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1 Introduction
This contribution includes our comments and suggestions on the Positioning Enhancements features appeared in R1-2110587, which can also be found in the Appendix). 
2 General Observations
We make the following general comments with regards to the first draft of the UE feature list on NR Positioning Enhancements: 

Observation 1: The feature group for the support of a feature should be separated from the feature group for values associated to the feature (as it was done in NR Rel-16 UE feature discussion).

Observation 2: UE capabilities related to RRC Inactive Positioning are missing.

Observation 3: Any additional information in the assistance data should be associated with a UE capability so that the LMF would know that the UE can accept the new assistance data. 

Proposal 1: Unless otherwise stated, the type for a UE feature should be at least per band (if not with finer granularity type), given the potential UE testing differentiation among licensed, unlicensed, and NTN band.
3 Detailed Comments
For each suggested Feature group found in the R1-2109915, we provide a first collection of comments and suggested changes as shown below:  

FG 27-1-1 
The support of the feature should be separated from the number of TEGs the UE have. The TEG is a feature that is considered across all the bands (per UE), whereas whether the UE supports the reporting of this feature is a per-band capability. 

Proposal 2: Support two separate rows for “Support of UE-RxTEG reporting for DL-TDOA”, and “Support of UE-RxTEG reporting for M-RTT”
· Per band reporting

Proposal 3: If a UE supports the RxTEG capability with a value > 1, if the UE does not include an RxTEG-ID associated with a measurement, no assumption can be made on the mitigation of UE Rx timing delays for this measurement.

Proposal 4: If a UE supports the RxTEG capability with a value=1, the UE Rx timing errors differences between two measurements are within a margin only if the UE reports an Rx-TEG-ID associated with the measurements, otherwise, no assumption can be made about the timing error differences between these measurements.

FG 27-1-2
The support of the feature should be separated from the number of TEGs the UE have. The TEG is a feature that is considered across all the bands (per UE), whereas whether the UE supports the reporting of this feature should be a per-band capability. 

Also, the reporting of this feature for UL-TDOA and the M-RTT features need to be separated because there are different reporting mechanisms. For UL-TDOA, the UE reports this information through RRC to the serving gNB, and for Multi-RTT, it reports this information through LPP to the LMF. 

Proposal 5: Split the FG 27-1-2 into 2 rows, one for Multi-RTT and the other for UL-TDOA. 

Proposal 6: With regards to the FG 27-1-2, support two separate FGs for “Support of UE-TxTEG reporting for UL-TDOA”, and “Support of UE-TxTEG reporting for M-RTT”
· Per band reporting

FG 27-1-3 
The support to UE RxTx TEG reporting should be a per-band-combo capability reporting since the PRS and the SRS may be on a different band. 

Proposal 7: With regards to the FG 27-1-3, support a separate FG for “Support of UE-RxTxTEG reporting for M-RTT”
· Per band combination reporting

FG 27-1-4 
Not all UEs will be able to measure the same PRS resource simultaneously with multiple TEGs. For example, in FR2, measuring simultaneously with both panels should be a separate feature than measuring in a TDM fashion a PRS resource with the 2 panels. 

Proposal 8: Introduce a separate row for Multi-RTT and DL-TDOA for the FG 27-1-4
· Per band reporting

Proposal 9: Introduce separate rows with the maximum number of different UE-RxTEGs that a UE can support to measure the same DL PRS of a TRP simultaneously for Multi-RTT and DL-TDOA
· Per band reporting

FG 27-2-1
This row should be related only to DL-AoD, where the earliest path-RSRP for this method is a main new measurement that is added in NR Rel-17. Note that, even though path-RSRP can be related to the DL-TDOA, Multi-RTT, for these methods, such features are considered within the multipath positioning features. Different requirements may exist for path-RSRP associated with DL-AoD compared to the path-RSRP for the multipath positioning (which, as agreed in RAN4, there will not be any requirements). 

Proposal 10: With regards to the FG 27-2-1, should only be applicable to UE-assisted DL-AoD. Path-RSRP reporting for DL-TDOA/Multi-RTT should be a separate FG. 

Proposal 11: Introduce an additional row (FG 27-2-1b) for the maximum number of first path RSRP measurements the UE can report. 

FG 27-3-2 and 27-3-3 
With regards to MG-less PRS processing, if the UE reports a Type-1A MG-less PRS capability it could be able to report the highest PRS processing capability for a given latency, or vice versa, the shortest latency for a given number of PRS resources per slot, since the UE would have all the processing/memory resources of the modem to finish the processing. On the other hand, for Type-1B or Type-2, the UE would have to share the modem processing/memory resources with other functionalities, which will increase the latency or decrease the PRS processing capabilities. Depending on the use-case, it may be more appropriate for the UE to be allowed to report that it is capable of multiple of such PRS processing, and let the LMF recommend to the serving gNB which one is needed on different scenarios. 

Proposal 12: A UE should be able to report multiple of the Type-1A, Type-1B, Type-2 MG-less PRS processing capabilities, each one associated with a different PRS processing capability, to the LMF. 

There haven’t been any discussion yet on the maximum number of PFLs that a UE would be processing within a single PRS processing window. For example, 
· a UE may receive assistance data that have 2 PFLs with the same SCS on the same BWP and could be encompassed by the same PRS processing window. 
· a UE may receive assistance data that have 2 PFLs on 2 active BWPs on different CCs. A Type-1A UE may get a single processing window that could encompass both those PFLs, or a Type-1B/2 UE may get separate PRS processing window on different CCs, each one enabling the measurement of a different PFL. 

Without complicating the feature, and following the NR Rel-16 single-PFL processing window, we make the following proposal: 

Proposal 13: Inside each single instance of a PRS processing window, a single PFL can be measured. This is applicable to all Types of MG-less PRS processing.

Proposal 14: Simultaneously processing of multiple PRS processing windows on different CCs/Bands is not supported for the MG-less PRS processing feature: The UE is not expected to be activated with multiple PRS processing windows that overlap. 

