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In RAN#87-e, a preliminary discussion on UE capability signal provided an informative summary in [1] clarifying the terminology used for Rel-16 UE capability discussion.
	· Terminology definitions based on Rel-15 (TR38.822)
· “Feature(s)”: It is a highest level grouping. In Rel-16, it is per-WI grouping.
· “Feature group(s)”: It is a kind of “subfeature(s)” within a “feature”, and is defined by each row in the UE features list. 
· “Component(s)”: One feature group contains one or multiple components. When UE reports support of the feature group, basically it is applied to all components in the feature group.



It also clarified how to handle the so-called basic feature groups/components, used as “baseline feature bits that covers the minimum parts of a feature and use additional bits for parts that can be used together with the baseline feature” in the previous RAN2 guideline in [2].
Based on the guideline from RAN2 [2] and information from RAN [1], we think the Rel-15 UE capability methodology is reused for Rel-16. However, for NR positioning part, we observed some discrepancy between the Rel-15 approach and the current UE feature list.

[bookmark: _Ref129681832]Feature group
In the following, we will propose to address the following issues
· Keep a single “type” for components within a group
In Rel-15, a feature group (FG) is mapped to a single field/IE in TS 38.306 and TS 38.311 that contains all component fields listed. A dedicated signaling granularity is associated with a parent IE, with the following example.
	Signaling granularity type
	Corresponding exemplary RAN2 parent IE

	Per UE
	Phy-Parameters
MeasAndMobParameters

	Per band
	BandNR

	Per band per band combination
	FeatureSetDownlink
FeatureSetUplink

	Per CC per band per band combination
	FeatureSetDownlinkPerCC
FeatureSetUplinkPerCC



It is thus not preferred to put components with potentially different signal granularity type under a single FG.
Proposal 1: The feature groups for positioning needs to be restructured to comply with Rel-15 grouping convention.
· Consider using the feature list in Appendix A as a baseline.

Values for the features
Due to the page limit, the recommended values of the components in each feature group based on Appendix A can be found in Appendix B.

New capability proposals
Simultaneous processing of LTE and NR PRS
Since processing both LTE and NR PRS will require UE processing capability, it would be reasonable to provide UE capability to inform LMF whether UE supports it. If UE does not support it, it is expected that LMF will not trigger both LTE OTDOA positioning and NR DL/RTT positioning at the same time, or the performance requirements for both LTE OTDOA and NR DL/RTT positioning will not be met at the same time.
Proposal 2: Add the following UE capability under common NR DL PRS processing feature.
	13. Common NR DL PRS processing
	13-x
	Concurrent LTE/NR PRS processing
	Support of concurrent processing of LTE PRS and NR PRS

	FFS 13-1
	Yes
	
	Network does not know whether OTDOA and NR DL/RTT positioning can be used together.
	1) Per UE
	No
	No
	NA
	
	Optional with capability signalling

{supported, notSupported}



Maximum number of SRS on a symbol for intra-band CA
As proposed in our companion contribution [5], we suggest to add the capability of maximum number of SRS on symbol for intra-band CA. The capability is reported per band, and the number should include at least {1, 2}.
Proposal 3: Add the following UE capability under SRS for positioning.
	13d. NR Multi-RTT

13e. SRS for positioning
	13d-x

13e-y
	Simultaneous transmission
	Max number of SRS resources for positioning on a symbol for intra-band CA
	FFS
	Yes
	
	Network does not know whether it is allowed to configure SRS for positioning across CC for intra-band CA
	2) Per band
	No
	No
	NA
	
	Optional with capability signalling

{1, 2}



Maximum number of SRS resources in a slot per BWP
As proposed in our companion contribution [5], we suggest to add the capability of maximum number of SRS resources in a slot per BWP. The capability is reported per [band], following the guideline from [2] to reduce FS or FSPC. The definition itself is per BWP, and the number should include at least {1, 2}.
Proposal 4: Add the following UE capability under SRS for positioning.
	13d. NR Multi-RTT

13e. SRS for positioning
	13d-x

13e-y
	SRS resources in a slot per BWP
	Max number of SRS resources for positioning in a slot per BWP
	FFS
	Yes
	
	Network does not know whether it is allowed to configure SRS for positioning in a slot
	2) Per band
	No
	No
	NA
	
	Optional with capability signalling

{1, 2}



Answers to the comments from the rapporteur
This section, we provide our view on the answers to the questions from the rapporteur [4].
Proposal A
	0. Whether to define “Support of simultaneous processing of LTE PRS and NR PRS”?
Summary: One company assumes that it should be supported by default. Two companies are not in favour based on the reasons of different accuracy or lack of RSTD b/w E-UTRA and NR. Six companies are in favour.
Proposal A:
· Feature “Support of simultaneous processing of LTE PRS and NR PRS in different bands” is introduced
· Notes: Other DL PRS processing capabilities are not affected by introduction of this feature. If feature is not supported, it is up to UE implementation to select RAT for DL PRS processing



Our answer is: Yes. As discussed in section 4.1, at least it allows to UE report No. Otherwise, we should specify that UE is not expected to process LTE PRS and NR PRS simultaneously in this release.

Proposal B
	0. Whether to define max number of simultaneous transmissions of SRS for positioning on a symbol?
Summary: Do not support - five companies. Support – four companies. Support for different CCs only – one company. Seems there is no concensus. Given that not many companies considered multi-CC scenario, it is suggested to conclude on the following proposal.
Proposal B:
· RAN1 to discuss and select one alternative:
· Alt.1. Feature “Simultaneous transmissions of SRS for positioning on a symbol” is not supported in R16, including transmission on different CCs
· Alt.2. Feature “Simultaneous transmissions of SRS for positioning on a symbol” is supported only for transmission of SRS for positioning on different CCs including intra-band and inter-band CA cases



Our answer is Yes. As discussed in section 4.2, we would like to limit that to different CCs for intra-band CA. For inter-band, we suggest to leave it FFS.

