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1. Introduction
This contribution summarizes the following email discussion in AI 7.2.11.8 regarding UE features for NR Positioning.

[100b-e-NR-UEFeatures-Positioning-04]  Email discussion/approval on issues with capability signaling impacts for NR positioning based on SRS (27th -29th April) – Hiroki (DCM)
· Discuss on component(s) of each FG that need to be reported and candidate values for the component(s)
· Discuss on reporting type of each FG
· Discuss on the need of xDD and/or FRx differentiation for each FG of per-UE type
· Note that discussed FGs in this email discussion are derived by outcome of high priority email discussions (e.g., FG13-9~11 in FL proposal 1)

In the email discussion [100b-e-NR-UEFeatures-Positioning-01], following agreements were made.

Agreements:
· Following FGs are included in UE features list for positioning.
· [NR E-CID DL SSB RRM measurements with LPP support for NR Positioning]
· [NR E-CID DL CSI-RS RRM measurements with LPP support for NR Positioning]
· Common DL PRS Processing Capability
· DL PRS Resources for DL AoD
· DL PRS Resources for DL-TDOA
· DL PRS Resources for Multi-RTT
· SRS Resources for Positioning
· [Support of SSB from neighbor cell as QCL source of a DL PRS]
· This does not imply UE is required to perform SSB measurement for Positioning purpose
· [Support of DL PRS from serving/neighbor cell as QCL source of a DL PRS]
· DL PRS Measurement Report for DL-AoD
· Inter-frequency measurements for [DL-AoD]
· [DL PRS RSTD/[RSRP] Measurement Report for DL-TDOA]
· Inter-frequency measurements for [DL-TDOA]
· Support of Aperiodic SRS Resources for positioning
· Support of Semi-persistent SRS Resources for positioning
· [Support of OLPC for SRS for positioning from neighbor cell]
· [Support of Spatial relation for SRS for positioning from serving cell]
· [Support of Spatial relation for SRS for positioning from neighbor cell]
· OLPC based on PRS from the serving cell
· OLPC based on SSB from  neighbouring cells
· OLPC based on PRS from the neighbouring cells
· Spatial relation for SRS for positioning based on SSB from the serving cell
· Spatial relation for SRS for positioning based on CSI-RS from the serving cell
· Spatial relation for SRS for positioning based on SRS
· Spatial relation based on PRS from the serving cell
· Spatial relation based on SSB from the neighbouring cell
· Spatial relation based on PRS from the neighbouring cell
· [UE Rx-Tx Measurement Report for Multi-RTT]
· Inter-frequency measurement for [Multi-RTT]

Agreements:
· [Support of OLPC for SRS for positioning from neighbor cell], [Support of Spatial relation for SRS for positioning from serving cell] and [Support of Spatial relation for SRS for positioning from neighbor cell] in agreements are updated to below.
· OLPC based on PRS from the serving cell
· OLPC based on SSB from neighbouring cells
· OLPC based on PRS from the neighbouring cells
· Spatial relation based on SSB/CSI-RS/SRS from the serving cell
· Spatial relation for SRS for positioning based on SSB from the serving cell
· Spatial relation for SRS for positioning based on CSI-RS from the serving cell
· Spatial relation for SRS for positioning based on SRS
· Spatial relation based on PRS from the serving cell
· Spatial relation based on SSB from the neighbouring cell
· Spatial relation based on PRS from the neighbouring cell

Agreements:
· Adding following FGs
· [OLPC for SRS for positioning based on SSB from serving cell]
· OLPC for SRS for positioning based on CSI-RS from serving cell

Agreements:
· “Spatial relation based on SSB/CSI-RS/SRS from the serving cell” in agreements is updated to below.
· Spatial relation for SRS for positioning based on SSB from the serving cell
· Spatial relation for SRS for positioning based on CSI-RS from the serving cell
· Spatial relation for SRS for positioning based on SRS

Agreements:
· Add a FG for “[PathLoss estimate maintenance]”
· Component(s) include at least “Max number of monitored pathloss for SRS for positioning [across all cells]”
· Add a FG for “[Spatial relation maintenance]”
· Component(s) include at least “Max number of [maintained] spatial relations for SRS for positioning [across all cells]”
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2. 13-8: SRS Resources for Positioning
Based on agreements and [1], FG13-8 can be defined as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	13. NR Positioning
	13-8
	SRS Resources for Positioning
	1. Max number of SRS Resource Sets for positioning supported by UE per BWP. Values = {1, 16}. Other values FFS
2. Max number of periodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {64}, Other values FFS. 
	TBD
	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 signaling