4 UE capability for NR positioning in RRC_INACTIVE state
Transmission of SRS in RRC inactive is a new feature and should be clearly be associated with a UE capability. It has very specific UE impacts, for example, for RTT positioning, a UE would need to keep the group delay calibration between the PRS and the SRS. Such feature is only specified in NR Rel-16 for PRS and SRS in RRC Connected state. Keeping the same (or even different) group delay calibration if the PRS and/or SRS are in RRC Inactive would be a new UE feature that needs additional implementation efforts. Also, in RAN4, new requirements may need to be defined for measurement accuracy, measurement period and reporting. For these requirements to be really testable, there should be the corresponding capability bits. 
Proposal 15: Introduce a per-band UE capability for UEs transmitting SRS in RRC inactive state. 

With regards to DL PRS processing, similar to the SRS transmission, a UE may be capable of different number of PRS resources per slot, different maximum PRS resource configurations, different group delay calibration for RSTD measurement (related to RAN4 margins for RSTD measurements). 

Proposal 16: A per-band DL positioning capabilities should be defined in inactive state, e.g. including at least
· DL PRS processing capability in inactive state
· UE Rx-Tx measurement reporting
· DL RSTD measurement reporting
· RSRP measurement reporting
· Path-RSRP measurement reporting

If there is no UE capability for PRS processing or SRS transmission in RRC inactive, there will be NO way to test whether a feature is supported or not. A gNB doesn’t know whether the UE will be able to do PRS and/or SRS transmission; it will be a non-existent, non-deployable, and non-testable feature. 

Observation 3: No UE capability for PRS reception or SRS transmission in RRC inactive, will render the feature practically non-existent, non-deployable and non-testable. 
5 Multipath Positioning UE capabilitites
There have not been introduced any UE capabilities for the multipath positioning features for the timing domain methods. We make the following proposals:

Proposal 17: Introduce the following UE capabilities:
· Support of Maximum number N>2 additional path reporting 
· Support of path-RSRP reporting for additional Paths for Multi-RTT
· Support of path-RSRP reporting for additional Paths for UE-assisted DL-TDOA
· Support of path-RSRP reporting for first Path for Multi-RTT
· Support of path-RSRP reporting for first Path for UE-assisted DL-TDOA
· Support of LOS/NLOS indicators in the Assistance Data for UE-based DL-AoD
6 Multiple measurement instances in a single measurement report
In the previous RAN1 meeting, the following agreement was reached with regards to Batch Measurement Reporting: 

	Agreement:
Support enabling
· A UE to report one or more measurement instances (of RSTD, DL RSRP, and/or UE Rx-Tx time difference measurements) in a single measurement report to LMF for UE-assisted positioning, and 
· A TRP to report one or more measurement instances (of RTOA, UL RSRP, and/or gNB Rx-Tx time difference measurements) in a single measurement report to LMF, and
· Each measurement instance is reported with its own timestamp
· FFS: The measurement instances are within a [configured] measurement time window
· FFS: Each UE measurement instance can be configured with N instances of the DL-PRS Resource Set
· FFS: N (including N=1)
· FFS: Each TRP measurement instance can be configured with M SRS measurement time occasions
· FFS: M (including M=1)
· FFS: details of signalling, procedures, and UE capability if any
· FFS: whether and how to consider the additional enhancement related to measurement reporting of multi-paths and quality metric
· Note 1: A measurement instance refers to one or more measurements, which can either be the same or different types, which are obtained from the same DL PRS resource(s), or the same UL SRS resource(s).
· Note 2: This enhancement has no intention to change the mapping of measurement types to Rel-16 positioning techniques and no intention to introduce new positioning techniques either.



Even though this feature hasn’t been completed yet, we think it is important to put a placeholder in the UE features on the maximum number of measurement instances which can be included in a single measurement. 

Proposal 18: Introduce a per-UE capability on the maximum number of measurement instances which can be included in a single measurement report with the values {2,4,5,8,10,16,20,32}.
5 Conclusions
We make the following observations and proposals: 

Observation 1: The feature group for the support of a feature should be separated from the feature group for values associated to the feature (as it was done in NR Rel-16 UE feature discussion).

Observation 2: UE capabilities related to RRC Inactive Positioning are missing.

Observation 3: Any additional information in the assistance data should be associated with a UE capability so that the LMF would know that the UE can accept the new assistance data. 

Proposal 1: Unless otherwise stated, the type for a UE feature should be at least per band (if not with finer granularity type), given the potential UE testing differentiation among licensed, unlicensed, and NTN band.

Proposal 2: Support two separate rows for “Support of UE-RxTEG reporting for DL-TDOA”, and “Support of UE-RxTEG reporting for M-RTT”
· Per band reporting

Proposal 3: If a UE supports the RxTEG capability with a value > 1, if the UE does not include an RxTEG-ID associated with a measurement, no assumption can be made on the mitigation of UE Rx timing delays for this measurement.

Proposal 4: If a UE supports the RxTEG capability with a value=1, the UE Rx timing errors differences between two measurements are within a margin only if the UE reports an Rx-TEG-ID associated with the measurements, otherwise, no assumption can be made about the timing error differences between these measurements.

Proposal 5: Split the FG 27-1-2 into 2 rows, one for Multi-RTT and the other for UL-TDOA. 

Proposal 6: With regards to the FG 27-1-2, support two separate FGs for “Support of UE-TxTEG reporting for UL-TDOA”, and “Support of UE-TxTEG reporting for M-RTT”
· Per band reporting

Proposal 7: With regards to the FG 27-1-3, support a separate FG for “Support of UE-RxTxTEG reporting for M-RTT”
· Per band combination reporting

Proposal 8: Introduce a separate row for Multi-RTT and DL-TDOA for the FG 27-1-4
· Per band reporting

Proposal 9: Introduce separate rows with the maximum number of different UE-RxTEGs that a UE can support to measure the same DL PRS of a TRP simultaneously for Multi-RTT and DL-TDOA
· Per band reporting

Proposal 10: With regards to the FG 27-2-1, should only be applicable to UE-assisted DL-AoD. Path-RSRP reporting for DL-TDOA/Multi-RTT should be a separate FG. 