Proposal C
	0. Whether to define max number of SRS resources for positioning per slot?
Summary: Do not support – five companies. Support – five companies. Seems there is no concensus and it is suggested to continue discussion
Proposal C:
· Continue discussion. Companies are encouraged to bring technical arguments why it is necessary and for which cases/scenarios.



Our answer is Yes. The reason is explained in section 4.3. We suggest to keep it as the total number of resources including AP/SP/PR resources in a slot, but listing number of each individual resource type is also OK.

Proposal D
	0. Whether to define capability for support of concurrent measurements (DL RSRP, DL RSTD, UE Rx-Tx Time Difference)?
Summary: Do not support – four companies (two companies mentioned support of concurrent measurements by default). Support – five companies. One company supports concurrency per method not per measurement.
It seems there is no concensus to define capability for concurrent measurements. 
Proposal D:
· Companies are encouraged to bring technical arguments why it is necessary to define capability for concurrent measurements/methods and whether concurrent measurements can be assumed by default.



Our answer is No. However, we can discuss the capability of simultaneous positioning methods within DL-TDOA, DL-AoD, and Multi-RTT.

Proposal E
	0. Whether to define indication of concurrent configuration of list of measurements in supported CA Band Combination in the BandCombinationList?
Summary: Do not support – five companies (two companies mentioned support of concurrent measurements by default). Support – two companies. Seems there is no consensus and there is a dependency on resolution of D)
Proposal E:
· Continue discussion (it has dependency on outcome of Proposal D)



Our answer is No for now, as at least some clarification is needed. As we are discussing UE capability reported to LMF, and PRS does not have to be transmitted on any CC, we do not see the need to report such.

Proposal F
	0. How to signal duration of DL PRS symbol in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported by UE?
Summary: Three companies expressed the view to defer discussion. Three companies made proposals: 
1. Function of number of samples or number of symbols for a reference SCS
1. Multiple pairs of (N, T) 
1. Multiple combinations of (N1,N2,T) per band and per MG configured-or-not, where N1, N2 is the number of PRS symbols and PRS resources respectively per T
Proposal F:
· Continue discussion aiming to conclude at 100E-bis meeting.




We have a t-doc to specifically address that in 7.2.8.1. So far, we do not think it should be discussed in UE feature session.

Align with RAN2
	In addition, considering that RAN2 agreed on the following signaling for UE capabilities,
	[[	nr-ECID-ProvideCapabilities-r16	NR-ECID-ProvideCapabilities-r16		OPTIONAL,	
		nr-Multi-RTT-ProvideCapabilities-r16	NR-Multi-RTT-ProvideCapabilities-r16	OPTIONAL,	
		nr-DL-AoD-ProvideCapabilities-r16	NR-DL-AoD-ProvideCapabilities-r16		OPTIONAL,	
		nr-DL-TDOA-ProvideCapabilities-r16	NR-DL-TDOA-ProvideCapabilities-r16		OPTIONAL,	
		nr-UL-ProvideCapabilities-r16	NR-UL-ProvideCapabilities-r16		OPTIONAL	
	]]
it is proposed to align RAN1 feature table with the RAN2 WG agreements and continue discussion based on the restructured table provided.



Our preference is to continue the current structure so that what RAN1 discussed will be directly map to RAN2 specification.

Additional questions
RAN1 also need to conclude on the following questions for the next revision:
· Whether DL AoD(13b) feature group is a pre-requisite of DL-TDOA(13c) feature group?
Our answer is No. 
Note that positioning capability is exchanged on a per-method basis, so that for capability exchange for DL-TDOA, there is no need for capability exchange for DL-AoD. In addition, the values may be different for UE to support DL-TDOA and DL-AoD.

· Whether DL TDOA(13c) and transmission of SRS for positioning(13d) are pre-requisites of Multi-RTT(13e)?
Our answer is No. 
First DL TDOA and Multi-RTT are different positioning method, and just with the same reason as DL-TDOA and DL-AoD, the capability for DL TDOA cannot be used for Multi-RTT. Another example is that UE may support inter-frequency DL RSTD measurement, but does not inter-frequency UE Rx – Tx tim difference measurement. For transmission of SRS, we would assume the capability of SRS will be reported to gNB, instead of LMF, so our understanding is that the capability to gNB cannot be the prerequisite of the capability to LMF.

· Are there any common components for UE DL PRS processing among feature groups DL AoD(13b)/DL-TDOA(13c)/Multi-RTT(13e)?
Our answer is Yes.
We think that PRS processing capability can be viewed as the common FGs across multiple positioning method.

· Whether to introduce different independent components for DL PRS RSRP and DL RSTD measurmeents in DL-TDOA(13c) feature group, considering that RAN2 agreed to include RSRP into NR-DL-TDOA-MeasElement?
· Option A. In case of DL-TDOA, DL PRS RSRP components are assumed to be the same as for DL-RSTD
· Option B. In case of DL-TDOA, DL PRS RSRP components are inherited from DL-AoD
· Option C. In case of DL-TDOA, DL PRS RSRP and DL-RSTD components are defined independently
Our answer is Option A.
It means the number of resources for DL RSTD measurement should be the same as for DL PRS-RSRP measurements, and it also means that if UE support inter-frequency measurement, UE supports inter-frequency RSTD and RSRP measurement at the same time. The number of RSTD measurement reporting per TRP pair should also be extended to the number of RSRPs for the target TRP.

