]
	Regarding SRS for positioning hopping, the following agreements were made in previous meetings.
	Agreement (RAN1#112)
For RedCap UEs, support SRS for positioning frequency hopping by 
· Using a configuration separate from the existing BWP configuration
· FFS: hopping is configured within a SRS resource or across SRS resources
Agreement (RAN1#112bis)
For RedCap UEs, SRS for positioning Tx frequency hopping is configured within one SRS for positioning resource.
Agreement (RAN1#112bis)
For UL SRS Tx hopping, the frequency hopping pattern is configured with overlapping or non-overlapping hops.
· FFS: exact patterns to be supported 
· FFS: whether the overlapping hops may or may not be adjacent in the time domain
· Note: RAN1 assumes that no additional UE requirements shall be specified for the case of Tx hopping with non-overlapping hops compared to the case of Tx hopping with overlapping hops, e.g., a UE is not responsible for keeping phase continuity across the hops in either case of overlapping or non-overlapping hops.
Agreement (RAN1#113)
For the SRS Tx hopping pattern configuration support at least the staircase pattern, including a wrapped staircase pattern.
· Support configuring the starting PRB of the first hop
· FFS: details of signalling of PRB overlap across consecutive hops and bandwidth of each hop
Agreement (RAN1#113)
For RedCap UEs positioning transmitting the UL SRS with frequency hopping, regarding the collisions between other UL and DL signals/channels and the UL SRS with frequency hopping, support both of the following options 
· Option 1: UL time window where the UE is not expected to [receive/]transmit other signals/channels and is only expected to transmit FH SRS for positioning.
· FFS details of an UL time window
· Note: it implies that UE drops the transmission of other signals/channels and transmits SRS for positioning
· Option 2: new collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels/. Option 2 can apply without UL time window (i.e. option 1)
· FFS: details on the collision rules
· Note: it is understood that option 2 is a component of the feature for UL SRS Tx hopping (FG 41-5-2), and option 1 is a separate feature group.
Agreement (RAN1#114)
For the SRS Tx hopping, both hopping patterns (i.e. one cycle containing all the hops) that can span across slots or fit within one slot are supported.
· FFS: determination of the starting symbol position for each hop
· FFS: duration of each hop
Agreement (RAN1#114)
the RAN1#113 agreement is amended as follow
	Agreement
For RedCap UEs positioning transmitting the UL SRS with frequency hopping, regarding the collisions between other UL and DL signals/channels and the UL SRS with frequency hopping, support both of the following options 
· Option 1: UL time window where the UE is not expected to [receive/]transmit other signals/channels and is only expected to transmit FH SRS for positioning.
· FFS details of an UL time window
· Note: it implies that UE drops the transmission of other signals/channels and transmits SRS for positioning
· Option 2: new collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels/. Option 2 can apply without [or outside] UL time window (i.e. option 1)
· FFS: details on the collision rules
· Note: it is understood that option 2 is a component of the feature for UL SRS Tx hopping (FG 41-5-2), and option 1 is a separate feature group.



Agreement (RAN1#114)
SRS for positioning with Tx hopping can be configured outside of the active UL BWP
· The configuration may include SCS, CP size and bandwidth (position and size), which can use a SCS, CP size and bandwidth different from the UL active BWP
Agreement(RAN1#114)
For SRS Tx hopping, the configuration includes:
· a hop bandwidth common to all hops
· FFS: possible values
· a single overlap value can be configured for all hops for the SRS resource
· FFS: possible values 
· The starting slot offset and starting symbol for the SRS resource with tx hopping (first hop)
· FFS: possible values  
· the starting slot offset and symbol for each of the hops following the first hop, 
· Note Up to ran2 to design signaling of the starting position for each hop, i.e. how the SRS resource configuration signaling indicates the starting slot offset and starting symbol for the hops following the first hop
· FFS: possible values 
· The number of consecutive symbols in a hop common to all hops
· FFS: possible values 
· The number of hops 
· FFS: possible values 
· UE does not expect to be configured for any hops across slot boundaries, i.e.the starting position + duration of a hop cannot exceed a slot duration
· FFS: whether/how special handling for the last hop overlap
Agreement (RAN1#114)
The UL time window for UL SRS for positioning with Tx hopping can be configured to be periodic with configurable starting SFN, slot and symbol number, periodicity, duration
· FFS values for starting SFN, slot and symbol number, periodicity and duration


Firstly, the capability in RRC_INACTIVE and RRC_IDLE should be captured in separate rows as Rel-17 capabilities of RRC_INACTIVE.
Correspondingly, for SRS for positioning hopping, the following UE capabilities should be reflected in the FG.
· SRS for positioning with Tx hopping outside of the active UL BWP
· Configuration within one SRS for positioning resource
· Hop bandwidth common to all hops
· Overlap bandwidth for all hops
· The number of consecutive symbols in a hop common to all hops
· Number of hops
· UL time window where the UE is only expected to transmit FH SRS for positioning, which is Option 1 collision rule for FH SRS for positioning
Regarding the new UE capabilities for Option 2 collision rule, it depends on the progress in AI 9.5.5.
[bookmark: _Hlk146730618]In addition, as discussed above, the switching time between hops and switching time before the first hop and after the last hop should be added.
· For SRS for positioning frequency positioning, the following UE capabilities should be captured in the FG. 
· Frequency hopping within one SRS for positioning resource
· Frequency hopping outside of the active UL BWP
· Hop bandwidth common to all hops
· Overlap bandwidth for all hops
· The number of consecutive symbols in a hop
· Number of hops
· Switching time between hops and switching time before the first hop and after the last hop
· UL time window where the UE is only expected to transmit FH SRS for positioning
· The capability in RRC_INACTIVE and RRC_IDLE should be captured in separate rows.
· The FG can be modified as the following.
	41. NR_pos_enh2
	41-5-2
	Support of positioning SRS with Tx frequency hopping [in RRC_CONNECTED/RRC_INACTIVE] for RedCap UEs
	Component 1: Support frequency hopping configuration within one SRS for positioning resource
Component 2: Support frequency hopping outside the active UL BWP
Component 3: Hop bandwidth common to all hops
Component 4: Overlap bandwidth for all hops
Component 5: The number of consecutive symbols in a hop
Component 6: Switching time between hops and switching time before the first hop and after the last hop
Component 7: Support UL time window where the UE is only expected to transmit FH SRS for positioning

FFS: One component is Frequency domain overlap(s) between hops
FFS: separate row for processing capability
	13-8
	Yes
	n/a
	
	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-y
	Support of positioning SRS with Tx frequency hopping in RRC_INACTIVE for RedCap UEs
	Component 1: Support frequency hopping configuration within one SRS for positioning resource
Component 2: Support frequency hopping outside the initial UL BWP
Component 3: Hop bandwidth common to all hops
Component 4: Overlap bandwidth for all hops
Component 5: The number of consecutive symbols in a hop
Component 6: Switching time between hops and switching time before the first hop and after the last hop
Component 7: Support UL time window where the UE is only expected to transmit FH SRS for positioning

	41-5-2, 27-15, 27-15b
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

	Optional with capability sign




	Intel Coporation [6]
	· FG 41-5-2: Split FG 41-5-2 into separate rows for RRC_CONNECTED and RRC_INACTIVE
· There is no issue regarding processing capabilities for SRS transmissions and thus, separate row or even component on processing capabilities not needed.
· Add a new component “SRS Tx hopping pattern based on staircase pattern, including a wrapped staircase pattern”
· Add a new component “New collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels”
· Component “FFS: One component is Frequency domain overlap(s) between hops” should be deleted since it is not applicable (RAN1 agreement: “For UL SRS Tx hopping, the frequency hopping pattern is configured with overlapping or non-overlapping hops.”)
	41. NR_pos_enh2
	41-5-2
	Support of positioning SRS with Tx frequency hopping [in RRC_CONNECTED/RRC_INACTIVE] for RedCap UEs
	FFS: One component is Frequency domain overlap(s) between hops
FFS: separate row for processing capability

1) SRS Tx hopping pattern based on staircase pattern, including a wrapped staircase pattern