Proposal 11: Introduce an additional row (FG 27-2-1b) for the maximum number of first path RSRP measurements the UE can report. 

Proposal 12: A UE should be able to report multiple of the Type-1A, Type-1B, Type-2 MG-less PRS processing capabilities, each one associated with a different PRS processing capability, to the LMF. 

Proposal 13: Inside each single instance of a PRS processing window, a single PFL can be measured. This is applicable to all Types of MG-less PRS processing.

Proposal 14: Simultaneously processing of multiple PRS processing windows on different CCs/Bands is not supported for the MG-less PRS processing feature: The UE is not expected to be activated with multiple PRS processing windows that overlap. 

Proposal 15: Introduce a per-band UE capability for UEs transmitting SRS in RRC inactive state. 

Proposal 16: A per-band DL positioning capability should be defined in inactive state, e.g. including at least
· DL PRS processing capability in inactive state
· UE Rx-Tx measurement reporting
· DL RSTD measurement reporting
· RSRP measurement reporting
· Path-RSRP measurement reporting

Observation 3: No UE capability for PRS reception or SRS transmission in RRC inactive, will render the feature practically non-existent, non-deployable and non-testable. 

Proposal 17: Introduce the following UE capabilities:
· Support of Maximum number N>2 additional path reporting 
· Support of path-RSRP reporting for additional Paths for Multi-RTT
· Support of path-RSRP reporting for additional Paths for UE-assisted DL-TDOA
· Support of path-RSRP reporting for first Path for Multi-RTT
· Support of path-RSRP reporting for first Path for UE-assisted DL-TDOA
· Support of LOS/NLOS indicators in the Assistance Data for UE-based DL-AoD

Proposal 18: Introduce a per-UE capability on the maximum number of measurement instances which can be included in a single measurement report with the values {2,4,5,8,10,16,20,32}.
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NR_pos_enh 

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

	 27. NR_pos_enh
	27-1-1
	Maximum number of UE-RxTEGs [for UE-assisted DL TDOA and/or Multi-RTT positioning]

	The maximum number of UE-RxTEG, which is supported and can be reported by UE [for UE-assisted DL TDOA and/or Multi-RTT positioning]

FFS: the values (>1)

FFS: whether to have a value=1 to indicate UE Rx timing errors is well calibrated

FFS: whether to have separate values/FGs for DL TDOA and/or Multi-RTT positioning

Note 1: [If UE supports this capability with the values > 1, and the UE supports including one UE Rx TEG ID for the RSTD reference time and one UE Rx TEG ID for each DL RSTD measurement (including each additional DL RSTD measurement), in a DL TDOA measurement reportif if the UE does not include RxTEG-ID  associated with a measurement, no assumption can be made on the mitigation of UE Rx timing delays for this measurement ]

Note 2: If value=1 is indicated by the UE, the UE Rx timing errors differences between two measurements are within a margin only if the UE reports an Rx-TEG-ID associated with the measurements, otherwise, no assumption can be made about the timing error differences between these measurements.
	[13-3, 27-1-1b]
	No
	
	UE-RxTEG reporting is not supported
Mitigation of UE Rx timing delays is not supported
	FFS: Per UE or per bandPer UE
	n/a
	n/a
	n/a
	[The candidate values are {1,2,4,6,8,12,16,24,32}]

Need for location server to know if the feature is supported

FFS: Separate row for “Support of UE-RxTEG reporting for DL-TDOA”, and “Support of UE-RxTEG reporting for M-RTT”
	Optional with capability signaling

	 27. NR_pos_enh
	27-1-1b
	Support of UE-RxTEG reporting for UE-assisted DL-TDOA 
	Support of UE-RxTEG reporting for UE-assisted DL-TDOA
	13-3a
	No
	
	Mitigation of UE Rx timing delays is not supported in this band 
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported

	Optional with capability signaling

	 27. NR_pos_enh
	27-1-1c
	Maximum number of UE-RxTEGs for Multi-RTT positioning

	The maximum number of UE-RxTEG, which is supported and reported by UE Multi-RTT positioning

Note 1: If UE supports this capability with the values > 1, if if the UE does not include RxTEG-ID  associated with a measurement, no assumption can be made on the mitigation of UE Rx timing delays for this measurement 

Note 2: If value=1 is indicated by the UE, the UE Rx timing errors differences between two measurements are within a margin only if the UE reports an Rx-TEG-ID associated with the measurements, otherwise, no assumption can be made about the timing error differences between these measurements.
	13-4
	No
	
	UE-RxTEG reporting is not supported

	Per UE
	n/a
	n/a
	n/a
	The candidate values are {1,2,4,6,8,12,16,24,32}

Need for location server to know if the feature is supported

	Optional with capability signaling

	 27. NR_pos_enh
	27-1-1d
	Support of UE-RxTEG reporting for UE-assisted DL-TDOA 
	Support of UE-RxTEG reporting for Multi-RTT positioning
	13-4a, 27-1-1c
	No
	
	Mitigation of UE Rx timing delays is not supported in this band
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported

	Optional with capability signaling

	 27. NR_pos_enh
	27-1-2
	Maximum number of UE-TxTEGs [for UL TDOA and/or Multi-RTT positioning]
	The maximum number of UE-TxTEG, which is supported and reported by UE [for UL TDOA and/or Multi-RTT positioning]
FFS: the values (>1)
FFS: whether to have a value=1 to indicate UE Tx timing errors is well calibrated
FFS: whether to have different values/FGs for UL TDOA and/or Multi-RTT positioning

FFS: Separate row for “Support of UE-TxTEG reporting for MRTT”, and a separate row for the “maximum number of TxTEGs for RTT”