· [bookmark: _Hlk36652455]Whether to introduce different components for DL PRS RSRP and DL PRS receive timing estimation for UE Rx-Tx measurments for Multi-RTT(13e) feature group, considering that RAN2 agreed to include RSRP into NR- NR-Multi-RTT-MeasElement and UE Rx-Tx time measurement require receive timing estimation similar to RSTD?
· Option A. In case of multi-RTT, DL PRS RSRP components are assumed to be the same as for DL-AoD
· Option B. In case of multi-RTT, DL PRS RSRP components and DL PRS receive timing estimation for UE Rx-Tx measurments are inherited from DL-TDOA components.
· Option C. In case of multi-RTT, DL PRS RSRP and DL PRS receive timing estimation are defined independently.
Our answer is Option D (revised from Option A). In case of Multi-RTT, DL PRS RSRP components are assumed to be the same as for UE Rx – Tx time difference measurement.
The question formulation seems to imply that multi-RTT feature should have some prerequisite FGs, which we cannot agree. Our understanding is similar to the previous question for RSRP and RSTD measurement.

· Whether to introduce dedicated transmission of SRS for positioning components for Multi-RTT(13e)?
Our answer is Yes.
We think RAN2 is also discussing the SRS capability transfer to LMF. In our understanding, a lite version of SRS capability should be provided to LMF, e.g. support of SRS for positioning, and other SRS capabilities may be requested from gNB/AMF, which needs LS to RAN2/RAN3/CT1. In summary, a dedicated transmission of SRS for positioning components is needed at least to cover whether UE supports SRS for positioning.

Conclusions
In this contribution, we discuss the feature groups for NR positioning, and propose the values for UE to report. In addition, some new capability proposals are presented. Below are the proposals.
Proposal 1: The feature groups for positioning needs to be restructured to comply with Rel-15 grouping convention.
· Consider using the feature list in Appendix A as a baseline.
Proposal 2: Add the following UE capability under common NR DL PRS processing feature.
	13. Common NR DL PRS processing
	13-x
	Concurrent LTE/NR PRS processing
	Support of concurrent processing of LTE PRS and NR PRS

	FFS 13-1
	Yes
	
	Network does not know whether OTDOA and NR DL/RTT positioning can be used together.
	1) Per UE
	No
	No
	NA
	
	Optional with capability signalling

{supported, notSupported}


Proposal 3: Add the following UE capability under SRS for positioning.
	13d. NR Multi-RTT

13e. SRS for positioning
	13d-x

13e-y
	Simultaneous transmission
	Max number of SRS resources for positioning on a symbol for intra-band CA
	FFS
	Yes
	
	Network does not know whether it is allowed to configure SRS for positioning across CC for intra-band CA
	2) Per band
	No
	No
	NA
	
	Optional with capability signalling

{1, 2}


Proposal 4: Add the following UE capability under SRS for positioning.
	13e. SRS for positioning
	13d-x

13e-y
	SRS resources in a slot per BWP
	Max number of SRS resources for positioning in a slot per BWP
	FFS
	Yes
	
	Network does not know whether it is allowed to configure SRS for positioning in a slot
	2) Per band
	No
	No
	NA
	
	Optional with capability signalling

{1, 2}
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Appendix A. 
In this appendix, we provide the proposed feature groups.
	13. Common NR DL PRS processing
	13-0
	FFS Basic PRS processing
	FFS whether or not to introduce basic FG.

	
	13-1
	PRS processing capability
	1. Maximum DL PRS bandwidth in MHz, supported by UE. Values = [20, 50, 100, 200, 400] in MHz
2. Duration of DL PRS symbol 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. Values for T = [0.125, 0.25, 0.5, 1, 40, 80, 160, 320, 640, 1280] ms

	13a. NR E-CID
	13a-1
	NR E-CID DL SSB RRM measurements for NR Positioning
	Configuration and reporting of SSB RRM measurements (SS-RSRP, SS-RSRQ) based on Rel.15 for NR Positioning in Rel.16

	
	13a-2
	NR E-CID DL CSI-RS RRM measurements for NR Positioning
	Configuration and reporting of CSI-RS for RRM (CSI-RSRP, CSI-RSRQ) for NR Positioning in Rel.16

	13b. NR DL-AoD
	13b-0
	FFS Basic DL-AoD positioning
	FFS whether or not to introduce basic FG.

	
	13b-1
	PRS configuration
	1. Max number of positioning frequency layers supported by UE for DL PRS measurement report. Values = {1, [2, 3], 4}
2. Max number of DL PRS Resource Sets per TRP per frequency layer supported by UE for DL PRS measurement report. Values = {1,2}
3. Max number of DL PRS Resources per DL PRS Resource Set a UE can be configured for DL PRS measurement report. Values = [1, 4, 8, 16, 32, 64]
4. Max number of DL PRS Resources supported by UE for DL PRS measurement report across all frequency layers, TRPs and DL PRS Resource Sets. Values = [64, 128, 192, 256, 512, 1024, 2048]
5. Max number of TRPs across all positioning frequency layers per UE for DL PRS measurement report. Values = [16, 32, 64, 128, 256]
6. Max number of DL PRS Resources per positioning frequency layer for DL PRS measurement report. Values = [32, 64, 128, 256, 512, 1024]
7. [Max number of DL PRS resources per TRP across all frequency layers. Value set: {4,8,16,32,64,128}]

	
	13b-2
	Multiple RSRP report
	Max number of DL PRS RSRP measurements on different PRS resources from the same TRP supported by the UE Values = {1, 2, 3, 4, 5, 6, 7, 8}

	
	13b-3
	Inter-frequency measurement
	Support of inter-frequency DL PRS RSRP measurement report in RRC_CONNECTED state

	
	13b-4
	PRS QCL support
	1. [Support of SSB from serving cell as QCL Type C source of a DL PRS resource from serving cell]
2. [Support of SSB from neighbour cells as QCL Type C source of a DL PRS resource from neighbour cells]
3. [Support of SSB from serving cell as QCL Type D source of a DL PRS resource from serving cell]
4. [Support of SSB from neighbour cells as QCL Type D source of a DL PRS resource from neighbour cells]
5. [Support of a DL PRS resource from serving cell as QCL Type D source of another DL PRS resource from serving cell]
6. [Support of a DL PRS resource from neighbour cells as QCL Type D source of another DL PRS resource from neighbour cells]

	13c. NR DL-TDOA
	13c-0
	FFS Basic DL-TDOA positioning
	FFS whether or not to introduce basic FG.