Companies are encouraged to provide feedbacks focusing on signaling design aspects (e.g., components with candidate values for reporting, Type, Need of xDD/FRx differentiation).
	Company
	Comment

	Huawei/HiSilicon
	1. Suggest to split the FG into two FGs.
a) First FG is max number of SRS resource sets for positioning per BWP that is reported per band
b) Second FG is the max number of SRS resources for positioning per BWP that is reported per FS
Else, we suggest per FS all this FG.
2. Component-1: {1, 4, 16}
3. Component-2: Minimum value is 1 for FR1 band in a BC and 4 for a FR2 band in a BC.
4. Suggest to add another component:
a) Max number of SRS resources for positioning transmitted in a slot of a BWP
i. Note this includes total number of periodic SRS resources, activated semi-persistent SRS resources, and triggered aperiodic SRS resources in a slot.
ii. Reported by FS
iii. Minimum value is 1 for FR1 band in a BC and 1 for a FR2 band in a BC.

	Qualcomm
	Component 1: Add also values 2,4,8

Component 2: change to be about all P/SP/AP SRS resources for positioning. That is: 
· Max number of P/SP/AP SRS Resources for positioning per BWP. Values = {1,2,4,8,16,32,64}
Add Component 3: 
· Max number of P/SP/AP SRS Resources including the SRS resources for positioning per BWP per slot. Values = {1,2,3,4,5,6,8,10,12,14}

Add component 4: 
· Max number of periodic SRS Resources for positioning per BWP. Values = {1,2,4,8,16,32,64}
Add component 5: 
· Max number of periodic SRS Resources for positioning per BWP per slot. Values = {1,2,3,4,5,6,8,10,12,14}

Per FS

	vivo
	· FG 13-8 is per FS
· Component 1: support to add values: 4 and 8
· Component 2: support Qualcomm’s view to be all SRS for positioning in general, not just periodic SRS. Max number of SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP
· To move original component 2 to component 3: Max number of periodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP

	CATT
	· Per FS
· Component 1: Support {1, 2, 4, 8, 16} with 2, 4 and 8 are added.
· Component 2: Support {1, 2, 4, 8, 16, 32, 64}with 1,2,4,8,16,32 are added.
· We share the same views with Qualcomm that a new Component 3 can be added for Max number of SRS Resources for positioning(including P/AP/SP SRS) supported by UE across all SRS Resource Sets per BWP with the values {1, 2, 4, 8, 16, 32, 64}.

	ZTE
	1. Per FS
2. Component 1:Values = {1, 4, 8, 12, 16}
3. Component 2:Values = {1, 4, 8, 16, 32, 64}




3. 13-8a: Support of Aperiodic SRS Resources for positioning
Based on agreements and [1], FG13-8a can be defined as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	13. NR Positioning
	13-8a
	Support of Aperiodic SRS Resources for positioning
	1. Max number of aperiodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {64}, Other values FFS.
	TBD
	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 signaling



Companies are encouraged to provide feedbacks focusing on signaling design aspects (e.g., components with candidate values for reporting, Type, Need of xDD/FRx differentiation).
	Company
	Comment

	Huawei/HiSilicon
	1. Per FS
2. At least include {0,1} for FR1 band in a BC and {0,4} for FR2 band in a BC.

	Qualcomm
	Add the following values in component 1: 
· Max number of aperiodic SRS Resources for positioning per BWP. Values = {1,2,4,8,16,32,64}
Add component 2: 
· Max number of aperiodic SRS Resources for positioning per BWP per slot. Values = {1,2,3,4,5,6,8,10,12,14}
Per FS

	vivo
	· Per FS
· On Huawei’s comment to have 0 as a value for component 1, we don’t think it is needed assuming there’s a capability signaling for FG 13-8a itself.

	CATT
	· Per FS
· Component 1: Support {1, 2, 4, 8, 16, 32, 64}with 1,2,4,8,16,32 are added..