[If UE supports this capability with the values > 1, the UE supports to provide the association information of UL SRS resources for positioning with Tx TEGs to the LMF.
FFS: Whether the association information is sent directly from UE to LMF, or is first provided to gNB and then forwarded to LMF]

	[13-4, 13-8, 27-1-2b]
	FFSYes
	
	UE-TxTEG reporting is not supported
Mitigation of UE Tx timing delays is not supported
	Per UEFFS: Per  UE or per band or per FS
	n/a
	n/a
	n/a
	[The candidate values are {1, 2, 4, 8, 16, 32}]

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

	 27. NR_pos_enh
	27-1-2b
	Support of UE-TxTEG reporting for UL-TDOA 
	Support of UE-TxTEG reporting for UL-TDOA positioning
	13-8
	Yes
	
	Mitigation of UE Tx timing delays is not supported
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported

	Optional with capability signaling

	 27. NR_pos_enh
	27-1-2c
	Maximum number of UE-TxTEGs for Multi-RTT positioning
	The maximum number of UE-TxTEG, which is supported and reported by UE for Multi-RTT positioning

Note 1: If UE supports this capability with the values > 1, and if if the UE does not include TxTEG-ID  associated with a measurement, no assumption can be made on the mitigation of UE Tx timing delays for this SRS resource 

Note 2: If value=1 is indicated by the UE, the UE Tx timing errors differences between two SRS resources are within a margin only if the UE reports an Tx-TEG-ID associated with the SRS resources, otherwise, no assumption can be made about the timing error differences between these SRS resources.
	13-4, 13-8
	No
	
	Mitigation of UE Tx timing delays is not supported
	Per UE
	n/a
	n/a
	n/a
	The candidate values are {1, 2, 4, 8, 16, 32}

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

	 27. NR_pos_enh
	27-1-2d
	Support of UE-TxTEG reporting for Multi-RTT
	Support of UE-TxTEG reporting for Multi-RTT positioning
	13-8
	No
	
	UE-TxTEG reporting is not supported

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

	Optional with capability signaling

	 27. NR_pos_enh
	27-1-3
	Maximum number of UE-RxTxTEGs for Multi-RTT
	The maximum number of UE-RxTxTEG, which is supported and reported by UE for Multi-RTT positioning


Note 1: If UE supports this capability with the values > 1, and if if the UE does not include RxTxTEG-ID  associated with a measurement, no assumption can be made on the mitigation of UE RxTx timing delays for this measurement

Note 2: If value=1 is indicated by the UE, the UE RxTx timing errors differences between two measurements are within a margin only if the UE reports an RxTx-TEG-ID associated with the measurements, otherwise, no assumption can be made about the timing error differences between these measurements.FFS: the values (>1)
FFS: whether to have a value=1 to indicate UE RxTx timing errors is well calibrated

[If a UE support this capability with the values > 1, the UE supports reporting of UE RxTx TEG ID with UE Rx-Tx time difference measurements for Multi-RTT positioning]
	[13-4, 13-8]
	No
	
	Mitigation of UE RxTx timing delays is not supported
	Per UEFFS: Per UE or per band
	n/a
	n/a
	n/a
	[The candidate values are {1, 2, 4, 6, 8, 12, 16, 24, 32, 64, [128]}]

Need for location server to know if the feature is supported

FFS: Separate row for “Support of UE-RxTxTEG reporting for Multi-RTT”


	Optional with capability signaling

	 27. NR_pos_enh
	27-1-3b
	Support of UE-RxTxTEG reporting for Multi-RTT
	Support of UE-RxTxTEG reporting for Multi-RTT positioning.
	13-8, 27-1-3
	No
	
	UE-RxTxTEG reporting is not supported

	Per band combination

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

	Optional with capability signaling

	27. NR_pos_enh
	27-1-4
	The maximum Number of  UE Rx TEGs for measuring the same DL PRS resource in UE-assisted DL-TDOA
	The maximum number of different UE-RxTEGs that a UE can support to measure the same DL PRS of a TRP in UE-assisted DL-TDOA.
FFS: The values (>1)

	27-1-1b
	No
	
	Mitigation of UE Rx timing delays by using different Rx TEGs are not supportedUp to 1 RxTEG is used to measure the same DL PRS resource of a TRP
	Per bandFFS: Per UE or per band
	n/a
	n/a
	n/a
	[The candidate values are {1, 2, 4, 8}]

Need for location server to know if the feature is supported


[Note: UE measures the same instance of the DL PRS with multiple RX TEGs]

FFS: Separate row for “Support measuring the same DL PRS of a TRP with different UE-RxTEGs” 

FFS: Separate row for “The maximum Number of  UE Rx TEGs for measuring the same DL PRS resource simultaneously”
	Optional with capability signaling

	27. NR_pos_enh
	27-1-4b
	The maximum Number of  UE Rx TEGs for measuring the same DL PRS resource in Muti-RTT
	The maximum number of different UE-RxTEGs that a UE can support to measure the same DL PRS of a TRP in Multi-RTT.

	27-1-1d
	No
	
	Up to 1 RxTEG is used to measure the same DL PRS resource of a TRP
	Per band
	n/a
	n/a
	n/a
	The candidate values are {1, 2, 4, 8}

Need for location server to know if the feature is supported

	Optional with capability signaling

	27. NR_pos_enh
	27-1-4c
	The maximum Number of  UE Rx TEGs for measuring the same DL PRS resource simultaneously in UE-assisted DL-TDOA
	The maximum number of different UE-RxTEGs that a UE can support to measure the same DL PRS of a TRP simultaneously in UE-assisted DL-TDOA

	27-1-4
	No
	
	Measuring the same instance of a DL PRS resource simultaneously with multiple RxTEGs is not supported
	Per band
	n/a
	n/a
	n/a
	The candidate values are {1, 2, 4, 8}