	
	13c-1
	PRS configuration
	1. Max number of positioning frequency layers supported by UE for DL PRS measurement report. Values = {1, [2, 3], 4}
2. Max number of DL PRS Resource Sets per TRP per frequency layer supported by UE for DL PRS measurement report. Values = {1,2}
3. Max number of DL PRS Resources per DL PRS Resource Set a UE can be configured for DL PRS measurement report. Values = [1, 4, 8, 16, 32, 64]
4. Max number of DL PRS Resources supported by UE for DL PRS measurement report across all frequency layers, TRPs and DL PRS Resource Sets. Values = [64, 128, 192, 256, 512, 1024, 2048]
5. Max number of TRPs across all positioning frequency layers per UE for DL PRS measurement report. Values = [16, 32, 64, 128, 256]
6. Max number of DL PRS Resources per positioning frequency layer for DL PRS measurement report. Values = [32, 64, 128, 256, 512, 1024]
7. [Max number of DL PRS resources per TRP across all frequency layers. Value set: {4,8,16,32,64,128}]

	
	13c-2
	Multiple RSTD report
	Max number of DL RSTD measurements per pair of TRPs. Values = {1, 2, 3, 4}.

	
	13c-3
	Inter-frequency measurement
	Support of inter-frequency DL RSTD/DL PRS RSRP measurement report in RRC_CONNECTED state

	
	13c-4
	PRS QCL support
	1. [Support of SSB from serving cell as QCL Type C source of a DL PRS resource from serving cell]
2. [Support of SSB from neighbour cells as QCL Type C source of a DL PRS resource from neighbour cells]
3. [Support of SSB from serving cell as QCL Type D source of a DL PRS resource from serving cell]
4. [Support of SSB from neighbour cells as QCL Type D source of a DL PRS resource from neighbour cells]
5. [Support of a DL PRS resource from serving cell as QCL Type D source of another DL PRS resource from serving cell]
6. [Support of a DL PRS resource from neighbour cells as QCL Type D source of another DL PRS resource from neighbour cells]

	
	13c-5
	Quality report
	[Support of DL RSTD measurement quality metric]

	13d. NR Multi-RTT
	13d-0
	FFS Basic Multi-RTT positioning
	FFS whether or not to introduce basic FG.

	
	13d-1
	PRS configuration
	1. Max number of positioning frequency layers supported by UE for DL PRS measurement report. Values = {1, [2, 3], 4}
2. Max number of DL PRS Resource Sets per TRP per frequency layer supported by UE for DL PRS measurement report. Values = {1,2}
3. Max number of DL PRS Resources per DL PRS Resource Set a UE can be configured for DL PRS measurement report. Values = [1, 4, 8, 16, 32, 64]
4. Max number of DL PRS Resources supported by UE for DL PRS measurement report across all frequency layers, TRPs and DL PRS Resource Sets. Values = [64, 128, 192, 256, 512, 1024, 2048]
5. Max number of TRPs across all positioning frequency layers per UE for DL PRS measurement report. Values = [16, 32, 64, 128, 256]
6. Max number of DL PRS Resources per positioning frequency layer for DL PRS measurement report. Values = [32, 64, 128, 256, 512, 1024]
7. [Max number of DL PRS resources per TRP across all frequency layers. Value set: {4,8,16,32,64,128}]

	
	13d-2
	Multiple UE Rx – Tx time difference report
	Max number of UE Rx – Tx time difference measurements per TRP DL PRS Resource Set/Resource

	
	13d-3
	Intra/Inter-frequency measurement
	1. Support of UE Rx – Tx time difference measurement with serving cell
2. Support of UE Rx – Tx time difference measurement with neighbouring cells
3. Support of UE Rx – Tx time difference measurements across different positioning frequency layers for DL PRS processing
4.  [Support of UE Rx-Tx time difference measurements across different component carriers for SRS for positioning.

	
	13d-4
	PRS QCL support
	1. [Support of SSB from serving cell as QCL Type C source of a DL PRS resource from serving cell]
2. [Support of SSB from neighbour cells as QCL Type C source of a DL PRS resource from neighbour cells]
3. [Support of SSB from serving cell as QCL Type D source of a DL PRS resource from serving cell]
4. [Support of SSB from neighbour cells as QCL Type D source of a DL PRS resource from neighbour cells]
5. [Support of a DL PRS resource from serving cell as QCL Type D source of another DL PRS resource from serving cell]
6. [Support of a DL PRS resource from neighbour cells as QCL Type D source of another DL PRS resource from neighbour cells]

	
	13d-5
	Quality report
	[Support of UE Rx – Tx time difference measurement quality metric]

	
	13d-6
	SRS configuration
	1. Max number of SRS Resource Sets for positioning supported by UE per BWP. Values = {1, 16}. Other values FFS
2. Max number of aperiodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {64}, Other values FFS.
3. Max number of semi-persistent SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {64}, Other values FFS.
4. Max number of periodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {64}, Other values FFS.

	
	13d-7
	Open loop power control
	1. Support of SSB for serving cell DL pathloss estimation and OLPC for SRS for positioning.
2. Support of SSB for neighbour cell(s) DL pathloss estimation and OLPC for SRS for positioning.
3. Support of DL PRS for serving cell DL pathloss estimation and OLPC for SRS for positioning. 
4. Support of DL PRS for neighbour cell(s) DL pathloss estimation and OLPC for SRS for positioning.

