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1. Introduction
In RAN1#107e, the following agreement was reached regarding UE feature[1]. In this contribution, we present our views on the UE feature list based on a preliminary list of UE features captured in [2]

	R1-2112900
Updated RAN1 UE features list for Rel-17 LTE after RAN1 #107-e
Moderators (AT&T, NTT DOCOMO, INC.)

Decision: As per email decision posted on Dec 1st, the updated list for Rel-17 LTE is endorsed.

R1-2112901
LS on updated Rel-17 RAN1 UE features list for LTE
RAN1, AT&T, NTT DOCOMO, INC.

Decision: As per email decision posted on Dec 1st, the LS is approved.

R1-2112902
Updated RAN1 UE features list for Rel-17 NR after RAN1 #107-e
Moderators (AT&T, NTT DOCOMO, INC.)

Decision: As per email decision posted on Dec 1st, the updated list for Rel-17 NR is endorsed.

R1-2112903
LS on updated Rel-17 RAN1 UE features list for NR
RAN1, AT&T, NTT DOCOMO, INC.

Decision: As per email decision posted on Dec 1st, the LS is approved.

Agreement
The agreements listed in Section 6 of R1-2111810 are endorsed.


2. Discussion on NR positioning enhancements UE features 
2.1. UE features for Rx/Tx timing delay mitigating
2.1.1 FG 27-1-1
	 27. NR_pos_enh
	27-1-1
	Support 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 UE assisted DL TDOA and/or Multi-RTT positioning
	13-1, one or more of {13-3, 13-4}
	No
	
	UE-RxTEG reporting is not supported and no assumption can be made on the mitigation of UE Rx timing delays for the measurements
	[per band or FS]
	n/a
	n/a
	n/a
	The candidate values are {[1,] 2,[ 3,] 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”
If UE supports this capability with the values > 1, and 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

[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 the same Rx-TEG-ID associated with both measurements, otherwise, no assumption can be made about the timing error differences between these measurements.]
Note: The “per band” reporting on this capability does not imply, that the RxTEG IDs in the measurement report are grouped per band; In the measurement report, the RxTEG ID can span from 0, up to 31
	Optional with capability signaling


Regarding some issues related to feature group 27-1-1, our views are listed as follows

· Issue 1: whether to have separate values/FGs for DL TDOA and/or Multi-RTT positioning

· Our answer is no. The UE capability is up to RF design such as RF chains or panel, we don’t see the need to differentiate to different values of the same feature for different positioning method. It is also no needed to have separate FGs for DL-TDOA and/or Multi-RTT positioning. Therefore, the brackets in the feature group name and related descriptions should be deleted. 

· Issue 2: the type of UE feature of Rx TEG,

· Our preference is per band. The UE capability is up to RF design which is band/frequency dependent. For example, we don’t think the TEG capabilities are the same in FR1 and FR2. 
· Issue 3: the candidate values of UE Rx TEGs

· Firstly, we support value of 1. We think value=1 represents that all the timing errors for UE Rx (e.g., based on RF chains and antenna panel) is grouped in the same group such that timing error difference in the same group is within a certain margin.
· In addition, according to agreements in RAN1#107e, N= [2,3,4,6,8] Rx TEGs can be supported to measure the same DL PRS resource (FG27-1-4). In addition, the maximum value of N depends on UE capability of Rx TEGs per band. Then, considering ‘per band’ type for both feature 27-1-1 and 27-1-4 may be supported, so we think the candidate values of these 2 feature groups should be the same except the value of 1. Therefore, the candidate values of {1,2,3,4,6,8,12,16,24,32} in FG27-1-1 can be supported.
	Agreement
Make the following modification on the previous agreement made in RAN#106bis-e:

· Subject to UE capability, support the LMF to request a UE to optionally measure the same DL PRS resource of a TRP with N different UE Rx TEGs and report the corresponding multiple RSTD measurements.

· N=[2, 3, 4, 6, 8] (FFS: other values), where the maximum value of N depends on UE capability, and applies to all DL PRS positioning frequency layers

· Note: If N is not explicitly included in the request, it is up to UE to determine the number of different UE Rx TEGs to measure the same DL PRS resource within its capability

· The TRP can be either a “RSTD” reference TRP or a neighbour TRP

· FFS: details of the signalling, procedures, and UE capability

· The timestamps of the multiple RSTD measurements in the same measurement report can be the same or different.