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

	27. NR_pos_enh
	27-1-4d
	The maximum Number of  UE Rx TEGs for measuring the same DL PRS resource simultaneously in Multi-RTT
	The maximum number of different UE-RxTEGs that a UE can support to measure the same DL PRS of a TRP simultaneously in Multi-RTT
	27-1-4
	No
	
	Measuring the same instance of a DL PRS resource simultaneously with multiple RxTEGs is not supported
	Per band
	n/a
	n/a
	n/a
	The candidate values are {1, 2, 4, 8}

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

	27. NR_pos_enh
	27-2-1
	[UE-assisted] DL PRS RSRP of the first [or additional] path [for UE-assisted DL-AoD]
	Support of [measuring and reporting the ] PRS RSRP of the first path  [or additional] f[for UE-assisted DL-AoD positioning method]

[Note: Applicable for DL-TDOA and Multi-RTT]

	[13-2 or 13-3]13-5
	No
	
	PRS RSRP of the first path is not supported
	FFS: Per UE or per bandper band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
	Optional with capability signaling

	27. NR_pos_enh
	27-2-1b
	Maximum number of the first path PRS RSRP measurements on different PRS resources for UE-assisted DL-AoD positioning
	Maximum number K of the first path PRS RSRP measurements on different PRS resources from the same TRP for UE-assisted DL-AoD positioning


	27-2-1
	No
	
	
	Per Band
	n/a
	n/a
	n/a
	The candidate values are {2,4,8,12, 16,24}

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

	27. NR_pos_enh
	27-2-2
	DL PRS RSRP reporting for more than 8 measurements for UE-assisted DL-AoD positioning
	Support reporting K> 8 DL PRS RSRP measurements per TRP.

FFS: the values of K
FFS: Additional capability may be added to limit the maximum number of DL PRS RSRP associated with the same Rx beam index
	[13-5]
	No
	
	UE report of more than 8 DL PRS-RSRP is not supported. 
	per bandFFS: Per UE or per band
	n/a
	FFS
	n/a
	[The candidate values are {12, 16, 32, 6424}]

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

	27. NR_pos_enh
	27-3-1
	M-sample measurements [of DL PRS measurement on single DL PRS period/occasion]
	The capability to support reporting a measurement based on measuring M samples (instances) of a DL PRS resource set

M=1[,2-3]. FFS: other values. If the UE does not provide the capability, the UE [is assumed to] support M=4 only.
	[13-1]
	No
	
	
	per bandFFS: Per UE or per band
	n/a
	n/a
	n/a
	[The candidate values are {1, 2, 31}]

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

	27. NR_pos_enh
	27-3-2
	DL PRS measurement outside MG [and in a PRS processing priority window] - processing types
	
1. Supported PRS processing types subject to the UE determining that DL PRS to be higher priority for PRS measurement outside MG [and in a PRS processing priority window]

Candidate values: {Type 1A, Type 1B, Type 2}.

Note:
· Type 1A refers to DL PRS being prioritized over other DL signals/channels in all OFDM symbols within the PRS processing priority window. The DL signals/channels from all DL CCs (per UE) are affected.
· Type 1B refers to DL PRS being prioritized over other DL signals/channels in all OFDM symbols within the PRS processing priority window. The DL signals/channels from certain DL CCs are affected.
· Type 2 refers to DL PRS being prioritized over other DL signals/channels only in DL PRS symbols within the PRS processing priority window.
Note: When the UE determines higher priority for other DL signals/channels over the PRS measurement/processing, the UE is not expected to measure/process DL PRS which is applicable to all of the above capability options

[Note: Within a PRS processing window, UE measurement is inside the active DL BWP with PRS having the same numerology as the active DL BWP]

Note: Inside each single instance of a PRS processing window, a single PFL can be measured.
	[13-1]
	FFS
	
	
	FFS: Per UE or per bandper band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported


FFS: Separate feature group for a UE to declare support of each of the Type-1A, Type-1B, Type-2” capabilities

Candidate values: A UE may declare any one or multiple from the set {Type 1A, Type 1B, Type 2}. Total 6 options
· 1 bit for Type 1A
· 1 bit for Type 1B
· 1 bit for Type 2


	Optional with capability signaling

	27. NR_pos_enh
	27-3-3
	DL PRS Processing Capability outside MG - buffering capability if Type-1A is declared
	1. DL PRS buffering capability: Type 1 or Type 2
a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering	T: [{8, 16, 20, 30, 40, 80, 160, 320, 640, 1280}] ms
b)	Type 2 – slot level buffering

2. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE.
a) T: {4, 6, 8, 16, 20, 30, 40} ms
b)	N: {0.125, 0.25, 0.5, 1, 2, 4, 5, 6, 8, 10, 12, 16, 20} ms

3. Max number of DL PRS resources that UE can process in a slot under it
a)	FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
b)	FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz
	27-3-2
	No
	
	
	Per band
	n/a
	n/a
	n/a
	FFS: Separate feature group for a UE to declare PRS processing capabilities of each of the Type-1A, Type-1B, Type-2” capabilities
	Optional with capability signaling

	27. NR_pos_enh
	27-3-3b
	DL PRS Processing Capability outside MG - buffering capability if Type-1B is declared
	1. DL PRS buffering capability: Type 1 or Type 2
a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering	T: [{8, 16, 20, 30, 40, 80, 160, 320, 640, 1280}] ms

2. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE.
b) T: {8, 16, 20, 30, 40} ms
b)	N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms

3. Max number of DL PRS resources that UE can process in a slot under it
a)	FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
b)	FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz
	27-3-2
	No
	
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	27. NR_pos_enh
	27-3-3c
	DL PRS Processing Capability outside MG - buffering capability if Type-2 is declared
	1. DL PRS buffering capability: Type 1 or Type 2
a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering	T: [{8, 16, 20, 30, 40, 80, 160, 320, 640, 1280}] ms

2. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE.
c) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
b)	N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms

3. Max number of DL PRS resources that UE can process in a slot under it
a)	FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
b)	FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz
	27-3-2
	No
	