2) New collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels

3) For FR1, switching time of [{70us, 140us, 210us}] and PRS Rx frequency hopping range up to 100MHz

4) For FR2, switching time of [{35us, 70us, 140us}] and PRS Rx frequency hopping range up to 400MHz

5) SRS for positioning with Tx hopping can be configured outside of the active UL BWP including configuration of SCS, CP size and bandwidth (position and size), which can be different from the UL active BWP.
	13-8
	Yes
	N.A.
	Positioning SRS with Tx frequency hopping for Redcap UEs is not supported for RRC_CONNECTED state
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signaling

	41. NR_pos_enh2
	41-5-2a
	Support of positioning SRS with Tx frequency hopping [in RRC_CONNECTED/RRC_INACTIVE] for RedCap UEs
	1) SRS Tx hopping pattern based on staircase pattern, including a wrapped staircase pattern

2) New collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels

3) For FR1, switching time of [{70us, 140us, 210us}] and PRS Rx frequency hopping range up to 100MHz

4) For FR2, switching time of [{35us, 70us, 140us}] and PRS Rx frequency hopping range up to 400MHz

5) SRS for positioning with Tx hopping can be configured outside of the active UL BWP including configuration of SCS, CP size and bandwidth (position and size), which can be different from the initial UL BWP.
	27-15
	Yes
	N.A.
	Positioning SRS with Tx frequency hopping for Redcap UEs is not supported for RRC_INACTIVE state
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signaling




	ZTE [7]
	Proposal 9: Split the FG 41-5-2 into two rows for RRC_CONNECTED and RRC_INACTIVE state:
· Report the maximum number of hops
· Report capability of overlapping PRB(s) between adjacent hops 
· Report the RF Tx retune times between consecutive hops as RAN4 agreement.
· Report the Tx switching time required ahead of the first hop and after the last hop as RAN4 agreement

	41-5-2
	Support of positioning SRS with Tx frequency hopping [in RRC_CONNECTED/RRC_INACTIVE] for RedCap UEs
	[bookmark: OLE_LINK28]1. Maximum number H of hops for SRS Tx frequency hopping, which is supported and reported by UE.
H: {2, 3, 4, 5, 6} 
  Note1: the bandwidth of each hop refers to FG 28-1

2. Overlapping PRB(s) between adjacent hops 
a): {0, 1, 2, 4}
Note2: The maximum equivalent bandwidth after combing all hops can be derived from the number of hops H multiplies the maximum bandwidth per hop

3. RF Tx retune times between consecutive hops which is supported and reported by the UE
a)	FR1 bands: {70 usec, 140 usec, 210 usec}
b)	FR2 bands: {35 usec, 70 usec, 125 usec}

4. Tx switching time required ahead of the first hop and after the last hop
a)	{100us, 140us, 200us, 300us, 500us}

	[bookmark: OLE_LINK35]13-8, 28-1
	Yes
	
	[bookmark: OLE_LINK29]RedCap UE SRS frequency hopping is not supported in RRC_CONNECTED state
	Per band
	
	
	
	
Need for location server to know if the feature is supported.


	41-5-2
	Support of positioning SRS with Tx frequency hopping [in RRC_CONNECTED/RRC_INACTIVE] for RedCap UEs
	1. Maximum number H of hops for SRS Tx frequency hopping, which is supported and reported by UE.
H: {2, 3, 4, 5, 6} 
[bookmark: OLE_LINK30]  Note1: the bandwidth of each hop refers to FG 28-1

2. Overlapping PRB(s) between adjacent hops 
a): {0, 1, 2, 4}
Note2: The maximum equivalent bandwidth after combing all hops can be derived from the number of hops H multiplies the maximum bandwidth per hop

3. RF Tx retune times between consecutive hops which is supported and reported by the UE
a)	FR1 bands: {70 usec, 140 usec, 210 usec}
b)	FR2 bands: {35 usec, 70 usec, 125 usec}

4. Tx switching time required ahead of the first hop and after the last hop
a)	{100us, 140us, 200us, 300us, 500us}
	27-15b, 28-1
	Yes
	
	RedCap UE SRS frequency hopping is not supported in RRC_INACTIVE state
	Per band
	
	
	
	Need for location server to know if the feature is supported.





	Samsung [8]
	

	Xiaomi [9]
	

	CATT [10]
	For the FG 41-5-2, since we had agreed that SRS Tx Frequency hopping is supported for both RRC_CONNECTED and RRC_INACTIVE state for a RedCap UE in RAN1#113 as shown in the following, we prefer it should be support of positioning SRS with Tx frequency hopping in RRC_CONNECTED/RRC_INACTIVE for RedCap UEs, however, we prefer to split FG 45-5-2 to two separate rows for the two states of RRC_CONNECTED and RRC_INACTIVE for RedCap UEs.
	Agreement (RAN1#113, Agenda 9.5.5)
SRS Tx Frequency hopping is supported for both RRC_CONNECTED and RRC_INACTIVE state.



Proposal 31: FG 45-5-2 should be split into three FGs 45-5-2a/2b for the three states of RRC_CONNECTED and RRC_INACTIVE for RedCap UEs as follows:
	41. NR_pos_enh2
	41-5-2a
	Support of positioning SRS with Tx frequency hopping in RRC_CONNECTED/RRC_INACTIVE for RedCap UEs
	
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-5-2b
	Support of positioning SRS with Tx frequency hopping in RRC_INACTIVE for RedCap UEs
	
	
	
	
	
	
	
	
	
	
	



For the first FFS of FG 41-5-2, regarding the issue of one component is frequency domain overlap(s) between hops, we prefer to keep the component of frequency overlap between hops and the candidate values can be {0 PRB, 1 PRB, 2 PRBs,  4 PRBs}. In addition, UE can support multiple overlap options.
Proposal 32: The component of frequency overlap(s) between positioning SRS hops should be kept and the candidate values can be {0 PRB, 1 PRB, 2 PRBs,  4 PRBs}. UE can support multiple overlap options.
For the second FFS of FG 41-5-2, regarding the issue of separate row for processing capability, we prefer to add new components for positioning SRS processing capability in FG 41-5-2, because for Tx frequency hopping of the RedCap UE, the positioning SRS processing capacity may be different with normal UE without Tx frequency hopping (as defined in FG 13-8 in Rel-16 positioning), for example, maximum positioning SRS bandwidth per hop and maximum positioning SRS bandwidth across all hops are absent in FG 13-8. Therefore, we prefer to add new components for positioning SRS processing capability in the FG 41-5-2a/2b for RedCap UEs with Tx frequency hopping of positioning SRS, instead of adding a separate row for positioning SRS processing capability.
Proposal 33: New components should be added to FG 41-5-2a/2b for positioning SRS processing capability for RedCap UEs with Tx frequency hopping of positioning SRS.
For the components of FG 41-5-2a/2b, new components should be added to FG 41-5-2a/2b for positioning SRS processing capability, including maximum positioning SRS bandwidth per hop, maximum positioning SRS bandwidth across all hops, maximum number of hops for positioning SRS Tx frequency hopping and switching time to allow RF retuning between adjacent hops. The component of frequency overlap(s) between hops should be kept and the candidate values can be {0 PRB, 1 PRB, 2 PRBs, 4 PRBs}. Therefore, we prefer the following components for FG 41-5-2a/2b:
1. Support of positioning SRS with Tx frequency hopping within a positioning SRS resource for Redcap UEs
2. Maximum positioning SRS BW per hop which is supported and reported by UE
3. Maximum positioning SRS bandwidth across all hops.
4. Maximum number of hops for positioning SRS Tx frequency hopping, which is supported and reported by UE.
5. For FR1, switching time of {70us, 140us, 210us} and positioning SRS Tx frequency hopping range up to 100MHz.
6. For FR2, switching time of {35us, 70us, 140us} and positioning SRS Tx frequency hopping range up to 400MHz.
7. Support of one or more frequency overlap(s) between hops. Candidate values {0 PRB, 1 PRB, 2 PRBs, 4 PRBs}.
8. Support of SRS configuration outside of the active UL BWP

Proposal 34: the following components should be included for FG 41-5-2a/2b:
1. Support of positioning SRS with Tx frequency hopping within a positioning SRS resource for Redcap UEs
2. Maximum positioning SRS BW per hop which is supported and reported by UE
3. Maximum positioning SRS bandwidth across all hops.
4. Maximum number of hops for positioning SRS Tx frequency hopping, which is supported and reported by UE.
5. For FR1, switching time of {70us, 140us, 210us} and positioning SRS Tx frequency hopping range up to 100MHz.
6. For FR2, switching time of {35us, 70us, 140us} and positioning SRS Tx frequency hopping range up to 400MHz.
7. Support of one or more frequency overlap(s) between hops. Candidate values {0 PRB, 1 PRB, 2 PRBs, 4 PRBs}.
8. Support of SRS configuration outside of the active UL BWP.