· Note: All RSTD measurements are relative to a single reference timing


Therefore, we propose
· Regarding UE feature group of Rx TEG (27-1-1), support the following:

· Do not have separate values/FGs for DL TDOA and/or Multi-RTT positioning.
· The type of this feature is per band.
· The candidate values to {1,2,3,4,6,8,12,16,24,32}
2.1.2 FG 27-1-2
	 27. NR_pos_enh
	27-1-2
	Support of UE-TxTEGs for UL TDOA 
	The maximum number of UE-TxTEG, which is supported and reported by UE for UL TDOA 
	[13-4, ]13-8
	Yes
	
	UE-TxTEGs for UL TDOA is not supported and no assumption can be made on the mitigation of UE Tx timing for the SRS” and  “UE-TxTEGs for RTT is not supported and no assumption can be made on the mitigation of UE Tx timing for the SRS
	FFS: per band or per FS
	n/a
	n/a
	n/a
	The candidate values are {[1, ]2, 4, 6, 8}

[Need for location server to know if the feature is supported]
Note: It should support the serving gNB to request the UE to provide the association information of UL SRS resources for positioning with Tx TEGs to the serving gNB for UL TDOA [if UL TDOA is supported by UE]

[Note: It should support the LMF to request the UE to provide the association information of UL SRS resources for positioning with Tx TEGs directly to the LMF for Multi-RTT if Multi-RTT is supported by UE]
	Optional with capability signaling


Regarding some issues related to feature group 27-1-2, our views are listed as follows
· Issue 1: whether to have a value=1

· Similar to the views of Rx TEG, we support the value of 1.
· Issue 2: whether to include ‘13-4’ as prerequisite feature groups
· This FG is irrespective of Multi-RTT, so that ’13-4’ should be deleted.
· Issue 3: the type of UE feature of Tx TEG for UL-TDOA

· Similar to the UE feature of ‘Rx TEG’, we think the type of Tx TEG is per band. 
Therefore, we propose

· Regarding UE feature group of Tx TEG (27-1-2), support the following:

· Include value of 1 of UE-TxTEG.
· The type of the feature is per band.
· Delete ‘13-4’ as prerequisite feature groups.
2.1.3 FG 27-1-2a
	 27. NR_pos_enh
	27-1-2a
	Support of UE-TxTEGs for Multi-RTT [and/or UL TDOA] positioning
	The maximum number of UE-TxTEG, which is supported and reported by UE for Multi-RTT positioning


	13-4, 13-8
	No
	
	UE-TxTEGs for Multi-RTT positioning is not supported 
	[per band per FS]
	n/a
	n/a
	n/a
	The candidate values are {[1, ] 2, 4, 6, 8}

Need for location server to know if the feature is supported

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 

[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.]
[Note: It should support the serving gNB to request the UE to provide the association information of UL SRS resources for positioning with Tx TEGs to the serving gNB for UL TDOA]
[Note: It should support the LMF to request the UE to provide the association information of UL SRS resources for positioning with Tx TEGs directly to the LMF for Multi-RTT if Multi-RTT is supported by UE]
	Optional with capability signaling


Regarding some issues related to feature group 27-1-2a, our views are listed as follows
· Issue 1: whether to include [and/or UL TDOA] in this feature group

· Firstly, the FG of ‘Support of UE Tx TEGs for UL-TDOA for location server to know’ should be included in UE feature list using a different FG from FG27-1-2, which is similar to what we did in R16 for the FGs of ‘SRS Resources for Positioning (e.g., FG13-8 and FG13-8c)’. 
· Then, for FG of ‘Support of UE Tx TEGs for UL-TDOA for location server to know’, whether to have a separate FG or share the same FG27-1-2a with Multi-RTT? We prefer the latter. Similar to FG of Rx TEG for DL-TDOA and Multi-RTT, the UE capability is up to RF design such as RF chains or panel, we don’t see the need to differentiate to different values of the same feature for different positioning method. In addition, considering both capabilities need location server to know, it is also no needed to have different FGs for UL-TDOA and/or Multi-RTT positioning. Therefore, the brackets in the feature group name should be deleted.
· Issue 2:the type of UE feature of Tx TEG

· Similar to the UE feature of ‘Rx TEG’, we think the type of Tx TEG is per band. 
· Regarding UE feature group of Tx TEG (27-1-2a), support the following:

· Delete the bracket in the feature group name, that is, do not have separate FGs for location server to know for Multi-RTT positioning and/or UL-TDOA.
· The type of the feature is per band.
2.1.4 FG 27-1-3
	 27. NR_pos_enh
	27-1-3
	Support of UE-RxTxTEGs for Multi-RTT
	The maximum number of UE-RxTxTEG, which is supported and reported by UE for Multi-RTT positioning