	
	13d-8
	Number of pathloss estimates
	Max number of pathloss estimates across all SRS resource sets for positioning in addition to the up to four pathloss estimates per serving cell specified for PUSCH/PUCCH/SRS transmission. It is indicated from the following set of values {0, [1], 4, 8, 16}

	
	13d-9
	SRS Tx beamforming
	1. Support of spatial relation of SRS Resources for positioning with DL PRS Resources from serving cell
2. Support of spatial relation of SRS Resources for positioning with DL PRS Resources from neighbour cells
3. Support of spatial relation of SRS Resources for positioning with SSB from serving cell
4. Support of spatial relation of SRS Resources for positioning with SSB from neighbour cells 
5. Support of spatial Relation of SRS Resources for positioning with other SRS resources 

	
	13d-10
	Number of spatial relations
	[Max number of active spatial relations including both DL PRS Resources and SSB. Values = [FFS]]

	13e. SRS for positioning
	13e-0
	FFS Basic SRS for positioning
	FFS whether or not to introduce basic FG.

	
	13e-1
	SRS configuration
	1. Max number of SRS Resource Sets for positioning supported by UE per BWP. Values = {1, 16}. Other values FFS
2. Max number of aperiodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {64}, Other values FFS.
3. Max number of semi-persistent SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {64}, Other values FFS.
4. Max number of periodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {64}, Other values FFS.

	
	13e-2
	Open loop power control
	1. Support of SSB for serving cell DL pathloss estimation and OLPC for SRS for positioning.
2. Support of SSB for neighbour cell(s) DL pathloss estimation and OLPC for SRS for positioning.
3. Support of DL PRS for serving cell DL pathloss estimation and OLPC for SRS for positioning. 
4. Support of DL PRS for neighbour cell(s) DL pathloss estimation and OLPC for SRS for positioning.

	
	13e-3
	Number of pathloss estimates
	Max number of pathloss estimates across all SRS resource sets for positioning in addition to the up to four pathloss estimates per serving cell specified for PUSCH/PUCCH/SRS transmission. It is indicated from the following set of values {0, [1], 4, 8, 16}

	
	13e-4
	SRS Tx beamforming
	1. Support of spatial relation of SRS Resources for positioning with DL PRS Resources from serving cell
2. Support of spatial relation of SRS Resources for positioning with DL PRS Resources from neighbour cells
3. Support of spatial relation of SRS Resources for positioning with SSB from serving cell
4. Support of spatial relation of SRS Resources for positioning with SSB from neighbour cells 
5. Support of spatial Relation of SRS Resources for positioning with other SRS resources 

	
	13e-5
	Number of spatial relations
	[Max number of active spatial relations including both DL PRS Resources and SSB. Values = [FFS]]



Appendix B.
In this appendix, we provide detailed values each FG.

	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
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	13. Common NR DL PRS processing
	13-0
	FFS Basic PRS processing
	FFS whether or not to introduce basic FG.
	
	
	
	
	
	
	
	
	
	

	
	13-1
	PRS processing capability
	1. Maximum DL PRS bandwidth in MHz, supported by UE. Values = [20, 50, 100, 200, 400] in MHz
2. Duration of DL PRS symbol 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. Values for T = [0.125, 0.25, 0.5, 1, 40, 80, 160, 320, 640, 1280] ms
	FFS 13-0
	Yes
	
	Network does not know how to provide the assistance data to the UE
	2) Per band
	No
	Yes
	NA
	a. UE is not expected to support DL PRS bandwidth that exceeds the reported DL PRS bandwidth value
b. UE DL PRS processing capability is defined for a single positioning frequency layer
c. UE DL PRS processing capability is agnostic to DL PRS comb factor configuration
d. FFS if UE DL PRS processing capability is agnostic to the configured SCS settings of DL PRS
e. FFS if reported values of T are the same across bands within a FR or across FRs
f. FFS cases w/ and w/o configuration of measurement gap
	Optional with capability signalling

#1: {5MHz, 20MHz, 50MHz, 100MHz} for FR1 bands, {50MHz, 100MHz, 200MHz, 400MHz} for FR2 bands

#2: N = {0.5, 1, 2, 4, 5, 6, 8, 10, 15, 20, 40} ms
T = {1, 2, 5, 10, 20, 40, 80, 160, 320, 640, 1280[, equalToN]} ms

	13a. NR E-CID
	13a-1
	NR E-CID DL SSB RRM measurements for NR Positioning
	Configuration and reporting of SSB RRM measurements (SS-RSRP, SS-RSRQ) based on Rel.15 for NR Positioning in Rel.16
	[FG 1-1]
	Yes
	
	LMF may not trigger RRM measurement report in E-CID based on SSB
	1) Per UE
	No
	No
	NA
	Note: No new UE capability is assumed on top of the R15 capabilities.
	Optional with capability signalling

{supported, notSupported}

	
	13a-2
	NR E-CID DL CSI-RS RRM measurements for NR Positioning
	Configuration and reporting of CSI-RS for RRM (CSI-RSRP, CSI-RSRQ) for NR Positioning in Rel.16
	[FG 1-4
FG 1-5]
	Yes
	
	LMF may not trigger RRM measurement report in E-CID based on CSI-RS
	1) Per UE
	No
	No
	NA
	Note: No new UE capability is assumed on top of the R15 capabilities.
	Optional with capability signalling

{supported, notSupported}

	13b. NR DL-AoD
	13b-0
	FFS Basic DL-AoD positioning
	FFS whether or not to introduce basic FG.
	