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	27. NR_pos_enh
	27-4-1
	LOS/NLOS Indicator for UE-assisted positioning
	Support reporting LoS/NLoS indicator to LMF [for RSTD and UE Rx-Tx time difference measurements to LMF for DL and DL+UL positioning]

FFS: whether to have separate capability component/FG for RSTD and UE Rx-Tx time difference measurements

FFS: whether to have separate capability component for hard and soft indication
	
	No
	
	
	FFS: Per UE or per bandper UE
	n/a
	n/a
	n/a
	[The candidate value are [0,1]]

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

	27. NR_pos_enh
	27-5-1
	[UE-initiated ] on-demand PRS
	UE’s capability to support UE-initiated on-demand DL PRS [request signalling]

	[13-1]
	No
	
	
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supportedFFS: Need for location server to know if the feature is supported
	Optional with capability signaling

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

	 27. NR_pos_enh
	27-x1
	Mitigation of UE Rx timing delays

	The maximum number of UE-RxTEG per UE, which is supported and reported by UE for DL TDOA

FFS: the values (>1). 
FFS: whether to have a value=1 to indicate UE Rx timing errors is well calibrated
FFF: whether to have separate values for DL TDOA and/or Multi-RTT positioning
	
	No
	
	Mitigation of UE Rx timing delays is not supported
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	 27. NR_pos_enh
	27-x2
	Mitigation of UE Tx timing delays
	The maximum number of UE-TxTEG per UE, which is supported and reported by UE for UL TDOA and/or Multi-RTT positioning
FFS; the values (>1).
FFS: whether to have a value=1 to indicate UE Tx timing errors is well calibrated
FF: whether a UE supports different values for UL TDOA and/or Multi-RTT positioning

	
	FFS
	
	Mitigation of UE Tx timing delays is not supported
	FFS: Per  UE or per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
FFS: whether gNB needs to know if the feature is supported.
	Optional with capability signaling

	 27. NR_pos_enh
	27-x3
	Mitigation of UE RxTx timing delays
	The maximum number of UE-RxTxTEG per UE, which is supported and reported by UE for Multi-RTT positioning
FFS; the values (>1)
FFS: whether to have a value=1 to indicate UE RxTx timing errors is well calibrated

	
	No
	
	Mitigation of UE RxTx timing delays is not supported
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	27. NR_pos_enh
	27-x4
	The maximum Number of  UE Rx TEGs for measuring the same DL PRS resource
	The maximum number of different UE-RxTEGs that a UE can support to measure the same DL PRS of a TRP.
FFS; The values (>1).

	27-x1
	No
	
	Mitigation of UE Rx timing delays by using different Rx TEGs are not supported
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	

	27. NR_pos_enh
	27-z1
	Support of PRS RSRP of the first path
	UE’s capability to support providing the PRS RSRP of the first path

	
	No
	
	
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	27. NR_pos_enh
	27-z2
	Support of DL PRS RSRP reporting for more than 8 measurements.
	UE capability to support reporting K> 8 DL PRS RSRP measurements per TRP.

FFS: the values of K

•Note: Multiple RSRPs corresponding to same or different Rx Beam index should be able to be reported for a given PRS resource for different timestamps. 

Note: Additional capability may be added:
•FFS: Limit the maximum number of DL PRS RSRP associated with the same Rx beam index
	
	No
	
	UE report of more than 8 DL PRS-RSRP is not supported. 
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	27. NR_pos_enh
	27-u1
	Support of M-sample measurements.
	The capability to support providing a measurement based on measuring M samples (instances) of a DL PRS resurce set

M=[1, 4]. FFS: other values. If the UE does not provide the capability, the UE is assume to support M=4 only.
	
	No
	
	
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	27. NR_pos_enh
	27-u5
	PRS measurement outside MG
	
1. Supported PRS processing types subject to the UE determining that DL PRS to be higher priority for PRS measurement outside MG.

Candidate values: {Type 1A, Type 1B, Type 2}.

Note:
· Type 1A refers to DL PRS being prioritized over other DL signals/channels in all OFDM symbols within the PRS processing priority window. The DL signals/channels from all DL CCs (per UE) are affected.
· Type 2B refers to DL PRS being prioritized over other DL signals/channels in all OFDM symbols within the PRS processing priority window. The DL signals/channels from certain DL CCs are affected.
· Type 2C refers to DL PRS being prioritized over other DL signals/channels only in DL PRS symbols within the PRS processing priority window.
Note: When the UE determines higher priority for other DL signals/channels over the PRS measurement/processing, the UE is not expected to measure/process DL PRS which is applicable to all of the above capability options.  
	
	No
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	27. NR_pos_enh
	27-v2a
	Additional path reporting N>2 for UE-assited DL-TDOA and/or Multi-RTT
	Maximum number N>2 additional path reporting 
	
	No
	
	
	Per Band
	n/a
	n/a
	n/a
	N = {4,6,8}

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

	27. NR_pos_enh
	27-v2e
	Support of path-RSRP reporting for first Paths for Multi-RTT 
	Support of path-RSRP reporting for first Path for Multi-RTT
	
	No
	
	
	Per Band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	27. NR_pos_enh
	27-u6
	PRS Processing Capability outside MG
	1. DL PRS buffering capability: Type 1 or Type 2
a)	Type 1 – sub-slot/symbol level buffering
b)	Type 2 – slot level buffering

2. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE.
a)	Type 1 – sub-slot/symbol level buffering
b)	N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms

3. Max number of DL PRS resources that UE can process in a slot under it
a)	FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
b)	FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz
	27-u5
	No
	
	
	Per band
	n/a
	
	
	FFS
	

	27. NR_pos_enh
	27-v2e
	Support of path-RSRP reporting for additional Paths for Multi-RTT 
	Support of path-RSRP reporting for additional Paths for Multi-RTT
	
	No
	
	
	Per Band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	27. NR_pos_enh
	27-v2e
	Support of path-RSRP reporting for additional Paths for UE-assisted DL-TDOA
	Support of path-RSRP reporting for first Path for UE-assisted DL-TDOA
	
	No
	
	
	Per Band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	27. NR_pos_enh
	27-v2e
	Support of path-RSRP reporting for additional Paths for UE-assisted DL-TDOA
	Support of path-RSRP reporting for additional Paths for UE-assisted DL-TDOA
	
	No
	
	
	Per Band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	27. NR_pos_enh
	27-v1
	LOS/NLOS Indicator
	UE’s capability to support reporting LoS/NLoS indicator to LMF for RSTD and UE Rx-Tx time difference measurements to LMF for DL and DL+UL positioning.