	ZTE
	1. [bookmark: OLE_LINK1]Per FS
2. Component 1:Values = {1,2,4,8,16,32,64}




4. 13-8b: Support of Semi-persistent SRS Resources for positioning
Based on agreements and [1], FG13-8b can be defined as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	13. NR Positioning
	13-8b
	Support of Semi-persistent SRS Resources for positioning
	1. Max number of semi-persistent SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {64}, Other values FFS.
	TBD
	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 signaling



Companies are encouraged to provide feedbacks focusing on signaling design aspects (e.g., components with candidate values for reporting, Type, Need of xDD/FRx differentiation).
	Company
	Comment

	Huawei/HiSilicon
	1. Per FS
2. At least include {0,1} for FR1 band in a BC and {0,4} for FR2 band in a BC.

	Qualcomm
	Add the following values in component 1: 
1. Max number of semi-persistent SRS Resources for positioning supported by UE per BWP. Values = {1,2,4,8,16,32,64}
Add component 2: 
2. Max number of semi-persistent SRS Resources for positioning supported by UE per BWP per slot. Values = {1,2,3,4,5,6,8,10,12,14}
Per FS

	vivo
	· Per FS
· On Huawei’s comment to have 0 as a value for component 1, we don’t think it is needed assuming there’s a capability signaling for FG 13-8b itself.

	CATT
	· Per FS
· Component 1: Support {1, 2, 4, 8, 16, 32, 64}with 1,2,4,8,16,32 are added..

	ZTE
	1. Per FS
2. Component 1:Values = {1,2,4,8,16,32,64}




5. 13-9: OLPC for SRS for positioning based on PRS from the serving cell
Based on agreements and [1], FG13-9 can be defined as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	13. NR Positioning
	13-9
	OLPC for SRS for positioning based on PRS from the serving cell
	1. OLPC for SRS for positioning based on PRS from the serving cell
	TBD
	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



Companies are encouraged to provide feedbacks focusing on signaling design aspects (e.g., components with candidate values for reporting, Type, Need of xDD/FRx differentiation).
	Company
	Comment

	Huawei/HiSilicon
	1. Per UE with FR1/FR2 differentiation.

	Qualcomm
	Per band

	vivo
	Per band

	CATT
	Per band

	ZTE
	Per band




6. 13-9a: OLPC for SRS for positioning based on SSB from neighbouring cells
Based on agreements and [1], FG13-9a can be defined as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	13. NR Positioning
	13-9a
	OLPC for SRS for positioning based on SSB from neighbouring cells
	1. OLPC for SRS for positioning based on SSB from neighbouring cells
	TBD
	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



Companies are encouraged to provide feedbacks focusing on signaling design aspects (e.g., components with candidate values for reporting, Type, Need of xDD/FRx differentiation).
	Company
	Comment

	Huawei/HiSilicon
	1. Per UE with FR1/FR2 differentiation.

	Qualcomm
	Per band

	vivo
	Per band

	CATT
	Per band

	ZTE
	Per band




7. 13-9b: OLPC for SRS for positioning based on PRS from the neighbouring cells
Based on agreements and [1], FG13-9b can be defined as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	13. NR Positioning
	13-9b
	OLPC for SRS for positioning based on PRS from the neighbouring cells
	1. OLPC for SRS for positioning based on PRS from the neighbouring cells
	TBD
	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



Companies are encouraged to provide feedbacks focusing on signaling design aspects (e.g., components with candidate values for reporting, Type, Need of xDD/FRx differentiation).
	Company
	Comment

	Huawei/HiSilicon
	1. Per UE with FR1/FR2 differentiation.

	Qualcomm
	Per band

	vivo
	Per band

	CATT
	Per band

	ZTE
	Per band




8. 13-9c: OLPC for SRS for positioning based on CSI-RS from serving cell
Based on agreements and [1], FG13-9c can be defined as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	13. NR Positioning
	13-9c
	OLPC for SRS for positioning based on CSI-RS from serving cell
	1. OLPC for SRS for positioning based on CSI-RS from serving cell
	TBD
	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



Companies are encouraged to provide feedbacks focusing on signaling design aspects (e.g., components with candidate values for reporting, Type, Need of xDD/FRx differentiation).
	Company
	Comment

	Huawei/HiSilicon
	1. Can be a component for the basic FG if introduced.
2. No dedicated signaling bit is required.