	[13-4 or 13-8]
	No
	
	Mitigation of UE RxTx timing delays is not supported
	per band
	n/a
	n/a
	n/a
	The candidate values are {[1, ]2, 4, 6, 8, 12, 16, 24, 32[, 64, 128, 256]}

Need for location server to know if the feature is supported

If UE supports this capability with the values > 1, and 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

[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]
Note: The “per band” reporting on this capability does not imply, that the RxTxTEG IDs in the measurement report are grouped per band; In the measurement report, the RxTxTEG ID can span from 0, up to [255]
	Optional with capability signaling


Regarding some issues related to feature group 27-1-3, our views are listed as follows
· Issue 1: which groups are the prerequisite feature groups of FG27-1-3, [13-4 or 13-8]
· FG13-4 and FG13-8 are shown below. From our point of view, RxTx TEG is not only related to PRS reception but also SRS transmission, so that both FGs (FG13-4 and FG13-8) are prerequisite feature groups of FG27-1-3.
	13-4
	DL PRS Resources for Multi-RTT
	1. Max number of DL PRS Resource Sets per TRP per frequency layer supported by UE.

Values = {1, 2}

2. Max number of TRPs across all positioning frequency layers per UE. 

Values = {4, 6, 12, 16, 24, 32, 64, 128, 256}

3. Max number of positioning frequency layers UE supports

Values = {1, 2, 3, 4}

	13-8
	SRS Resources for Positioning
	1. Max number of SRS Resource Sets for positioning supported by UE per BWP. 

Values = {1, 2, 4, 8, 12, 16}.

2. Max number of P/SP/AP SRS Resources for positioning per BWP.

Values = {1,2,4,8,16,32,64}

3. Max number of P/SP/AP SRS Resources including the SRS resources for positioning per BWP per slot.

Values = {1, 2, 3, 4, 5, 6, 8, 10, 12, 14}

Note: Max number of P/SP/AP SRS Resources in Component 3 include both SRS resources configured by SRS-Resource and SRS resources configured by SRS-PosResource-r16 supported by UE

4. Max number of periodic SRS Resources for positioning per BWP.

 Values = {1,2,4,8,16,32,64}

5. Max number of periodic SRS Resources for positioning per BWP per slot. 

Values = {1,2,3,4,5,6,8,10,12,14}

OLPC for SRS for positioning based on SSB from serving cell is part of FG13-8

Note: no dedicated capability signaling is intended for this component


· Issue 2: the candidate values for this FG
· Similar to the views of Rx TEG and Tx TEG, we also support the value of 1 for RxTx TEG.
· In addition, considering we support the maximum number of Rx TEGs is 8 and the maximum number of Tx TEGs is 8, so that the maximum number of RxTx TEGs should be 64(8*8).
· Regarding UE feature group of RxTx TEG (27-1-3), support the following:

· FG13-4 and 13-8 are the prerequisite feature groups of FG27-1-3 .
· The candidate values are {1, 2, 4, 6, 8, 12, 16, 24, 32, 64, 128, 256}.
2.1.5 New FGs
· Periodical Tx TEG association information report for UL-TDOA
In RAN1#107e, the following agreement was achieved regarding Tx TEG association information report.
	Agreement
· For UL-TDOA, supporting the following for the serving gNB to request a UE to report the Tx TEG association information between UE Tx TEG IDs and SRS resources for positioning, subject to UE capability of supporting UE Tx TEG:

· Based on a configured periodicity, a UE may report the UE Tx TEG association for the SRS resources for positioning that have already been transmitted during the configured period 

· It is up to RAN2 to decide how to indicate the change of the Tx TEG association during the configured period (e.g., using the timestamps)

· It is up to RAN4 to decide when the Tx TEG association is changed

· The values of the configurable periodicities are up to RAN2

· Note: Tx TEG association information reporting by single request/response mode is assumed already supported with the previous agreement. 

· Send an LS to RAN2/RAN4 (cc: RAN3)

· to RAN2, including the following RAN1’s agreement related to the reporting of the UE Tx TEG, for RAN2 to work on the signaling

· to RAN4 for checking the agreement and work on how to decide when the Tx TEG association is changed


This feature is similar to the UE feature of ‘periodical report’ in DL-TDOA in TS37.355 as shown below. 
	-- ASN1START

NR-DL-TDOA-ProvideCapabilities-r16 ::= SEQUENCE {


nr-DL-TDOA-Mode-r16





PositioningModes,


nr-DL-TDOA-PRS-Capability-r16


NR-DL-PRS-ResourcesCapability-r16,


nr-DL-TDOA-MeasurementCapability-r16
NR-DL-TDOA-MeasurementCapability-r16,


nr-DL-PRS-QCL-ProcessingCapability-r16
NR-DL-PRS-QCL-ProcessingCapability-r16,


nr-DL-PRS-ProcessingCapability-r16

NR-DL-PRS-ProcessingCapability-r16,


additionalPathsReport-r16



ENUMERATED { supported }




OPTIONAL,


periodicalReporting-r16




PositioningModes






OPTIONAL,


...