FFS: whether to have separate capability component for RSTD and UE Rx-Tx time difference measurements.

	
	No
	
	
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	27. NR_pos_enh
	27-w1
	Support of on-demand PRS
	UE’s capability to support UE-initiated on-demand PRS.

	
	No
	
	
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	27. NR_pos_enh
	27-c1
	Support of Transmission of periodic SRS in RRC Inactive State
	Support of Transmission of periodic SRS in RRC Inactive State
	
	No
	
	
	Per Band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

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

	27. NR_pos_enh
	27-c2
	Support of Transmission of Semi-persistent SRS in RRC Inactive State
	Support of Transmission of Semi-persistent SRS in RRC Inactive State
	
	No
	
	
	Per Band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

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

	27. NR_pos_enh
	27-c3
	Support of PRS processing in RRC inactive state
	Support of DL PRS processing in RRC inactive state
	
	No
	
	
	Per Band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

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

	27. NR_pos_enh
	27-c4b
	DL PRS processing capabilities in RRC inactive state
	1. DL PRS buffering capability: Type 1 or Type 2
a)	Type 1 – sub-slot/symbol level buffering
b)	Type 2 – slot level buffering

2. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE.
a)	Type 1 – sub-slot/symbol level buffering
b)	N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms

3. Max number of DL PRS resources that UE can process in a slot under it
a)	FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
b)	FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz
	
	No
	
	
	Per Band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	27. NR_pos_enh
	27-c4c
	Support of DL RSTD measurement in RRC Inactive state
	Support of DL RSTD measurement in RRC Inactive state
	
	No
	
	
	Per Band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	27. NR_pos_enh
	27-c4c
	Support of UE Rx-Tx measurement in RRC Inactive state
	Support of UE Rx-Tx measurement in RRC Inactive state
	
	No
	
	
	Per Band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	27. NR_pos_enh
	27-c4c
	Support of UE Rx-Tx measurement in RRC Inactive state
	Support of RSRP measurement in RRC Inactive state
	
	No
	
	
	Per Band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	27. NR_pos_enh
	27-c4c
	Support of UE Rx-Tx measurement in RRC Inactive state
	Support of path-RSRP measurement in RRC Inactive state
	
	No
	
	
	Per Band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	27. NR_pos_enh
	27-d4
	Support beam Information in the Assistance Data for UE-based DL-AoD
	Support beam Information in the Assistance Data for UE-based DL-AoD
	
	No
	
	
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	27. NR_pos_enh
	27-d5
	Support of LOS/NLOS indicators in the Assistance Data for UE-based DL-AoD
	Support of LOS/NLOS indicators in the Assistance Data for UE-based DL-AoD
	
	No
	
	
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	27. NR_pos_enh
	27-d5
	Maximum number of measurement instances which can be included in a single measurement report
	Maximum number of measurement instances which can be included in a single measurement report
	
	No
	
	
	Per UE
	n/a
	n/a
	n/a
	Candidate values {2,4,5,8,10,16,20,32}.

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





5 Appendix: NR_pos_enh (R1-2110587)
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	 27. NR_pos_enh
	27-1-1
	Maximum number of UE-RxTEGs [for UE-assisted DL TDOA and/or Multi-RTT positioning]

	The maximum number of UE-RxTEG, which is supported and reported by UE [for DL TDOA and/or Multi-RTT positioning]

FFS: the values (>1)

FFS: whether to have a value=1 to indicate UE Rx timing errors is well calibrated

FFS: whether to have separate values/FGs for DL TDOA and/or Multi-RTT positioning

[If UE supports this capability with the values > 1, the UE supports including one UE Rx TEG ID for the RSTD reference time and one UE Rx TEG ID for each DL RSTD measurement (including each additional DL RSTD measurement), in a DL TDOA measurement report]
	[13-3]
	No
	
	Mitigation of UE Rx timing delays is not supported
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	[The candidate values are {1,2,4,6,8,12,16,24,32}]

Need for location server to know if the feature is supported

FFS: Separate row for “Support of UE-RxTEG reporting for DL-TDOA”, and “Support of UE-RxTEG reporting for M-RTT”
	Optional with capability signaling

	 27. NR_pos_enh
	27-1-2
	Maximum number of UE-TxTEGs [for UL TDOA and/or Multi-RTT positioning]
	The maximum number of UE-TxTEG, which is supported and reported by UE [for UL TDOA and/or Multi-RTT positioning]
FFS: the values (>1)
FFS: whether to have a value=1 to indicate UE Tx timing errors is well calibrated
FFS: whether to have different values/FGs for UL TDOA and/or Multi-RTT positioning

FFS: Separate row for “Support of UE-TxTEG reporting for MRTT”, and a separate row for the “maximum number of TxTEGs for RTT”

[If UE supports this capability with the values > 1, the UE supports to provide the association information of UL SRS resources for positioning with Tx TEGs to the LMF.
· FFS: Whether the association information is sent directly from UE to LMF, or is first provided to gNB and then forwarded to LMF]

	[13-4, 13-8]
	FFS
	
	Mitigation of UE Tx timing delays is not supported
	FFS: Per  UE or per band or per FS
	n/a
	n/a
	n/a
	[The candidate values are {1, 2, 4, 8, 16, 32}]