	Qualcomm
	Per band

	vivo
	Per band

	CATT
	Per band

	ZTE
	Per band




9. [13-9d: OLPC for SRS for positioning based on SSB from serving cell]
Based on agreements and [1], FG13-9d can be defined as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	13. NR Positioning
	13-9d
	OLPC for SRS for positioning based on SSB from serving cell
	1. OLPC for SRS for positioning based on SSB from serving cell
	TBD
	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



Companies are encouraged to provide feedbacks focusing on signaling design aspects (e.g., components with candidate values for reporting, Type, Need of xDD/FRx differentiation).
	Company
	Comment

	Huawei/HiSilicon
	1. Can be a component for the basic FG if introduced.
2. No dedicated signaling bit is required.

	Qualcomm
	Per band

	vivo
	Per band

	CATT
	Per band

	ZTE
	Per band




10. [13-9e: PathLoss estimate maintenance]
Based on agreements and [1], FG13-9e can be defined as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	13. NR Positioning
	13-9e
	PathLoss estimate maintenance
	1. Max number of monitored pathloss for SRS for positioning [across all cells]
	TBD
	No
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling



Companies are encouraged to provide feedbacks focusing on signaling design aspects (e.g., components with candidate values for reporting, Type, Need of xDD/FRx differentiation).
	Company
	Comment

	Huawei/HiSilicon
	1. Per UE for [across all cells].
2. Values {0,1,4,8,16}
3. Suggest to change the component to “Maximum number of maintained pathloss estimates for SRS for positioning in addition to the 4 pathloss estimates per serving cell the UE maintains for PUSCH/PUCCH and other SRS transmissions” to align with agreement and spec.

	Qualcomm
	· Max Number of pathloss estimates that the UE can simultaneously maintain for all the SRS resource sets for positioning across all serving cells in addition to the up to four pathloss estimates that the UE maintains per serving cell for the PUSCH/PUCCH/SRS transmissions.
· Values = {0,1,4,8,16}
· Max Number of pathloss estimates that the UE can simultaneously maintain for all the SRS resource sets for positioning per serving cell in addition to the up to four pathloss estimates that the UE maintains per serving cell for the PUSCH/PUCCH/SRS transmissions.
· Values = {0,1,4,8,16}
Per band

	vivo
	· Per band
· Support Huawei’s comment to rename component 1 to be “Maximum number of maintained pathloss estimates for SRS for positioning in addition to the 4 pathloss estimates per serving cell the UE maintains for PUSCH/PUCCH and other SRS transmissions” to align with agreement and spec.
· Assuming there’s a capability signaling for FG 13-9e itself, prefer the values for component 1 to be { 1, 4, 8, 16}


	CATT
	· Per band
· We share the same view with Huawei to rename component 1 to make the name of Component 1 clear and avoid ambiguity, and we add “across all cells” in Huawei’s version. The updated name is “Maximum number of maintained pathloss estimates for SRS for positioning across all cells in addition to the 4 pathloss estimates per serving cell the UE maintains for PUSCH/PUCCH and other SRS transmissions”.
· The brackets of Component 1 can be removed in the updated name.
· We support the values for component 1 to be {1, 2, 4, 8, 16}.


	ZTE
	Agree with CATT.




11. 13-10: Spatial relation for SRS for positioning based on SSB from the serving cell
Based on agreements and [1], FG13-10 can be defined as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	13. NR Positioning
	13-10
	Spatial relation for SRS for positioning based on SSB from the serving cell
	1. Spatial relation for SRS for positioning based on SSB from the serving cell
	TBD
	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



Companies are encouraged to provide feedbacks focusing on signaling design aspects (e.g., components with candidate values for reporting, Type, Need of xDD/FRx differentiation).
	Company
	Comment

	Huawei/HiSilicon
	1. This FG is only applicable for FR2, and it can be a component for the basic FG if introduced.
2. No dedicated signaling bit is required.

	Qualcomm
	Per band in FR2

	vivo
	Per band in FR2

	CATT
	· Per band
· Component 1 is only applicable for FR2.

	ZTE
	Per band in FR2




12. 13-10a: Spatial relation for SRS for positioning based on CSI-RS from the serving cell
Based on agreements and [1], FG13-10a can be defined as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	13. NR Positioning
	13-10a
	Spatial relation for SRS for positioning based on CSI-RS from the serving cell
	1. Spatial relation for SRS for positioning based on CSI-RS from the serving cell
	TBD
	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



Companies are encouraged to provide feedbacks focusing on signaling design aspects (e.g., components with candidate values for reporting, Type, Need of xDD/FRx differentiation).
	Company
	Comment

	Huawei/HiSilicon
	1. This FG is only applicable for FR2, and it can be a component for the basic FG if introduced.
2. No dedicated signaling bit is required.