	
	
	
	
	
	
	
	
	

	
	13b-1
	PRS configuration
	1. Max number of positioning frequency layers supported by UE for DL PRS measurement report. Values = {1, [2, 3], 4}
2. Max number of DL PRS Resource Sets per TRP per frequency layer supported by UE for DL PRS measurement report. Values = {1,2}
3. Max number of DL PRS Resources per DL PRS Resource Set a UE can be configured for DL PRS measurement report. Values = [1, 4, 8, 16, 32, 64]
4. Max number of DL PRS Resources supported by UE for DL PRS measurement report across all frequency layers, TRPs and DL PRS Resource Sets. Values = [64, 128, 192, 256, 512, 1024, 2048]
5. Max number of TRPs across all positioning frequency layers per UE for DL PRS measurement report. Values = [16, 32, 64, 128, 256]
6. Max number of DL PRS Resources per positioning frequency layer for DL PRS measurement report. Values = [32, 64, 128, 256, 512, 1024]
7. [Max number of DL PRS resources per TRP across all frequency layers. Value set: {4,8,16,32,64,128}]
	FFS 13b-0
	Yes
	
	Network does not know how to provide the assistance data
	1) Per UE
	No
	Yes
	FFS
	
	Optional with capability signalling

#1: {1,2,3,4} for FR1 and FR2

#2: {1,2} for both FR1 and FR2

#3: {2, 8} for FR1, {8, 64} for FR2.

#4: {6, 24, 128, 512} for FR1, {24, 96, 512, 2048} for FR2.

#5: {3, 12, 64, 256} for FR1 and FR2.

#6: {6, 24, 128} for FR1, and {24, 96, 512} for FR2

#7: FFS

	
	13b-2
	Multiple RSRP report
	Max number of DL PRS RSRP measurements on different PRS resources from the same TRP supported by the UE Values = {1, 2, 3, 4, 5, 6, 7, 8}
	FFS 13b-0
	No
	
	At most 2 RSRP measurements per TRP will be requested.
	1) Per UE
	No
	No
	NA
	
	Optional with capability signalling

{2,4,8}

	
	13b-3
	Inter-frequency measurement
	Support of inter-frequency DL PRS RSRP measurement report in RRC_CONNECTED state
	FFS 13b-0
	No
	
	Only intra-frequency RSRP measurement is supported.
	1) Per UE
	No
	No
	NA
	
	Optional with capability signalling

{supported, notSupported}

	
	13b-4
	PRS QCL support
	1. [Support of SSB from serving cell as QCL Type C source of a DL PRS resource from serving cell]
2. [Support of SSB from neighbour cells as QCL Type C source of a DL PRS resource from neighbour cells]
3. [Support of SSB from serving cell as QCL Type D source of a DL PRS resource from serving cell]
4. [Support of SSB from neighbour cells as QCL Type D source of a DL PRS resource from neighbour cells]
5. [Support of a DL PRS resource from serving cell as QCL Type D source of another DL PRS resource from serving cell]
6. [Support of a DL PRS resource from neighbour cells as QCL Type D source of another DL PRS resource from neighbour cells]
	FFS 13b-0
	No
	
	LMF may or may not configure QCL information with PRS.
	1) Per UE
	No
	No
	NA
	This feature group is not needed from our perspective.
	Optional with capability signalling

{supported, notSupported}

	13c. NR DL-TDOA
	13c-0
	FFS Basic DL-TDOA positioning
	FFS whether or not to introduce basic FG.
	
	
	
	
	
	
	
	
	
	

	
	13c-1
	PRS configuration
	1. Max number of positioning frequency layers supported by UE for DL PRS measurement report. Values = {1, [2, 3], 4}
2. Max number of DL PRS Resource Sets per TRP per frequency layer supported by UE for DL PRS measurement report. Values = {1,2}
3. Max number of DL PRS Resources per DL PRS Resource Set a UE can be configured for DL PRS measurement report. Values = [1, 4, 8, 16, 32, 64]
4. Max number of DL PRS Resources supported by UE for DL PRS measurement report across all frequency layers, TRPs and DL PRS Resource Sets. Values = [64, 128, 192, 256, 512, 1024, 2048]
5. Max number of TRPs across all positioning frequency layers per UE for DL PRS measurement report. Values = [16, 32, 64, 128, 256]
6. Max number of DL PRS Resources per positioning frequency layer for DL PRS measurement report. Values = [32, 64, 128, 256, 512, 1024]
7. [Max number of DL PRS resources per TRP across all frequency layers. Value set: {4,8,16,32,64,128}]
	FFS 13c-0
	Yes
	
	Network does not know how to provide the assistance data
	1) Per UE
	No
	Yes
	FFS
	
	Optional with capability signalling

#1: {1,2,3,4} for FR1 and FR2

#2: {1,2} for both FR1 and FR2

#3: {1, 8} for FR1, {8, 64} for FR2.

#4: {3, 24, 128, 512} for FR1, {24, 96, 512, 2048} for FR2.

#5: {3, 12, 64, 256} for FR1 and FR2.

#6: {3, 24, 128} for FR1, and {24, 96, 512} for FR2

#7: FFS


	
	13c-2
	Multiple RSTD report
	Max number of DL RSTD measurements per pair of TRPs. Values = {1, 2, 3, 4}.
	FFS 13c-0
	No
	
	Single RSTD measurement per TRP pair will be requested.
	1) Per UE
	No
	No
	NA
	Note: This is a max number of DL RSTD measurements per pair of TRPs with each measurement between a different pair of DL PRS resources or DL PRS resource sets. All the RSTD measurements in a single report should have a single reference timing.
	Optional with capability signalling

{1,2,3,4}

	
	13c-3
	Inter-frequency measurement
	Support of inter-frequency DL RSTD/DL PRS RSRP measurement report in RRC_CONNECTED state
	FFS 13c-0
	No
	
	Only intra-frequency RSTD/RSRP measurement is supported.
	1) Per UE
	No
	No
	NA
	
	Optional with capability signalling

{supported, notSupported}

	
	13c-4
	PRS QCL support
	1. [Support of SSB from serving cell as QCL Type C source of a DL PRS resource from serving cell]
2. [Support of SSB from neighbour cells as QCL Type C source of a DL PRS resource from neighbour cells]
3. [Support of SSB from serving cell as QCL Type D source of a DL PRS resource from serving cell]
4. [Support of SSB from neighbour cells as QCL Type D source of a DL PRS resource from neighbour cells]
5. [Support of a DL PRS resource from serving cell as QCL Type D source of another DL PRS resource from serving cell]
6. [Support of a DL PRS resource from neighbour cells as QCL Type D source of another DL PRS resource from neighbour cells]
	FFS 13c-0
	No
	