	OPPO [11]
		
	41-5-2
	SRS for positioning frequency hopping for RedCap UEs
	1. Support of RedCap UEs Tx frequency hopping for SRS for positioning in RRC_CONNECTED/RRC_INACTIVE

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

3. Switch times for SRS for positioning between consecutive hops
FR1: {70us, 140us}
FR2: {35us, 70us, 140us}

4. Number of PRB(s) overlapped between hops
	
	Yes
	No
	2) Per Band
	




	CMCC [12]
	Proposal 7: Regarding FG 41-5-2 for SRS with Tx frequency hopping:
· Define separate rows for RRC_CONNECTED and RRC_INACTIVE.
· Supported switching time should be reported.
· Maximum number of hops supported should be reported.
· Overlap PRBs supported should be reported.
	41. NR_pos_enh2
	41-5-2a
	Support of positioning SRS with Tx frequency hopping [in RRC_CONNECTED/RRC_INACTIVE] for RedCap UEs
	1. Support of SRS with Tx frequency hopping.
2. Maximum number of hops, which is supported and reported by the UE.
3. Number of overlap PRBs, which is supported and reported by the UE.
4. Switching time between hops, before the first hop and after the last hop, which is supported and reported by the UE.
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-5-2b
	Support of positioning SRS with Tx frequency hopping in RRC_INACTIVE for RedCap UEs
	1. Support of SRS with Tx frequency hopping.
2. Maximum number of hops, which is supported and reported by the UE.
3. Number of overlap PRBs, which is supported and reported by the UE.
4. Switching time between hops, before the first hop and after the last hop, which is supported and reported by the UE.
	
	
	
	
	
	
	
	
	
	




	Apple [13]
	

	NTT DOCOMO, INC. [14]
	Regarding “[in RRC_CONNECTED/RRC_INACTIVE]” pert, the related agreement was made at RAN1 #113 meeting. Considering the discussion, we think that the bracket can be removed. (i.e., keep in RRC_CONNECTED/RRC_INACTIVE), and separate capabilities can be introduced.
	Agreement
SRS Tx Frequency hopping is supported for both RRC_CONNECTED and RRC_INACTIVE state.


Regarding the components, the related agreement was made at RAN1#113 meeting. As in the Note, option 2 needs to be a component of FG41-5-2 and separate FG for option 1 needs to be introduced.
	Agreement
For RedCap UEs positioning transmitting the UL SRS with frequency hopping, regarding the collisions between other UL and DL signals/channels and the UL SRS with frequency hopping, support both of the following options 
· Option 1: UL time window where the UE is not expected to [receive/]transmit other signals/channels and is only expected to transmit FH SRS for positioning.
· FFS details of an UL time window
· Note: it implies that UE drops the transmission of other signals/channels and transmits SRS for positioning
· Option 2: new collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels/. Option 2 can apply without UL time window (i.e. option 1)
· FFS: details on the collision rules
Note: it is understood that option 2 is a component of the feature for UL SRS Tx hopping (FG 41-5-2), and option 1 is a separate feature group.


Proposal 9: 
· Separate FG41-5-2 for RRC_CONNECTED state and RRC_INACTIVE state.
· The component about the collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels is necessary for FG41-5-2.
· The separate capability for the support of UL time window for RedCap UEs supporting UL SRS with frequency hopping for positioning is introduced.

	Qualcomm Incorporated [15]
		41. NR_pos_enh2
	41-5-2
	Support of positioning SRS with Tx frequency hopping [in RRC_CONNECTED/RRC_INACTIVE] for RedCap UEs
	1. Maximum SRS BW per hop which is supported and reported by UE
a) FR1 bands: {5, 10, 20}
b) FR2 bands: {50, 100}

2. Maximum number of SRS hop(s) per SRS resource which is supported and reported by UE
b) {2, 3, 4, 5, 8, 10}

3. One or more Frequency domain overlap(s) between hops which are supported and reported by UE
c) {0 PRB, 1 PRB, 2 PRBs, 4 PRBs}

4. RF Tx retune times between consecutive hops which is supported and reported by the UE
a) FR1 bands: {70 usec, 140 usec, 210 usec}
b) FR2 bands: {35 usec, 70 usec}
FFS: UE capability on the retune time between active BWP and the first/last SRS hop
5. Max number of SRS Resource Sets for positioning  with Tx Frequency Hopping supported by UE per CC. 
Values = {1, 2, 4, 8, 12, 16}.
6. Max number of P/SP/AP SRS Resources for positioning with Tx Frequency Hopping per CC.
Values = {1,2,4,8,16,32,64}
7. Max number of periodic SRS Resources for positioning with Tx Frequency Hopping per CC.
 Values = {1,2,4,8,16,32,64}
8. Max number of periodic SRS Resources for positioning with Tx Frequency Hopping per CC per slot. 
Values = {1,2,3,4,5,6,8,10,12,14}
9. Max number of aperiodic SRS Resources for positioning with Tx Frequency Hopping per BWP.
Values = {0,1,2,4,8,16,32,64}
10. Max number of aperiodic SRS Resources for positioning with Tx Frequency Hopping per BWP per slot.
 Values = {0,1,2,3,4,5,6,8,10,12,14}
12. Max number of semi-persistent SRS Resources for positioning with Tx Frequency Hopping supported by UE per BWP.
Values = {0,1,2,4,8,16,32,64}
13. Max number of semi-persistent SRS Resources for positioning with Tx Frequency Hopping supported by UE per BWP per slot.
Values = {0,1,2,3,4,5,6,8,10,12,14}

Note: The UE is expected to support intra-slot SRS Tx frequency hopping

FFS: One component is Frequency domain overlap(s) between hops
FFS: separate row for processing capability
	13-8
	Yes
	
	Tx Frequency Hopping SRS for Positioning is not supported
	per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

Note: No additional UE requirements shall be specified for the case of Tx hopping with non-overlapping hops compared to the case of Tx hopping with overlapping hops, e.g., a UE is not responsible for keeping phase continuity across the hops in either case of overlapping or non-overlapping hops.

Note: A UE supporting this FG and does not support 41-5-2a can perform SRS frequency hopping without the configuration of an UL Time window. 
	Optional with capability signaling

	41. NR_pos_enh2
	41-5-2a
	Support of the configuration of an UL time window where the UE is not expected to transmit other signals/channels and is only expected to transmit FH SRS for positioning.
· Note: it implies that UE drops the transmission of other signals/channels and transmits SRS for positioning
	Support of the configuration of an UL time window where the UE is not expected to transmit other signals/channels and is only expected to transmit
	41-5-2
	
	
	The UE does not require the configuration of an UL time window in order to perform SRS frequency hopping
	per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	41. NR_pos_enh2
	41-5-3
	Support of positioning SRS with Tx frequency hopping in RRC_INACTIVE for RedCap UEs
	Support of positioning SRS with Tx frequency hopping in RRC_INACTIVE for RedCap UEs
	27-15
	Yes
	
	Tx Frequency Hopping SRS for Positioning in RRC_INACTIVE is not supported
	per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

Note: No additional UE requirements shall be specified for the case of Tx hopping with non-overlapping hops compared to the case of Tx hopping with overlapping hops, e.g., a UE is not responsible for keeping phase continuity across the hops in either case of overlapping or non-overlapping hops.