}

-- ASN1STOP


Therefore, we believe new FG of ‘periodical Tx TEG association information report’ should be supported. In addition, considering that the Tx TEG capability needs to be known by gNB and LMF and needs to be distinguished by different FGs, similarly, the same way should be applied to ‘periodical Tx TEG association information report’.
· Add new FGs of periodical Tx TEG association information report for UL-TDOA.
	27. NR_pos_enh
	27-1-xx
	Support of periodically Tx TEG association information report for UL-TDOA
	Support of periodically Tx TEG association information report for UL-TDOA
	27-1-2
	Yes
	
	UE does not support periodically report Tx TEG association information for UL-TDOA
	Per UE
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	27. NR_pos_enh
	27-1-xxa
	Support of periodically Tx TEG association information report for UL-TDOA
	Support of periodically Tx TEG association information report for UL-TDOA
	27-1-2
	No
	
	UE does not support periodically report Tx TEG association information for UL-TDOA
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling


2.2. UE features for DL-AoD enhancements

2.2.1 FG 27-2-1
	27. NR_pos_enh
	27-2-1
	[UE-assisted] DL PRS RSRP of the first [or additional] path [for DL-AoD]
	1.) Support of [measuring and reporting the] PRS RSRP of the first path  [or additional] [for DL-AoD positioning method]
2.) The maximum number of first path PRS RSRP per TRP
[Note: Applicable for DL-TDOA and Multi-RTT]

	[13-2 or 13-3], 13-4, 13-5, 13-8]
	No
	
	PRS RSRP of the first path is not supported
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	Component 2 candidate values: [2,4,8,16,24]
Need for location server to know if the feature is supported
	Optional with capability signaling


	Agreement
For reporting of DL PRS RSRPP and PRS RSRP in UE-A DL-AOD
The maximum number of DL PRS RSRPP M is a UE capability and its candidate values include {2,4,8,16,24}.

The capabilities for DL PRS RSRPP (M value) and DL PRS RSRP (N values) are such that M is less than or equal to N 


Firstly, we are okay with the feature of the UE-assisted DL-AoD based on the above agreement in RAN1# 107e, and then the feature group can be modified as“ DL PRS RSRP measurement report of the first path for DL-AoD”, or the first component can be modified as “Support of PRS RSRP reporting of the first path for DL-AoD positioning method” given LMF only needs to know this feature when UE needs to report the measurement for UE-assisted DL-AoD.
Besides, we think 13-3 and 13-8 should be removed from prerequisite feature groups since 13-3 is the capability for DL-TDOA and 13-8 is the SRS process capability.

In addition, for the capability type of the 27-2-1, we prefer the capability type should be the same as 27-2-2. Based on the reason in the FG 27-2-2, we propose it is per UE capability. 

Lastly, the candidate value of 13-5 includes the {1,2,3,4,5,6,7,8} and the candidate value of 27-2-2 includes the {16, 24} so that the N can be {1,2,3,4,5,6,7,8, 16, 24}. However, M only includes [2,4,8,16,24]. So, in some cases, the path RSRP capability may be larger than PRS RSRP capability. However, the above agreement requires that M is less than or equal to N. Therefore, the current candidate value is not enough, at least 1 should be added in candidate value to satisfy the agreement condition.
So, we propose

· Modify FG 27-2-1 with the blue highlight as the following.
· Modified the feature group name as “ DL PRS RSRP measurement report of the first path for DL-AoD”
· Delete 13-3 and 13-8 as prerequisite feature groups
· Suggest the capability type as per UE
· Include value of 1 of first path RSRP number
	27. NR_pos_enh
	27-2-1
	 DL PRS RSRP measurement report of the first path for DL-AoD
	1.) Support of [measuring and reporting the] PRS RSRP of the first path for DL-AoD positioning method
2.) The maximum number of first path PRS RSRP per TRP

	13-2 13-4, 13-5
	No
	
	PRS RSRP of the first path is not supported
	 Per UE
	n/a
	n/a
	n/a
	Component 2 candidate values: [1 2,4,8,16,24]
Need for location server to know if the feature is supported
	Optional with capability signaling