	Qualcomm
	Per band in FR2

	vivo
	Per band in FR2

	CATT
	· Per band
· Component 1 is only applicable for FR2.

	ZTE
	Per band in FR2




13. 13-10b: Spatial relation for SRS for positioning based on PRS from the serving cell
Based on agreements and [1], FG13-10b can be defined as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	13. NR Positioning
	13-10b
	Spatial relation for SRS for positioning based on PRS from the serving cell
	1. Spatial relation for SRS for positioning based on PRS from the serving cell
	TBD
	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



Companies are encouraged to provide feedbacks focusing on signaling design aspects (e.g., components with candidate values for reporting, Type, Need of xDD/FRx differentiation).
	Company
	Comment

	Huawei/HiSilicon
	1. Per UE with FR1/FR2 differentiation.
2. This FG is only applicable for FR2

	Qualcomm
	Per band in FR2

	vivo
	Per band in FR2

	CATT
	· Per band
· Component 1 is only applicable for FR2.

	ZTE
	Per band in FR2

	
	




14. 13-10c: Spatial relation for SRS for positioning based on SRS
Based on agreements and [1], FG13-10c can be defined as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	13. NR Positioning
	13-10c
	Spatial relation for SRS for positioning based on SRS
	1. Spatial relation for SRS for positioning based on SRS
	TBD
	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



Companies are encouraged to provide feedbacks focusing on signaling design aspects (e.g., components with candidate values for reporting, Type, Need of xDD/FRx differentiation).
	Company
	Comment

	Huawei/HiSilicon
	1. Per UE with FR1/FR2 differentiation.
2. This FG is only applicable for FR2

	Qualcomm
	Per band in FR2

	vivo
	Per band in FR2

	CATT
	· Per band
· Component 1 is only applicable for FR2.

	ZTE
	Per band in FR2

	
	




15. 13-10d: Spatial relation for SRS for positioning based on SSB from the neighbouring cell
Based on agreements and [1], FG13-10d can be defined as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	13. NR Positioning
	13-10d
	Spatial relation for SRS for positioning based on SSB from the neighbouring cell
	1. Spatial relation for SRS for positioning based on SSB from the neighbouring cell
	TBD
	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



Companies are encouraged to provide feedbacks focusing on signaling design aspects (e.g., components with candidate values for reporting, Type, Need of xDD/FRx differentiation).
	Company
	Comment

	Huawei/HiSilicon
	1. Per UE with FR1/FR2 differentiation.
2. This FG is only applicable for FR2

	Qualcomm
	Per band in FR2

	vivo
	Per band in FR2

	CATT
	· Per band
· Component 1 is only applicable for FR2.

	ZTE
	Per band in FR2

	
	




16. 13-10e: Spatial relation for SRS for positioning based on PRS from the neighbouring cell
Based on agreements and [1], FG13-10e can be defined as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	13. NR Positioning
	13-10e
	Spatial relation for SRS for positioning based on PRS from the neighbouring cell
	1. Spatial relation for SRS for positioning based on PRS from the neighbouring cell
	TBD
	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



Companies are encouraged to provide feedbacks focusing on signaling design aspects (e.g., components with candidate values for reporting, Type, Need of xDD/FRx differentiation).
	Company
	Comment

	Huawei/HiSilicon
	1. Per UE with FR1/FR2 differentiation.
2. This FG is only applicable for FR2

	Qualcomm
	Per band in FR2

	vivo
	Per band in FR2

	CATT
	· Per band
· Component 1 is only applicable for FR2.