	Optional with capability signaling




	Ericsson [16]
	Regarding the use of overlap with Rx hopping, our view is that the requirement for RX hopping will be defined with different overlap corresponding to different repetition factor for the DL PRS.  Thus the network will need to know the required overlap to configure the DL PRS repetition appropriately.  The retuning time between hop is also a UE capability that is required by the network /LMF to configure the repetition factor appropriately.    
 For SRS tx hopping, the retuning time between hops is needed for the network to configure the hops. Regarding the overlap, we think it can be left to the network implementation. However, The network need to know the maximum number of hops per SRS resource and  maximum hopping bandwidth per hop.    
Support of SRS Tx hopping in RRC inactive is a separate feature group. If supported, the same values for the components in the RRC connected FG are re-used. 
The feature groups for PRS rx hopping and SRS tx hopping are proposed as follow:
	41. NR_pos_enh2
	41-5-2
	Support of positioning SRS with Tx frequency hopping  for RedCap Ues in RRC CONNECTED
	1. maximum hopping bandwidth per hop
2. Maximum number of hops in a SRS resource
3. minimum retuning time between hops





	41. NR_pos_enh2
	41-5-2
	Support of positioning SRS with Tx frequency hopping  for RedCap Ues in RRC INACTIVE
	 Support of positioning SRS with Tx frequency hopping  for RedCap Ues in RRC INACTIVE









Others 

	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	In addition, a new FG should be added for support of autonomous TA adjustment.
Proposal 3. 2:	Add new FG 41-3-4, support of autonomous TA adjustment.
	41. NR_pos_enh2
	41-3-4
	Support of autonomous TA adjustment
	
	
	
	
	
	
	
	
	
	
	




	Huawei/HiSilicon [3]
	In general, we do not think the UE SL-PRS related capabilities should be defined per positioning method. The difference between Uu and PC5 is that there was a clear definition of positioning methods (terminologies) and mapping with the reference RS and measurement for Uu in the SI and WI during Rel-16, while for PC5, the SL-TDOA is split into DL-like and UL-like counter parts and there was also discussion on whether single-sided RTT and double-sided RTT should be clearly defined in the specification.
Observation 1: The positioning method was not clearly defined in PC5 unlike Uu.
· The examples include the confusion of SL-TDOA entailing both DL-like SL-TDOA and UL-like SL-TDOA, and the confusion of single-sided RTT and double-sided RTT.
Proposal 1: Do not define SL positioning methods in the capability signaling.

For SL-PRS processing capabilities, we do not think that Uu part should be directly used. SL-PRS processing is unlike Uu from the following aspects:
· We do not have measurement gap or PPW for SL-PRS, which means that SL-PRS could be scattering in the time domain.
· SL-PRS reception is sporadic which is associated with SCI, where Uu DL-PRS is periodic.
· The logical slots may not be continuous in physical slots.
It means that the regular (N, T) cannot be used for SL positioning at all.
Therefore, we think a more appropriate way of defining the UE SL-PRS processing should be on a slot basis. Following the existing buffer-processing architecture, we should fix N to the slot duration, and the T is the time required to process all the SL-PRS and the associated PSCCH/SCI in the slot. During the time T, UE is not expected to process SL-PRS in another slot.
With regards to the newly added component 2 and 4, it requires further work item discussion. In general, we think that it is complicated to count the SL-PRS across multiple slots, while a per-slot processing should be the baseline following the nature of SL-PRS transmission schemes.
Proposal 2: The existing PRS processing capability should be updated with a fixed N value to a slot duration, and the T is the time required to process all the SL-PRS and the associated PSCCH/SCI, and UE is not expected to process SL-PRS in another slot within T duration.

Given that RAN1 specification already adopted mode 1 and mode 2 instead of scheme 1 and scheme 2, we prefer to align the UE feature with 214 specification. 
Proposal 5: The terminology of scheme 1 and scheme 1 should be changed to mode 1 and mode 2, respectively.

There has been some discussion on location server concept in the UE feature list, especially when we talk about SL, i.e. the column 
· Applicable to the capability signalling exchange between UEs (Sidelink WI only)
From RAN1 point view, there is no such need to explicitly mention SL positioning server UE because that was not part of the RAN1 discussion. Simply putting location server should be sufficient for RAN2 to figure out whether it is only for 5GC positioning server or the positioning server UE as well.
With regards to the column of capability signaling between UEs, it should be interpreted as capabilities reported in PC5-RRC, instead of SLPP capability similar to the SL communication capability.
Proposal 6: Adopt the following general principle with respect to positioning server UE and capability signaling between UEs.
· In the Note column, RAN1 only needs to capture “need for the location server to know”, without differentiating whether the location server entails positioning server UE or not.
· In the “applicable to the capability signaling exchange between UEs (Sidelink WI only)” column, RAN1 understands the capability only applies to PC5-RRC, instead of SLPP.

In addition, we think that the following feature groups should be added.
	41. NR_pos_enh2
	41-1-x1
	SL-PRS transmission request in physical layer
	1. Support transmitting SL-PRS transmission request via SCI
2. Support receiving SL-PRS transmission request via SCI
	
	
	
	
	
	
	
	
	
	



We think that the following feature groups should be added.
	41. NR_pos_enh2
	41-2-x1
	DL RSCP reporting based on DL PRS in RRC_IDLE
	Support the RSCP measurement for a PRS in RRC_IDLE
	
	
	
	
	
	
	
	
	
	



We think that the following feature groups should be added.
	41. NR_pos_enh2
	41-3-x1
	Autonomous TA update
	Support the autonomous TA adjustment upon cell reselection
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-3-x2
	Spatial relation maintenance for SRS in multiple cells
	Maximum number of spatial relations that the UE can simultaneously maintain for all the SRS resource sets for positioning in the SRS positioning validity area
Note: It is only applicable for FR2.
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-3-x3
	Pathloss maintenance for SRS in multiple cells
	Maximum number of pathloss estimates that the UE can simultaneously maintain for all the SRS resource sets for positioning in the SRS positioning validity area
	
	
	
	
	
	
	
	
	
	



In our view, some RedCap UE features can be applicable to also non-RedCap UEs, e.g. when the normal UE is operated in a smaller BWP, while the wideband SRS transmission is needed to fulfill the positioning requirements.
Proposal 7: RAN1 should discuss extending the RedCap UE positioning features to non-RedCap UEs.

In addition, we think that the following feature groups should be added.
	41. NR_pos_enh2
	41-5-x1
	PRS processing capability for frequency hopping
	1. 	Maximum combined DL PRS bandwidth cross hops in MHz, which is supported and reported by UE
a)	FR1 bands: {40, 50, 80, 100}
b)	FR2 bands: {100, 200, 400}
2. 	Duration of DL PRS symbols N3 in units of ms a UE can process every T3 ms assuming maximum combined DL PRS bandwidth in MHz, which is supported and reported by UE.
a)	T3: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
b)	N3: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms
NOTE: 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
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-5-x2
	Reporting measurements based on both single hop and multiple hops
	Support the reporting measurement based on both single hop and multiple hops
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-5-x3
	Switching out of the current active BWP to transmit positioning SRS for RedCap UE and non-RedCap UEs
	Support switching out of the current active BWP to transmit positioning SRS
	
	
	
	
	
	
	
	
	
	

	41. NR_pos_enh2
	41-5-x4
	Switching out of the current active BWP to transmit MIMO SRS for RedCap UE and non-RedCap UEs in RRC_CONNECTED state
	Support switching out of the current active BWP to transmit MIMO SRS
	
	
	
	
	
	
	
	
	
	




	Spreadtrum Communications [4]
	

	Vivo [5]
	[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Before discussing the detailed UE features, we think all the sidelink positioning capabilities need to inform to UEs especially for out of coverage scenario. So, we suggest putting ‘yes’ for the column regarding capability signaling exchange between UEs
· SL Positioning related features need to inform to UEs, so that the value should be “yes” for the column “Applicable to the capability signaling exchange between UEs”.
[bookmark: _Hlk146730326]
In addition, considering the following agreement, and the FG 41-3-3 for RRC_IDLE, introducing 41-2-5 for carrier phase measurement in RRC_IDLE is straightforward.
	Agreement
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.