	LMF may or may not configure QCL information with PRS.
	1) Per UE
	No
	No
	NA
	This feature group is not needed from our perspective.
	Optional with capability signalling

{supported, notSupported}

	
	13c-5
	Quality report
	[Support of DL RSTD measurement quality metric]
	FFS 13c-0
	No
	
	UE will not provide RSTD quality in the measurement report
	1) Per UE
	No
	No
	NA
	This feature group is not needed from our perspective.
	Optional with capability signalling

{supported, notSupported}

	13d. NR Multi-RTT
	13d-0
	FFS Basic Multi-RTT positioning
	FFS whether or not to introduce basic FG.
	
	
	
	
	
	
	
	
	
	

	
	13d-1
	PRS configuration
	1. Max number of positioning frequency layers supported by UE for DL PRS measurement report. Values = {1, [2, 3], 4}
2. Max number of DL PRS Resource Sets per TRP per frequency layer supported by UE for DL PRS measurement report. Values = {1,2}
3. Max number of DL PRS Resources per DL PRS Resource Set a UE can be configured for DL PRS measurement report. Values = [1, 4, 8, 16, 32, 64]
4. Max number of DL PRS Resources supported by UE for DL PRS measurement report across all frequency layers, TRPs and DL PRS Resource Sets. Values = [64, 128, 192, 256, 512, 1024, 2048]
5. Max number of TRPs across all positioning frequency layers per UE for DL PRS measurement report. Values = [16, 32, 64, 128, 256]
6. Max number of DL PRS Resources per positioning frequency layer for DL PRS measurement report. Values = [32, 64, 128, 256, 512, 1024]
7. [Max number of DL PRS resources per TRP across all frequency layers. Value set: {4,8,16,32,64,128}]
	
	Yes
	
	Network does not know how to provide the assistance data
	1) Per UE
	No
	Yes
	FFS
	
	Optional with capability signalling

#1: {1,2,3,4} for FR1 and FR2

#2: {1,2} for both FR1 and FR2

#3: {1, 8} for FR1, {8, 64} for FR2.

#4: {3, 24, 128, 512} for FR1, {24, 96, 512, 2048} for FR2.

#5: {3, 12, 64, 256} for FR1 and FR2.

#6: {3, 24, 128} for FR1, and {24, 96, 512} for FR2

#7: FFS


	
	13d-2
	Multiple UE Rx – Tx time difference report
	Max number of UE Rx – Tx time difference measurements per TRP DL PRS Resource Set/Resource
	FFS 13d-0
	No
	
	Single UE Rx – Tx time difference measurement per TRP will be requested.
	1) Per UE
	No
	No
	NA
	
	Optional with capability signalling

{1,2,3,4}

	
	13d-3
	Intra/Inter-frequency measurement
	1. Support of UE Rx – Tx time difference measurement with serving cell
2. Support of UE Rx – Tx time difference measurement with neighbouring cells
3. Support of UE Rx – Tx time difference measurements across different positioning frequency layers for DL PRS processing
4. [Support of UE Rx-Tx time difference measurements across different component carriers for SRS for positioning.
	FFS 13d-0
	No
	
	Only UE Rx – Tx time difference measurement with serving cell is supported.

PRS and SRS are from the same cell.
	1) Per UE
	No
	No
	NA
	#3: Note: Covers scenario when DL PRS are processed across different DL PRS frequency layers associated with a given component carrier used for SRS for positioning

#4: Note: Covers scenario when SRS for positioning is transmitted in different component carriers than the component carrier to which DL PRS is configured]
	Optional with capability signalling

{supported, notSupported}

	
	13d-4
	PRS QCL support
	1. [Support of SSB from serving cell as QCL Type C source of a DL PRS resource from serving cell]
2. [Support of SSB from neighbour cells as QCL Type C source of a DL PRS resource from neighbour cells]
3. [Support of SSB from serving cell as QCL Type D source of a DL PRS resource from serving cell]
4. [Support of SSB from neighbour cells as QCL Type D source of a DL PRS resource from neighbour cells]
5. [Support of a DL PRS resource from serving cell as QCL Type D source of another DL PRS resource from serving cell]
6. [Support of a DL PRS resource from neighbour cells as QCL Type D source of another DL PRS resource from neighbour cells]
	FFS 13d-0
	No
	
	LMF may or may not configure QCL information with PRS.
	1) Per UE
	No
	No
	NA
	This feature group is not needed from our perspective.
	Optional with capability signalling

{supported, notSupported}

	
	13d-5
	Quality report
	[Support of UE Rx – Tx time difference measurement quality metric]
	FFS 13d-0
	No
	
	UE will not provide UE Rx – Tx time difference quality in the measurement report
	1) Per UE
	No
	No
	NA
	This feature group is not needed from our perspective.
	Optional with capability signalling

{supported, notSupported}

	
	13d-6
	SRS configuration
	1. Max number of SRS Resource Sets for positioning supported by UE per BWP. Values = {1, 16}. Other values FFS
2. Max number of aperiodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {64}, Other values FFS.
3. Max number of semi-persistent SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {64}, Other values FFS.
4. Max number of periodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {64}, Other values FFS.
	FFS 13d-0
	Yes
	
	LMF will not know how to request SRS configuration from the serving gNB.

Serving gNB will not know how to configure SRS.
	1) Per UE
	No
	Yes
	NA
	Support of AP SRS is still under discussion in RAN2.
	Optional with capability signalling.

#1: {1,2,4} for FR1, and {1,4,16} for FR2.

#2: {0,1,2,4} for FR1, and {0,4,16,64} for FR2.