	ZTE
	Per band in FR2

	
	




17. [13-10f: Spatial relation maintenance]
Based on agreements and [1], FG13-10f can be defined as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	13. NR Positioning
	13-10f
	Spatial relation maintenance
	1. Max number of [maintained] spatial relations for SRS for positioning [across all cells]
	TBD
	No
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling



Companies are encouraged to provide feedbacks focusing on signaling design aspects (e.g., components with candidate values for reporting, Type, Need of xDD/FRx differentiation).
	Company
	Comment

	Huawei/HiSilicon
	1. Per UE for [across all cells].
2. Minimum value is 0.
3. Suggest to change the component to “Maximum number of active spatial relations for SRS for positioning in addition to those that the UE maintains for PUSCH/PUCCH and other SRS transmissions based on reported values in FG 2-60”. The wording “active” actually comes from the existing FG 2-60 in Rel-15.
	Active spatial relations
	Maximum total number of {unique DL RS (except for aperiodic NZP CSI-RS) and SRS without spatial relation configured, and, TCI states available for DCI triggering of aperiodic NZP CSI-RS}, for indicating spatial domain transmit filter for PUCCH and SRS for PUSCH, per BWP per CC




	Qualcomm
	· Component 1: Max Number of maintained spatial relations for all the SRS resource sets for positioning across all serving cells in addition to the spatial relations maintained spatial relations per serving cell for the PUSCH/PUCCH/SRS transmissions.
· Values = {0,1,2,4,8,16}
· Component 2: Max Number of maintained spatial relations for all the SRS resource sets for positioning per serving cell in addition to the spatial relations maintained spatial relations per serving cell for the PUSCH/PUCCH/SRS transmissions.
· Values = {0,1,2,4,8,16}
· Notes: 
· Only applicable for FR2
· If the UE does not support this feature, no additional spatial relation for SRS for positioning are supported in addition to those maintained per serving cell for the PUSCH/PUCCH/SRS transmissions
Per band

	vivo
	· Per band in FR2
· Support remove the brackets of component 1: Max number of maintained spatial relations for SRS for positioning across all cells

	CATT
	· Per band
· We share the same view with Huawei to rename component 1 to make the name of Component 1 clear and avoid ambiguity, and we add “across all cells” in Huawei’s version. The updated name is “Maximum number of active spatial relations for SRS for positioning across all cells in addition to those that the UE maintains for PUSCH/PUCCH and other SRS transmissions based on reported values in FG 2-60” to make the name of Component 1 clear and avoid ambiguity.
· The brackets of Component 1 can be removed in the updated name.
· We support the values for Component 1 to be {0, 1, 2, 4, 8, 16}.
· Component 1 is only applicable for FR2.

	ZTE
	Agree with CATT.





18. Conclusion
TBD

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	13. NR Positioning
	13-8
	SRS Resources for Positioning
	1. Max number of SRS Resource Sets for positioning supported by UE per BWP. Values = {1, [2], 4, [8], [12], 16}.
2. [Max number of periodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {1, 2, 4, 8, 16, 32, 64}]
3.  [Max number of P/SP/AP SRS Resources for positioning per BWP. Values = {1,2,4,8,16,32,64}]
4. [Max number of P/SP/AP SRS Resources including the SRS resources for positioning per BWP per slot. Values = {1,2,3,4,5,6,8,10,12,14}]
5. [Max number of periodic SRS Resources for positioning per BWP. Values = {1,2,4,8,16,32,64}]
6. [Max number of periodic SRS Resources for positioning per BWP per slot. Values = {1,2,3,4,5,6,8,10,12,14}]
	TBD
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	13. NR Positioning
	13-8a
	Support of Aperiodic SRS Resources for positioning
	1. Max number of aperiodic SRS Resources for positioning per BWP. Values = {1,2,4,8,16,32,64}
2. [Max number of aperiodic SRS Resources for positioning per BWP per slot. Values = {1,2,3,4,5,6,8,10,12,14}]
	TBD
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	13. NR Positioning
	13-8b
	Support of Semi-persistent SRS Resources for positioning
	1. Max number of semi-persistent SRS Resources for positioning supported by UE per BWP. Values = {1,2,4,8,16,32,64}
2. [Max number of semi-persistent SRS Resources for positioning supported by UE per BWP per slot. Values = {1,2,3,4,5,6,8,10,12,14}]
	TBD
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	13. NR Positioning
	13-9
	OLPC for SRS for positioning based on PRS from the serving cell
	1. OLPC for SRS for positioning based on PRS from the serving cell
	TBD
	No
	N/A
	
	FFS: [Per band or Per UE]
	N/A
	[N/A or Yes]
	N/A
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	13. NR Positioning
	13-9a
	OLPC for SRS for positioning based on SSB from neighbouring cells
	1. OLPC for SRS for positioning based on SSB from neighbouring cells
	TBD
	No
	N/A
	