[bookmark: _Hlk146730341]
· Introduce new FG for DL RSCPD measurement based on DL PRS in RRC _IDLE

Considering the following agreement, the new UE feature about symbol-level timestamp should be introduced.
	Agreement
For the timestamp associated with a reported RSCP/RSCPD measurement, NR-TimeStamp, with the granularity of a slot, currently defined in TS 37.355, can be reused as the timestamp. 
· Subject to UE capability, a UE may optionally provide an OFDM symbol index in the timestamp.
· Note: It is up to RAN2/RAN3 how to signal the timestamp


[bookmark: _Hlk146730352]
· Introduce new FG for providing an OFDM symbol index in the timestamp associated with a reported RSCP/RSCPD measurement 

Considering the confirmation from RAN4 about “UE autonomously adjusts the TA”, additional FG for ‘UE autonomously adjusts the TA’ may be needed.
Proposal 2: [bookmark: _Hlk146730382]
· Introduce new FG for UE autonomously adjust the TA for the determination of UL timing in RRC_INACTIVE state within the SRS positioning validity area.
	41. NR_pos_enh2
	41-3-x
	UE autonomously adjust the TA in RRC_INACTIVE state within the SRS positioning validity area
	UE autonomously adjust the TA for the determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE state within the SRS positioning validity area
	41-3-1,
41-3-2
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling



[bookmark: _Hlk146730625]In addition to the above FGs, we think the support of intra-slot hopping or inter-slot hopping may correspond to different UE capabilities. In generally, an SRS resource is defined within a slot, however, supporting inter-slot hopping is equivalent to supporting an SRS resource across multiple slots. At the same time, it is also required UE to ensure that the spatial relation of the SRS resource in different slots is the same, the power in different slots is the same, and various errors e.g., Rx/Tx timing error in different slots are within a certain range. While for intra-slot hopping, it is more consistent with the concept of SRS resource within a slot, which may have lower requirements for UE capability.
· For SRS for positioning frequency positioning, introduce a new FG of supporting intra-slot hopping and inter-slot hopping. 

	Intel Coporation [6]
	· New FG 41-1-19b: “Report of Tx ARP-ID to LMF or another UE for location calculation measurements as assistance information”
· New FG 41-1-20: UE Rx-Tx time difference based on actual Tx time
· New FG 41-1-21: Exchange of synchronization information of anchor UEs between a UE and LMF or another UE.
· New FG 41-1-22: Reporting of location information of the target UE based on sidelink positioning measurements at least to LMF
· New FG 41-1-23: Provision of assistance information for SL AoA measurement to measuring UE
· Components include: Expected SL-AoA value and uncertainty range (Note: From RAN1 perspective, no performance requirements are expected to be defined for the uncertainty range in Rel-18).
· New FG 41-2-5 for DL CPP in RRC_IDLE for RSCPD reporting
· NOTE: No support of RSCP reporting in RRC_IDLE as it Multi-RTT (UE Rx-Tx time difference) reporting is proposed to be not supported for RRC_IDLE.
· New FG 41-2-6: Reporting of PRU (UE) location information to LMF
· New FG 41-2-7: Reporting of OFDM symbol index as part of timestamp associated with reported DL RSCP/RSCPD
· New FG 41-5-8: Reporting of phase quality indication associated with reported DL RSCP/RSCPD measurements.
· New FG 41-3-4: When configured with SRS for positioning configuration in multiple cells in RRC_INACTIVE state, UE-autonomous adjustment of TA upon cell reselection subject to gNB configuration. 
· New FG 41-5-3: UL time window where the UE is not expected to [receive/]transmit other signals/channels and is only expected to transmit Frequency Hopped SRS for positioning.
	41. NR_pos_enh2
	41-1-19b
	Report of Tx ARP-ID to LMF or another UE for location calculation measurements as assistance information
	Support providing Rx ARP-ID with SL positioning measurements
	At least one of: 41-1-2, 41-1-3
	No
	FFS Yes
	UE cannot report Rx ARP-ID with SL positioning measurements
	FFS 
Per band
	FFS 
N.A.
	FFS 
N.A.
	FFS 
N.A.
	[Need for location server to know if the feature is supported]
	Optional with capability signaling

	41. NR_pos_enh2
	41-1-20
	Reporting of Rx-Tx time difference measure based on actual Tx time
	New Rx-Tx time difference measure based on actual Tx time when UE includes Tx timing information in the measurement report.
	41-1-7c
	No
	Yes
	UE cannot report Rx-Tx time difference measure based on actual Tx time
	Per band
	N.A.
	N.A.
	N.A.
	Need for location server or server UE to know if the feature is supported.
	Optional with capability signaling.

	41. NR_pos_enh2
	41-1-21
	Exchange of synchronization information of anchor UEs between a UE and LMF or another UE.
	exchanged synchronization information of anchor UEs between a UE and LMF or another UE includes:
- The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs
- The RTD between anchor UEs
	41-1-7, 41-1-7a
	No
	Yes
	Exchange of synchronization information of anchor UEs not supported.
	Per band
	N.A.
	N.A.
	N.A.
	Need for location server or server UE to know if the feature is supported.
	Optional with capability signaling.

	41. NR_pos_enh2
	41-1-22
	Reporting of location information of the target UE based on sidelink positioning measurements at least to LMF
	1) Reporting of quality information of location 


	41-1-1
	No
	TBD
(Note: Up to other WGs to determine whether location information of the target UE can be reported to another UE)
	UE cannot report its location information to LMF based on SL positioning measurements.
	Per band
	N.A.
	N.A.
	N.A.
	Candidate values for component 1: {0, 1}

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

	41. NR_pos_enh2
	41-1-23
	Provision of assistance information for SL AoA measurement to measuring UE
	Expected SL-AoA value and uncertainty range (Note: From RAN1 perspective, no performance requirements are expected to be defined for the uncertainty range in Rel-18)
	At least one of: 41-1-4a, 41-1-4b, 41-1-4c

	No
	Yes
	UE cannot provide assistance information for SL AoA measurement to measuring UE
	Per band
	N.A.
	N.A.
	N.A.
	Need for location server or server UE to know if the feature is supported.
	Optional with capability signaling.

	41. NR_pos_enh2
	41-2-5
	DL RSCPD reporting based on DL PRS in RRC_IDLE
	DL RSCPD is reported when in RRC_CONNECTED mode along with measurement report for DL-RSTD
	27-18a, 41-3-3
	No
	N.A.
	DL RSCPD based on measurements performed during RRC_IDLE cannot be reported
	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
	41-2-6
	Reporting of PRU (UE) location information to LMF
	Reporting of UE location information to LMF (when operating as a PRU)
	13-1
	No
	N.A.
	PRU location information cannot be reported
	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
	41-2-7
	Reporting of OFDM symbol index as part of timestamp associated with reported DL RSCP/RSCPD
	Reporting of OFDM symbol index along with NR-TimeStamp associated with reported DL RSCP/RSCPD measurement
	At least one of: 41-2-1, 41-2-1a, 41-2-2, 41-2-2a, 41-2-5, 41-2-5a
	No
	N.A.
	OFDM symbol index cannot be reported as part of timestamp associated with reported DL RSCP/RSCPD
	Per band
	N.A.
	N.A.
	N.A.
	Need for location server to know if the feature is supported.
	Optional with capability signaling.

	41. NR_pos_enh2
	41-2-8
	Reporting of phase quality indication associated with reported DL RSCP/RSCPD measurements
	The phase quality indication includes:
- phase quality index
- phase quality resolution
	At least one of: 41-2-1, 41-2-1a, 41-2-2, 41-2-2a, 41-2-5, 41-2-5a
	No
	N.A.
	Phase quality indication cannot be reported
	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
	UE-autonomous adjustment of TA upon cell reselection
	When configured with SRS for positioning configuration in multiple cells in RRC_INACTIVE state, UE-autonomous adjustment of TA upon cell reselection subject to gNB configuration.