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

	 27. NR_pos_enh
	27-1-3
	Maximum number of UE-RxTxTEGs for Multi-RTT
	The maximum number of UE-RxTxTEG, which is supported and reported by UE for Multi-RTT positioning

FFS: the values (>1)
FFS: whether to have a value=1 to indicate UE RxTx timing errors is well calibrated

[If a UE support this capability with the values > 1, the UE supports reporting of UE RxTx TEG ID with UE Rx-Tx time difference measurements for Multi-RTT positioning]
	[13-4, 13-8]
	No
	
	Mitigation of UE RxTx timing delays is not supported
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	[The candidate values are {1, 2, 4, 6, 8, 12, 16, 24, 32, 64, [128]}]

Need for location server to know if the feature is supported

FFS: Separate row for “Support of UE-RxTxTEG reporting for Multi-RTT”


	Optional with capability signaling

	27. NR_pos_enh
	27-1-4
	The maximum Number of  UE Rx TEGs for measuring the same DL PRS resource
	The maximum number of different UE-RxTEGs that a UE can support to measure the same DL PRS of a TRP.
FFS: The values (>1)

	27-1-1
	No
	
	Mitigation of UE Rx timing delays by using different Rx TEGs are not supported
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	[The candidate values are {1, 2, 4, 8}]

Need for location server to know if the feature is supported


[Note: UE measures the same instance of the DL PRS with multiple RX TEGs]

FFS: Separate row for “Support measuring the same DL PRS of a TRP with different UE-RxTEGs” 

FFS: Separate row for “The maximum Number of  UE Rx TEGs for measuring the same DL PRS resource simultaneously”
	Optional with capability signaling

	27. NR_pos_enh
	27-2-1
	[UE-assisted] DL PRS RSRP of the first [or additional] path [for DL-AoD]
	Support of [measuring and reporting the] PRS RSRP of the first path  [or additional] [for DL-AoD positioning method]

[Note: Applicable for DL-TDOA and Multi-RTT]

	[13-2 or 13-3]
	No
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
	Optional with capability signaling

	27. NR_pos_enh
	27-2-2
	DL PRS RSRP reporting for more than 8 measurements for UE-assisted DL-AoD positioning
	Support reporting K> 8 DL PRS RSRP measurements per TRP.

FFS: the values of K

Note: Multiple RSRPs corresponding to same or different Rx Beam index should be able to be reported for a given PRS resource for different timestamps. 

FFS: Additional capability may be added to limit the maximum number of DL PRS RSRP associated with the same Rx beam index
	[13-5]
	No
	
	UE report of more than 8 DL PRS-RSRP is not supported. 
	FFS: Per UE or per band
	n/a
	FFS
	n/a
	[The candidate values are {12, 16, 32, 64}]

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

	27. NR_pos_enh
	27-3-1
	M-sample measurements [of DL PRS measurement on single DL PRS period/occasion]
	The capability to support reporting a measurement based on measuring M samples (instances) of a DL PRS resource set

M=1[,2-3]. FFS: other values. If the UE does not provide the capability, the UE [is assumed to] support M=4 only.
	[13-1]
	No
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	[The candidate values are {1, 2, 3}]

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

	27. NR_pos_enh
	27-3-2
	DL PRS measurement outside MG [and in a PRS processing priority window] - processing types
	
1. Supported PRS processing types subject to the UE determining that DL PRS to be higher priority for PRS measurement outside MG [and in a PRS processing priority window]

Candidate values: {Type 1A, Type 1B, Type 2}.

Note:
· Type 1A refers to DL PRS being prioritized over other DL signals/channels in all OFDM symbols within the PRS processing priority window. The DL signals/channels from all DL CCs (per UE) are affected.
· Type 1B refers to DL PRS being prioritized over other DL signals/channels in all OFDM symbols within the PRS processing priority window. The DL signals/channels from certain DL CCs are affected.
· Type 2 refers to DL PRS being prioritized over other DL signals/channels only in DL PRS symbols within the PRS processing priority window.
Note: When the UE determines higher priority for other DL signals/channels over the PRS measurement/processing, the UE is not expected to measure/process DL PRS which is applicable to all of the above capability options

[Note: Within a PRS processing window, UE measurement is inside the active DL BWP with PRS having the same numerology as the active DL BWP]
	[13-1]
	FFS
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported


FFS: Separate feature group for a UE to declare support of each of the Type-1A, Type-1B, Type-2” capabilities
	Optional with capability signaling

	27. NR_pos_enh
	27-3-3
	DL PRS Processing Capability outside MG - buffering capability
	1. DL PRS buffering capability: Type 1 or Type 2
a)	T: [{8, 16, 20, 30, 40, 80, 160, 320, 640, 1280}] ms
b)	Type 2 – slot level buffering

2. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE.
a)	Type 1 – sub-slot/symbol level buffering
b)	N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms

3. Max number of DL PRS resources that UE can process in a slot under it
a)	FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
b)	FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz
	27-3-2
	No
	
	
	Per band
	n/a
	n/a
	n/a
	FFS: Separate feature group for a UE to declare PRS processing capabilities of each of the Type-1A, Type-1B, Type-2” capabilities
	Optional with capability signaling

	27. NR_pos_enh
	27-4-1
	LOS/NLOS Indicator for UE-assisted positioning
	Support reporting LoS/NLoS indicator to LMF [for RSTD and UE Rx-Tx time difference measurements to LMF for DL and DL+UL positioning]

FFS: whether to have separate capability component/FG for RSTD and UE Rx-Tx time difference measurements

FFS: whether to have separate capability component for hard and soft indication
	
	No
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	[The candidate value are [0,1]]

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

	27. NR_pos_enh
	27-5-1
	[UE-initiated] on-demand PRS
	UE’s capability to support UE-initiated on-demand DL PRS [request signalling]

	[13-1]
	No
	
	
	Per UE
	n/a
	n/a
	n/a
	FFS: Need for location server to know if the feature is supported
	Optional with capability signaling
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