	FFS: [Per band or Per UE]
	N/A
	[N/A or Yes]
	N/A
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	13. NR Positioning
	13-9b
	OLPC for SRS for positioning based on PRS from the neighbouring cells
	1. OLPC for SRS for positioning based on PRS from the neighbouring cells
	TBD
	No
	N/A
	
	FFS: [Per band or Per UE]
	N/A
	[N/A or Yes]
	N/A
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	13. NR Positioning
	13-9c
	OLPC for SRS for positioning based on CSI-RS from serving cell
	1. OLPC for SRS for positioning based on CSI-RS from serving cell
	TBD
	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

	13. NR Positioning
	[13-9d]
	[OLPC for SRS for positioning based on SSB from serving cell]
	1. [OLPC for SRS for positioning based on SSB from serving cell]
	TBD
	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

	13. NR Positioning
	[13-9e]
	[PathLoss estimate maintenance]
	1. [Max Number of pathloss estimates that the UE can simultaneously maintain for all the SRS resource sets for positioning across all serving cells in addition to the up to four pathloss estimates that the UE maintains per serving cell for the PUSCH/PUCCH/SRS transmissions.
Values = {0,1,4,8,16}]
2. [Max Number of pathloss estimates that the UE can simultaneously maintain for all the SRS resource sets for positioning per serving cell in addition to the up to four pathloss estimates that the UE maintains per serving cell for the PUSCH/PUCCH/SRS transmissions.
Values = {0,1,4,8,16}]
	TBD
	No
	N/A
	
	FFS: [Per band or Per UE]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling

	13. NR Positioning
	13-10
	Spatial relation for SRS for positioning based on SSB from the serving cell
	1. Spatial relation for SRS for positioning based on SSB from the serving cell
	TBD
	No
	N/A
	
	Per band
	N/A
	N/A (FR2 only)
	N/A
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	13. NR Positioning
	13-10a
	Spatial relation for SRS for positioning based on CSI-RS from the serving cell
	1. Spatial relation for SRS for positioning based on CSI-RS from the serving cell
	TBD
	No
	N/A
	
	Per band
	N/A
	N/A (FR2 only)
	N/A
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	13. NR Positioning
	13-10b
	Spatial relation for SRS for positioning based on PRS from the serving cell
	1. Spatial relation for SRS for positioning based on PRS from the serving cell
	TBD
	No
	N/A
	
	Per band
	N/A
	N/A (FR2 only)
	N/A
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	13. NR Positioning
	13-10c
	Spatial relation for SRS for positioning based on SRS
	1. Spatial relation for SRS for positioning based on SRS
	TBD
	No
	N/A
	
	FFS: [Per band or Per UE]
	[N/A or No]
	[N/A or Yes] (FR2 only)
	N/A
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	13. NR Positioning
	13-10d
	Spatial relation for SRS for positioning based on SSB from the neighbouring cell
	1. Spatial relation for SRS for positioning based on SSB from the neighbouring cell
	TBD
	No
	N/A
	
	FFS: [Per band or Per UE]
	[N/A or No]
	[N/A or Yes] (FR2 only)
	N/A
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	13. NR Positioning
	13-10e
	Spatial relation for SRS for positioning based on PRS from the neighbouring cell
	1. Spatial relation for SRS for positioning based on PRS from the neighbouring cell
	TBD
	No
	N/A
	
	FFS: [Per band or Per UE]
	[N/A or No]
	[N/A or Yes] (FR2 only)
	N/A
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	13. NR Positioning
	[13-10f]
	[Spatial relation maintenance]
	1. [Component 1: Max Number of maintained spatial relations for all the SRS resource sets for positioning across all serving cells in addition to the spatial relations maintained spatial relations per serving cell for the PUSCH/PUCCH/SRS transmissions.
Values = {0,1,2,4,8,16}]
2. [Component 2: Max Number of maintained spatial relations for all the SRS resource sets for positioning per serving cell in addition to the spatial relations maintained spatial relations per serving cell for the PUSCH/PUCCH/SRS transmissions.
Values = {0,1,2,4,8,16}]
	TBD
	No
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling



Comments

	Qualcomm
	· The feature group 13-9e: PathLoss Estimate Maintance does not appear in the list above

Agreements:
· Add a FG for “[PathLoss estimate maintenance]”
· Component(s) include at least “Max number of monitored pathloss for SRS for positioning [across all cells]”

We think the correct wording based on previous agreement on this is: 
· Max Number of pathloss estimates that the UE can simultaneously maintain for all the SRS resource sets for positioning in addition to the up to four pathloss estimates that the UE maintains per serving cell for the PUSCH/PUCCH/SRS transmissions.