FFS: any additional criterion/a
	41-3-1
	Yes
	N.A.
	UE-autonomous adjustment of TA upon cell reselection is not supported.
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling

	41. NR_pos_enh2
	41-5-3
	UL time window for prioritizing positioning SRS transmission with frequency hopping
	UL time window where the UE is not expected to transmit other signals/channels and is only expected to transmit Frequency Hopped SRS for positioning
	At least one of: 41-5-2, 41-5-2a
	Yes
	N.A.
	UL time window for prioritizing positioning SRS transmission with frequency hopping is not supported 
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signaling




	ZTE [7]
	

	Samsung [8]
	Based on the progress in last meeting, the usage of PRU has been explicitly discussed. Although PRU is regarded UE, but it will provide some different function like its positioning information to another normal (non-PRU) UE, and measure the indicated PRS resource. As commonly understood that the PRU could be specially implemented device and it could also be played by normal UE. Thus, it’s important to build the UE feature to support the UE to report the capability to be a PRU. By this information, gNB and LMF could know the potential PRU candidate in the cell(s) and arrange the possible calibration work to the UE around it. 
Proposal 3: support UE to report the capability to be a PRU

According to the agreement below, RAN1 has agreed to introduce a UE capability to indicate whether the UE is capable of providing an OFDM symbol index in the timestamp. For this, a new FG shall be introduced.
	Agreement
For the timestamp associated with a reported RSCP/RSCPD measurement, NR-TimeStamp, with the granularity of a slot, currently defined in TS 37.355, can be reused as the timestamp. 
· Subject to UE capability, a UE may optionally provide an OFDM symbol index in the timestamp.
· Note: It is up to RAN2/RAN3 how to signal the timestamp


Proposal 4: introduce new FGs related to carrier phase positioning as follow (changes in red): 
	41. NR_pos_enh2
	41-2-5
	Provide an OFDM symbol index in the timestamp associated with the reported RSCP/RSCPD measurement
	1. Support of providing an OFDM symbol index in the timestamp associated with the reported RSCP measurement
2. Support of providing an OFDM symbol index in the timestamp associated with the reported RSCPD measurement



Proposal 6: Introduce new FGs for eDRX and autonomous TA adjustment in LPHAP as: 
	41. NR_pos_enh2
	41-3-4
	Support of eDRX for positioning in RRC_INACTIVE
	

	41. NR_pos_enh2
	41-3-5
	Support of autonomously adjusting the TA, when cell-reselection happens
	



Based on the above agreement from RAN1#114, it was agreed to introduce a UE capability to indicate whether the UE can support a Rel-17 single DCI scheduling positioning SRS resource sets across the linked carriers. For this, a new FG shall be introduced.
	Agreement
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 7: introduce new FGs related to SRS bandwidth aggregation in RRC_CONNECTED state as follow (changes in red): 
	41. NR_pos_enh2
	41-4-2
	Support a Rel-17 single DCI scheduling positioning SRS resource sets across the linked carriers for SRS bandwidth aggregation in RRC_CONNECTED state
	1. Support of a Rel-17 single DCI scheduling positioning SRS resource sets across the linked carriers for SRS bandwidth aggregation in RRC_CONNECTED state




	Xiaomi [9]
	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.
	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.



According to the following confirmed WA, UE is configured to transmit of the UL positioning SRSresources 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.
	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.



In addition, carrier phase locking may need some time. In this case, if the UE capability is low, it is possible that UE can’t obtain the carrier phase based on PRS with short duration, e.g., 1 or 2 symbols. Thus, it is necessary to define a new UE capability to indicate the supported duration of DL PRS.
Proposal 3-5:   define a new UE capability to indicate the supported duration of DL PRS for carrier phase positioning.
	41. NR_pos_enh2
	41-2-7
	Duration of DL PRS for carrier phase positioning
	The minimum number of symbols of DL PRS for carrier phase positioning.
	
	
	
	
	
	
	
	
	Candidate value {1, 2, 4, 6, 12}
	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.
	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.


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 5-7: define a new UE capability to indicate support single MAC CE activating positioning SRS resource sets across aggregated carrier.
	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
	
	
	
	
	
	
	
	
	



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 5-8: 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.
	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
	
	
	
	
	
	
	
	
	



According to the following agreement, a guard period is needed before and after the aggregated SRS transmissions. It is necessary to define a corresponding UE capability.Agreement(RAN1-113 meeting)
When an SRS resource 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, a guard period is needed before and after the aggregated SRS transmissions. 
· Send an LS to RAN4 with the above information and a request to provide the retuning time values needed. 


Proposal 5-9: define a new UE capability to indicate the retuning time values needed before and after the aggregated SRS transmissions.
	41. NR_pos_enh2
	41-4-11
	Support of guard period before and after the aggregated SRS transmission when an SRS resource 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
	
	41-4-6
	
	
	
	
	
	
	
	
	




	CATT [10]
		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 16:  Introduce new UE capabilities for UE supporting CPP in RRC_DILE:
· 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.

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. When
Proposal 17:  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).

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”. 
[bookmark: P5]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.
Proposal 18:  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
· [bookmark: P6]Max number of DL PRS Resources per DL PRS Resource Set
Proposal 19:  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 20:  Any general UE capability related to DL PRS Processing defined in 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.

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 21:  Conclude that all existing UE DL positioning capabilities for DL PRS measurements outside MG are applicable for NR DL CPP.  

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 22: Conclude that all existing UE DL positioning capabilities for low latency measurements are applicable for NR DL CPP. 

	OPPO [11]
	
	
	41-2-1b
	DL PRS processing capability for DL RSCP in RRC_CONNECTED
	1.Maximum number of DL PRS resources within a give time duration for support of DL reference carrier phase difference measurement
2.(N,T) maximum number of DL PRS resource for DL refernce carrier phase difference measurement within given time duration.
	
	
	
	
	

	
	41-2-1c
	DL PRS processing capability for DL RSCPD in RRC_CONNECTED
	1.Maximum number of DL PRS resources within a give time duration for support of DL reference carrier phase measurement
2.(N,T) maximum number of DL PRS resource for DL reference carrier phase measurement within given time duration.
	
	
	
	
	

	
	41-2-2b
	DL PRS processing capability for DL RSCP in RRC_INACTIVE
	1.Maximum number of DL PRS resources within a give time duration for support of DL reference carrier phase difference measurement
2.(N,T) maximum number of DL PRS resource for DL refernce carrier phase difference measurement within given time duration.
	
	
	
	
	

	
	41-2-2c
	DL PRS processing capability for DL RSCPD in RRC_INACTIVE
	1.Maximum number of DL PRS resources within a give time duration for support of DL reference carrier phase measurement
2.(N,T) maximum number of DL PRS resource for DL reference carrier phase measurement within given time duration.
	
	
	
	
	



	
	41-4-9
	Support of PRS bandwidth aggregation in RRC_CONNECTED — Multi-RTT
	
	
	
	
	
	

	
	41-4-10
	Support of PRS bandwidth aggregation in RRC_ INACTIVE — Multi-RTT
	
	
	
	
	
	

	
	41-4-11
	Support of PRS bandwidth aggregation in RRC_IDLE — Multi-RTT
	
	
	
	
	
	

	
	41-4-12
	Support of positioning SRS bandwidth aggregation in RRC_CONNECTED — Multi-RTT
	
	
	
	
	
	

	
	41-4-13
	Support of positioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED — Multi-RTT
	
	
	
	
	
	

	
	41-4-14
	Support of positioning SRS bandwidth aggregation in RRC_INACTIVE — Multi-RTT
	
	
	
	
	
	

	
	41-4-15
	Support SRS for positioning for bandwidth aggregation
	1.Support of SRS for positioning for bandwidth aggregation
2.The maximum number of carriers for bandwidth aggregation of SRS for positioning
3.Maximum number of SRS resource sets for positioning that can be configured for bandwidth aggregation
4.Maximum number of SRS resources for positioning across all CCs that can be configured for bandwidth aggregation
	