#3: {0,1,2,4} for FR1, and {0,4,16,64} for FR2

#4: {1,2,4} for FR1 and {4,16,64} for FR2.

	
	13d-7
	Open loop power control
	1. Support of SSB for serving cell DL pathloss estimation and OLPC for SRS for positioning.
2. Support of SSB for neighbour cell(s) DL pathloss estimation and OLPC for SRS for positioning.
3. Support of DL PRS for serving cell DL pathloss estimation and OLPC for SRS for positioning. 
4. Support of DL PRS for neighbour cell(s) DL pathloss estimation and OLPC for SRS for positioning.
	FFS 13d-0
	No
	
	SRS pathloss will only be based on the Rel-15 reference signal from the serving cell.
	1) Per UE
	No
	Yes
	NA
	
	Optional with capability signalling.

{supported, notSupported}

	
	13d-8
	Number of pathloss estimates
	Max number of pathloss estimates across all SRS resource sets for positioning in addition to the up to four pathloss estimates per serving cell specified for PUSCH/PUCCH/SRS transmission. It is indicated from the following set of values {0, [1], 4, 8, 16}
	FFS 13d-0, 13d-7
	No
	
	SRS pathloss will only be based on the DL reference signal from the serving cell.
	2) Per band
	No
	Yes
	NA
	
	Optional with capability signalling.

{0,4,8,16}

	
	13d-9
	SRS Tx beamforming
	1. Support of spatial relation of SRS Resources for positioning with DL PRS Resources from serving cell
2. Support of spatial relation of SRS Resources for positioning with DL PRS Resources from neighbour cells
3. Support of spatial relation of SRS Resources for positioning with SSB from serving cell
4. Support of spatial relation of SRS Resources for positioning with SSB from neighbour cells 
5. Support of spatial Relation of SRS Resources for positioning with other SRS resources 
	FFS 13d-0
	No
	
	SRS spatial relation will only be based on the Rel-15 reference signal from the serving cell.
	1) Per UE
	No
	Yes
	NA
	
	Optional with capability signalling.

{supported, notSupported}

	
	13d-10
	Number of spatial relations
	[Max number of active spatial relations including both DL PRS Resources and SSB. Values = [FFS]]
	FFS 13d-0, 13d-9
	No
	
	The spatial relation of SRS for positioning will only be based spatial relations for Rel-15 SRS/PUSCH/PUCCH.
	2) Per band
	No
	Yes
	NA
	
	Optional with capability signalling

{0,4,8,16}

	13e. SRS for positioning
	13e-0
	FFS Basic SRS for positioning
	FFS whether or not to introduce basic FG.
	
	
	
	
	
	
	
	
	
	

	
	13e-1
	SRS configuration
	1. Max number of SRS Resource Sets for positioning supported by UE per BWP. Values = {1, 16}. Other values FFS
2. Max number of aperiodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {64}, Other values FFS.
3. Max number of semi-persistent SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {64}, Other values FFS.
4. Max number of periodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {64}, Other values FFS.
	FFS 13e-0
	Yes
	
	Serving gNB will not know how to configure SRS.
	1) Per UE
	No
	Yes
	NA
	Support of AP SRS is still under discussion in RAN2.
	Optional with capability signalling.

#1: {1,2,4} for FR1, and {1,4,16} for FR2.

#2: {0,1,2,4} for FR1, and {0,4,16,64} for FR2.

#3: {0,1,2,4} for FR1, and {0,4,16,64} for FR2

#4: {1,2,4} for FR1 and {4,16,64} for FR2.

	
	13e-2
	Open loop power control
	1. Support of SSB for serving cell DL pathloss estimation and OLPC for SRS for positioning.
2. Support of SSB for neighbour cell(s) DL pathloss estimation and OLPC for SRS for positioning.
3. Support of DL PRS for serving cell DL pathloss estimation and OLPC for SRS for positioning. 
4. Support of DL PRS for neighbour cell(s) DL pathloss estimation and OLPC for SRS for positioning.
	FFS 13e-0
	No
	
	SRS pathloss will only be based on the Rel-15 reference signal from the serving cell.
	1) Per UE
	No
	Yes
	NA
	
	Optional with capability signalling.

{supported, notSupported}

	
	13e-3
	Number of pathloss estimates
	Max number of pathloss estimates across all SRS resource sets for positioning in addition to the up to four pathloss estimates per serving cell specified for PUSCH/PUCCH/SRS transmission. It is indicated from the following set of values {0, [1], 4, 8, 16}
	FFS 13e-0, 13e-2
	No
	
	SRS pathloss will only be based on the DL reference signal from the serving cell.
	2) Per band
	No
	Yes
	NA
	
	Optional with capability signalling.

{0,4,8,16}

	
	13e-4
	SRS Tx beamforming
	1. Support of spatial relation of SRS Resources for positioning with DL PRS Resources from serving cell
2. Support of spatial relation of SRS Resources for positioning with DL PRS Resources from neighbour cells
3. Support of spatial relation of SRS Resources for positioning with SSB from serving cell
4. Support of spatial relation of SRS Resources for positioning with SSB from neighbour cells 
5. Support of spatial Relation of SRS Resources for positioning with other SRS resources 
	FFS 13e-0
	No
	
	SRS spatial relation will only be based on the Rel-15 reference signal from the serving cell.
	1) Per UE
	No
	Yes
	NA
	
	Optional with capability signalling.

{supported, notSupported}

	
	13e-5
	Number of spatial relations
	[Max number of active spatial relations including both DL PRS Resources and SSB. Values = [FFS]]
	FFS 13e-0, 13e-4
	No
	
	The spatial relation of SRS for positioning will only be based spatial relations for Rel-15 SRS/PUSCH/PUCCH.
	2) Per band
	No
	Yes
	NA
	
	Optional with capability signalling

{0,4,8,16}