And the only point that hasn’t been discussed is whether a max number would be provided: “across all serving cells” or “per serving cell” or both. For now, since there has not been technical discussion on this, we prefer to keep both components.

Proposal 1 (13-9e):
· [Max Number of pathloss estimates that the UE can simultaneously maintain for all the SRS resource sets for positioning across all serving cells in addition to the up to four pathloss estimates that the UE maintains per serving cell for the PUSCH/PUCCH/SRS transmissions.
· Values = {0,1,4,8,16}]
· [Max Number of pathloss estimates that the UE can simultaneously maintain for all the SRS resource sets for positioning per serving cell in addition to the up to four pathloss estimates that the UE maintains per serving cell for the PUSCH/PUCCH/SRS transmissions.
· Values = {0,1,4,8,16}]

Proposal 2 (13-9e): Change the Type from “[Per UE]” to FFS: [Per band or Per UE]

· 13-10f: Spatial Relation Maintenance

We didn’t have a chance to discuss this much, so we prefer to keep both components below:
Proposal 3 (13-10f):
· [Component 1: Max Number of maintained spatial relations for all the SRS resource sets for positioning across all serving cells in addition to the spatial relations maintained spatial relations per serving cell for the PUSCH/PUCCH/SRS transmissions.
· Values = {0,1,2,4,8,16}]
· [Component 2: Max Number of maintained spatial relations for all the SRS resource sets for positioning per serving cell in addition to the spatial relations maintained spatial relations per serving cell for the PUSCH/PUCCH/SRS transmissions.
· Values = {0,1,2,4,8,16}]

Proposal 4 (13-10f): Change the Type from “[Per UE]” to FFS: [Per band or Per UE]



	Huawei/HiSilicon
	OK with QC’s proposal for split and the FFS part, if we introduce number of pathloss estimates per serving cell.
13-8:
· Component 2: Is it same as component 5?
· Component 3: OK
· Component 4: This is related to a Rel-15 capability counting only MIMO SRS. We would like to make sure that the value reported should be no lower than the value for periodic MIMO SRS in a slot.
· Component 5: no need
· Component 6: OK
13-8a:
· Component 2: OK
13-8b:
· Component 2: OK
13-9:
· Regarding per band reporting, I would like ask whether it is per SRS band or per PRS band, or could there be cross band PL indication. Our understanding is that per UE with FR1/FR2 differentiation is sufficient.
13-9a:
· Regarding per band reporting, I would like ask whether it is per SRS band or per SSB band, or could there be cross band PL indication. Our understanding is that per UE with FR1/FR2 differentiation is sufficient.
13-9b: 
· Regarding per band reporting, I would like ask whether it is per SRS band or per PRS band, or could there be cross band PL indication. Our understanding is that per UE with FR1/FR2 differentiation is sufficient.
13-9c:
· Suggest to have a basic FG to include this. Only need to design the signaling of the basic FG.
13-9d:
· Suggest to have a basic FG to include this. Only need to design the signaling of the basic FG.
13-10:
· Suggest to have a basic FG to include this, and it is for FR2. Only need to design the signaling of the basic FG.
13-10a:
· Suggest to have a basic FG to include this, and it is for FR2. Only need to design the signaling of the basic FG.
13-10b 
· Regarding per band reporting, I would like ask whether it is per SRS band or per PRS band, or could there be cross band spatial relation indication. Our understanding is that per UE with FR1/FR2 differentiation is sufficient.
13-10c
· Why do we need per band? Our understanding is that per UE with FR1/FR2 differentiation is sufficient.
13-10d 
· Regarding per band reporting, I would like ask whether it is per SRS band or per SSB band, or could there be cross band spatial relation indication. Our understanding is that per UE with FR1/FR2 differentiation is sufficient.
13-10e: 
· Regarding per band reporting, I would like ask whether it is per SRS band or per PRS band, or could there be cross band spatial relation indication. Our understanding is that per UE with FR1/FR2 differentiation is sufficient.
13-10f:
· Suggest to change “maintained” to “active”
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