	
	
	
	

	
	41-4-16
	Support aperiodic SRS for positioning for bandwidth aggregation
	1.Support of aperiodic SRS for positioning for bandwitdth aggregation
2. The minimum latency between triggering DCI and the transmission of SRS for positioning for bandwitdth
3.The maximum number of carriers for bandwidth aggregation of aperiodic SRS for positioning
4.Maximum number of aperiodic SRS resource sets for positioning that can be configured for bandwidth aggregation
5.Maximum number of aperiodic SRS resources for positioning across all CCs that can be configured for bandwidth aggregation
	
	
	
	
	

	
	41-4-17
	Support semi-persistent SRS for positioning for bandwidth aggregation
	1.Support of semi-persistent SRS for positioning for bandwitdth aggregation
2. The maximum number of carriers for bandwidth aggregation of semi-persistent SRS for positioning
4.Maximum number of semi-persistent SRS resource sets for positioning that can be configured for bandwidth aggregation
5.Maximum number of semi-persistent SRS resources for positioning across all CCs that can be configured for bandwidth aggregation
	
	
	
	
	

	
	41-4-18
	Support same power prioritization for aggregated SRS resources for positioning
	1.Support of applying same power prioritization for SRS resources for positioning for bandwidth aggregation
	
	
	
	
	If not supported, legacy power prioritization rule is applied.




	CMCC [12]
	In RAN1#113 meeting, carrier phase positioning measurements for UEs in RRC_IDLE states have been supported:
	Agreement
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.



Therefore, we propose the following new FG:
Proposal 2: Add a new FG for carrier phase positioning for UEs in RRC_IDLE state.
	41. NR_pos_enh2
	41-2-5
	DL RSCPD reporting based on DL PRS in RRC_IDLE
	1. Support of DL RSCPD reporting based on DL PRS measurement in RRC_IDLE
	
	
	
	
	
	
	
	
	
	



In RAN1#113 meeting, RAN1 made the following agreement on UE determination of a valid TA. During the last RAN4 meeting, RAN4 reached the consensus that it is feasible to allow UE autonomously adjusts the TA when cell-reselection occurs.
	Agreement
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).



Therefore, we think that a new FGs should be added for UE TA adjustment:
Proposal 3: Add a new FG for UE autonomous TA adjustment.
	41. NR_pos_enh2
	41-3-3
	UE autonomous TA adjustments
	1. Support of UE autonomous TA adjustment when cell reselection occurs
	
	
	
	
	
	
	
	
	
	



During the discussion, and according to TS 38.215 CR, DL PRS measurement in RRC_IDLE state only applies to DL RSTD, DL PRS-RSRP/RSRPP, i.e., multi-RTT is not supported for UEs in RRC_IDLE. But from FGs 27-18a/b/c, Rel-17 methods that the UE supports in RRC_INACTIVE state include DL-TDOA, DL-AoD, and multi-RTT. 
In addition, as stated in the WID, Rel-18 only focused on specify solutions for DL PRS measurements for a UE in RRC_IDLE state and reporting of the measurements in RRC_CONNECTED state. Therefore, the square bracket on reporting when UE switches to RRC_CONNECTED state can be removed.
Therefore, we suggest the following update to FG 41-3-3.
Proposal 4: Split FG 41-3-3 into two sub-FGs and updated as follows.
	41. NR_pos_enh2
	41-3-3a
	[Processing capability for/Support of] PRS measurement  in RRC_IDLE for DL-TDOA
	Support of DL PRS measurement in RRC_IDLE for DL-TDOA Rel. 17 methods the UE supportss 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.

	41. NR_pos_enh2
	41-3-3b
	Support of PRS measurement in RRC_IDLE for DL-AoD
	Support of DL PRS measurement in RRC_IDLE for DL-AoD 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.




	Apple [13]
	Proposal 8: we support introducing separate row for DL PRS processing capabilities/measurement for DL RSCP/RSCPD measurements in RRC_CONNECTED/RRC_INACTIVE state
· 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: 
· There may be a need to update the UE’s processing capability especially with joint traditional positioning with CPP due to the additional measurements needed. This could be done by updating the current set of values or by adding a CPP specific increase to to accommodate additional carrier phase measurements / processing

Proposal 9: 
	Agreement
To enable LMF to request the UEs, including target UE and PRU(s), to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s), each time window is defined with the following parameters:
· The start of the time window, which is indicated by a combination of subframe number, slot offset and symbol index
· The duration of the time window, which is given by a number of consecutive slots/symbols
· FFS: the number of consecutive slots/symbols
(Optional) The periodicity of the time window, which is defined similar to IE NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset in TS 37.355.FFS: the maximum number of the windows


This is beneficial for both UE-based and UE-assisted positioning. In FG 41-2-3, remove brackets from sentence “within the indicated time window(s) for UE based and UE assisted”

Proposal 10:
Capability for the following agreement:
Agreement
From RAN1 perspective, candidate values larger than 10240 ms for PRS and/or SRS periodicity, e.g., 20480 ms, can be introduced.

Proposal 11:
For enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 the following CAPABILITYs should be defined
· A basic capability indicating support for extending eDRX cycle beyond 10.24s in RRC_INACTIVE state
Agreement
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 11: When a UE is configured with a number of PRS resources beyond its capability (FG 13-2,13-3,13-4 for AoD, TDOA, MRTT respectively), the UE assumes the DL-PRS Resources are sorted in a decreasing order of measurement priority. The maximum number and associated priority should be updated for PRS aggregation. 

In RAN1 #112, the following agreements were reached [11]:
	Agreement
For RedCap UEs, support at least measurements on DL PRS with Rx frequency hopping using a measurement gap
· FFS: details on RedCap UE processing capabilities for DL PRS with Rx frequency hopping and MG
· FFS: the use of a single or multiple instances of a MGs
· FFS: the use of PPW




For the UE DL PRS processing capability, the UE reports one combination of (N, T) values per band where N is a duration of DL PRS symbols in ms processed every T ms for a given maximum bandwidth (B) in MHz supported by UE. The following sets of values for N, T and B are supported
· Values for N = {0.125, 0.25, 0.5, 1, 2, 4, 8, 12, 16, 20, 25, 30, 35, 40, 45, 50} ms
· Values for T = {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
· Values for maximum DL PRS BW in MHz, reported by UE:
· For FR1: {5, 10, 20, 40, 50, 80, 100} MHz
· For FR2: {50, 100, 200, 400} MHz
Note: that the reporting of (N, T) values for maximum BW in MHz is not dependent on SCS. Given need for BWP switching and/or RF retuning of the PRS/P-SRS as it spans the positioning bandwidth, the existing sets of values may need to be adjusted as the Maximum # of DL PRS resources that UE can process in a slot assumes no BWP switching (DL) or RF retuning

Proposal 12:
For positioning for UEs with Reduced Capabilities (RedCap UEs) the following CAPABILITYs should be defined
· A separate row with details on RedCap UE processing capabilities for DL PRS with Rx frequency hopping and MG: Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS transmission/total bandwidth in MHz, which is supported and reported by UE
· A separate row with details on on RedCap UE processing capabilities for  SL-PRS: resources for each positioning method e.g. number of resources across SL-BWP, UEs, time domain behavior such as aperiodic, semi-persistent,  or  periodic, SCSs, comb size (per hop or across multiple hops)
· A FG indicting support for a shorter RF switching time to allow RF retuning between adjacent hops
· A FG (or components) on the bandwidth of each hop, the amount of overlap between hops and the number of hops for both PRS and SRS for positioning.



	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	With regards to SL Positioning, a main item that needs to be discussed is how to structure the SL PRS processing capabilities. To start with, we note that it is already agreed that SL-PRS can be reserved with periodic and without periodic reservations:

	Agreement
· For SL-PRS transmission, at least support the following
· SL-PRS transmissions with periodic reservation: SL-PRS transmissions which are being reserved with a similar mechanism as the SL periodic resource reservation for another TB in legacy SL communication 
· FFS: whether/what changes are needed
· SL-PRS transmissions without periodic reservation: SL-PRS transmissions in which the SL-PRS is transmitted at least once without periodic reservation, with a similar mechanism as in legacy SL communication with SL resource without periodic reservation.
· FFS: Maximum number of reservations and transmissions after triggering



Such a behavior is similar to SL communications, and significantly different from Uu Positioning, where the DL-PRS are configured through high layers and have a semi-static and predictable time domain behavior. In other words, with regards to SL PRS processing, the capabilities need to be able to address the fact that the PRS could be dynamically triggered, since we expect the SCI to be able to reserve resources for one, two, or three transmissions, as it is the case of SL communications. In order to address such dynamic nature of PRS processing, a “running count” should be kept, similar to what has been developed for CSI Processing.  

Specifically, we propose the following:
· Component 1: A UE should be able to declare a capability that indicates the maximum number of active/occupied SL PRS resources across all configured RPs (, where the definition of “active” is being treated later in this section.
· Component 2: A UE should be able to declare a capability that indicates the maximum length (in ms) of the active/occupied SL PRS resources across all configured RPs (
· An 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 the last symbol of the PSSCH carrying the report.

Proposal 1: With regards to the SL PRS processing capabilities, introduce the following 2 components: 
· Component 1: A maximum number of  active/occupied SL PRS resources across all configured RPs 
· Component 2: A maximum length (in ms) of the active/occupied SL PRS resources across all configured RPs
· where, 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 the last symbol of the PSSCH carrying the report.

Running counter of the number of the active SL-PRS resources					Running counter of the length (in OFDM symbols) of the active SL-PRS resources
[image: ]   			[image: ]

In addition to the processing capabilities shown above, a device should provide a time needed to finish the processing of a SL-PRS resource, assuming that the device wasn’t requested to perform more processing that its maximum processing capabilities. For example, in either case of single sample consisting of one SL PRS or multiple SL PRS resources,  a UE will have reported a processing time after the last SL PRS resource that corresponds to the time needed for the UE to process the measurement. 
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Proposal 2: A UE reports an SL PRS processing timeline capability:
· The timeline is the minimum time after the end of a slot carrying a SL-PRS resource for a UE finish the SL-PRS resource processing and preparing the positioning measurement report.
· The timeline assumes the amount of active/occupied SL-PRS resources during this time has not exceeded the reported processing capabilities .
· The timeline assumes a maximum SL PRS bandwidth in MHz, which is supported and reported by UE.

FG 41-1-1 has the largest impact on UE implementation complexity and a UE’s ability to process a given number of SL PRSs is dependent on how many are received and the bandwidth of each, which could vary from one band to another and is cumulative across bands. Further, since SL multi-carrier support is agreed to be introduced in Rel-18 and this processing scales with the number of carriers, we propose to make this FG reported per FSPC.

Lastly, we propose to capture a subset of the sidelink positioning features as LTE features as was done for sidelink communications in previous releases.
Proposal 3: Capture the following FGs in the LTE UE feature list: 41-1-1, 41-1-2, 41-1-3, 41-1-4c, 41-1-4d, 41-1-5, 41-1-7x, 41-1-8, 41-1-10, 41-1-11, 41-1-12, 41-1-12, 41-1-13, 41-1-13b, 41-1-14, 41-1-18, 41-1-19, 41-1-20a, 41-1-20b.

	41. NR_pos_enh2
	41-1-20a
	First path RSRPP reporting in SL for SL-TDoA measurement report
	Support of SL-RSRPP reporting for first path for SL-TDOA
	None
	No
	No
	UE does not support first-path RSRPP reporting for SL TDoA 
	per band
	n/a
	n/a
	n/a
	Need for location server / server UE to know if the feature is supported
	Optional with capability signaling

	41. NR_pos_enh2
	41-1-20b
	First path RSRPP reporting in SL for SL-RTT measurement report
	Support of SL-RSRPP reporting for first path for SL-RTT
	None
	No
	No
	UE does not support first-path RSRPP reporting for SL RTT
	per band
	n/a
	n/a
	n/a
	Need for location server / server UE to know if the feature is supported
	Optional with capability signaling



	NR_pos_enh2	
	41-3-5
	PathLoss estimate maintenance across all cells for SRS for positioning in multiple cells in RRC_INACTIVE
	Max number of pathloss estimates that the UE can simultaneously maintain for all the SRS for positioning in multiple cells resource sets for positioning
	41-3-1 or 41-3-2
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	Need for location server to know if the feature is supported.

Candidate values are {1, 4, 8, 16, 32}
	Optional with capability signaling

	NR_pos_enh2	
	41-3-6
	Spatial relation maintenance across all cells for area-specific SRS transmission in RRC_INACTIVE
	Max Number of maintained spatial relations for all the area-specific SRS resource sets for positioning across all serving cells.
	41-3-1 or 41-3-2
	Yes
	N/A
	
	Per UE
	No
	No (FR2 only)
	N/A
	Need for location server to know if the feature is supported.

Candidate Values = {1,2,4,8,16, 32}
	Optional with capability signaling



	NR_pos_enh2
	X-Agg-3
	Support of  UE Rx TEGs for measuring the same aggregated DL PRS resources
	The maximum number of different UE-RxTEGs that a UE can support to measure the same DL PRS aggregated PRS resources
	
	No
	
	Up to 1 RxTEG is used to measure the same aggregated DL PRS resources of a TRP
	 per band
	n/a
	n/a
	n/a
	The candidate values are {2, 3, 4, 6, 8}
	

	NR_pos_enh2
	X-Agg-4
	Support of  UE Rx TEGs for measuring the same aggregated DL PRS resources simultaneously
	The maximum number of  UE Rx TEGs for measuring the same aggregated DL PRS resources simultaneously
	27-1-4
	No
	
	No assumption can be made regarding multiple Rx TEGs measuring the same aggregated DL PRS resources simultaneously
	Per band
	n/a
	n/a
	n/a
	The candidate values are {1,2,3,4,6,8}
	

	NR_pos_enh2
	X-Agg-5
	M-sample aggregated measurements in RRC_CONNECTED
	The capability to support reporting an aggregated measurement based on measuring M=1 or 2 samples (instances) of aggregated DL PRS resources
	13-1
	No
	
	If the UE does not provide the capability, the UE is assumed to support M=4 only
	per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
	




	Ericsson [16]
	[bookmark: _Ref111129351]During RAN1#114, we agreed to have larger PRS/ SRS periodicities
	Agreement
From RAN1 perspective, candidate values larger than 10240 ms for PRS and/or SRS periodicity, e.g., 20480 ms, can be introduced.
· FFS: specification impact on PRS/SRS configuration.
· Send LS to RAN2 asking them to work on the higher layer signalling details (e.g., specific values of periodicity, hyper SFN information in the configuration, etc.)




Capabilities for extended periodicities for both the PRS and the SRS for positioning should be introduced. 
[bookmark: _Toc146920223]Support introducing two separate capabilities for extended periodicities of the SRS for positioning and DL PRS. 

For positioning for redcap UEs,  DL PRS Rx hopping is only supported using MG based measurements. thus the bracket for within a MG can be removed.  For the different RRC state, we support think a single FG can be used, but linked to different processing capability FGs. 
[bookmark: _Toc146920237]Support of DL PRS Rx hopping for all RRC states, 
l. [bookmark: _Toc146920238]For each RRC state, separate capability for processing is declared.
m. [bookmark: _Toc146920239]If no processing capability is declared for a given RRC state, the RRC state is not supported for rx hopping. 



1. Discussion Items during RAN1 #114bis — First Checkpoint
[bookmark: _Hlk48059864]After review of contributions submitted to RAN1 #114bis in this agenda item, the following topics were identified by the moderator for discussion during RAN1 #114bis.

General comments

	Company
	Comments/Questions/Suggestions

	
	



2. Issue 1: FG 
After review of contributions submitted to RAN1 #114bis in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

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

	
	
	
	
	
	
	
	
	
	
	
	
	
	



	Company
	Comments/Questions/Suggestions

	
	



1. Conclusion
Agreements reached during RAN1 #114bis as part of this agenda item are summarized in [17].
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