2.2.2 FG 27-2-2
	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, 13-2]
	No
	
	UE report of more than 8 DL PRS-RSRP is not supported. 
	FFS: Per UE or per band
	n/a
	FFS Yes
	n/a
	[The candidate values are {[12,] 16, 24[, 32, 64]}]
If K is not reported, default value is 8.
Need for location server to know if the feature is supported
	Optional with capability signaling


Firstly, we would like to discuss the candidate values with the yellow highlight of the 27-2-1 UE feature. Based on the blue highlight of the following agreement in RAN1#107e, the candidate values include {16, 24}. So we propose to remove the highlighted value {[12,][, 32, 64]}, and only include 16 and 24 in the feature group.
	Agreement:
The agreement from RAN1#106e on the number of DL PRS RSRP measurements per TRP is extended as follows:
· For UE-A DL-AOD, support reporting more than 8 up to 16 N DL PRS RSRP measurements per TRP, where N is UE capability and candidate values include {16,24}.
· For UE-A DL-AOD, support reporting more than 8 up to 16 M first path PRS RSRP measurements per TRP, where M is a UE capability 

· FFS: Values of M. Candidate values include {2,4,8,16,24}.

· FFS: Whether M is always equal to N

· Note: Multiple RSRPs corresponding to same or different Rx Beam index should be able to be reported for a given PRS resource for same or different timestamps. 
· Note: the maximum number of DL PRS RSRP associated with the same Rx beam index is up to the UE implementation


	13. NR Positioning
	13-5
	DL PRS Measurement Report for DL-AoD
	1. 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}
	13-2,
	No
	N/A
	
	Per UE
	No
	Yes
	N/A
	Need for location server to know if the feature is supported.
the number of RSRP measurement on a particular band is also upper bounded by the number of resources per set supported by UE reported per band
	Optional with capability signaling


In addition, for the capability type of the 27-2-2, we would like to know why the proponents think the capability varies with different bands. In our view, it is dependent on baseband process capability and used to indicate the upper limit that the UE can support. So, in our view, it can be seen as per UE capability. Besides, considering 27-2-2 is the enhancement capability of prerequisite feature groups (13-5) based on the above agreement description (ie, more than 8 up to 16 N), and the feature 13-5 is per UE capability. So, we prefer the capability is per UE and propose:
· Modify FG 27-2-2 with the blue highlight as the following.

· Delete the bracket for the prerequisite feature groups
· The candidate should be {16, 24}
· Suggest the capability type as per UE
	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, 13-2
	No
	
	UE report of more than 8 DL PRS-RSRP is not supported. 
	 Per UE 
	n/a
	FFS Yes
	n/a
	The candidate values are 16, 24
If K is not reported, default value is 8.
Need for location server to know if the feature is supported
	Optional with capability signaling


2.2.3 New FGs 

· PRS measurement for the subset & boresight direction information
	Agreement 
For UE-assisted DL-AOD positioning method, to enhance the signaling to the UE for the purpose of PRS resource(s) reporting, the LMF may indicate in the assistance data (AD), one or both the following: 
· option 1: subject to UE capability, for each PRS resource, a subset of PRS resources for the purpose of prioritization of DL-AOD reporting:
· a UE may include the requested PRS measurement for the subset of the PRS in the DL-AoD additional measurements if the requested PRS measurement of the associated PRS is reported 
· The requested PRS measurement can be DL PRS RSRP and/or path PRS RSRP. 
· UE may report PRS measurements only for the subset of PRS resources.
· Note: The subset associated with a PRS resource can be in a same or different PRS resource set than the PRS resource 
· option 2: subject to UE capability, for each PRS resource, the boresight direction information. 

· Note: Either case does not imply any restriction on UE measurement 

· FFS: prioritization of the PRS resources and resource subsets to be measured 


In the RAN1#107-e meeting, the above agreement was reached. It can be found the PRS measurement for the subset of the PRS has been supported and can be provided by the UE based on the request. So, we think the UE capability that “supporting the PRS measurement for the subset for the PRS” should be provided before the UE is requested PRS measurement for the subset of the PRS, so that the LMF can know whether it can request to report measurement.
In addition, for option 2, providing the boresight direction information is also subject to UE capability based on the agreement.

So, we propose to add two capabilities for the function

· Add the 27- 3-x1 for PRS measurement for the subset.
· Add the 27-3-x2 for boresight information providing.
	27. NR_pos_enh
	27-3-x1
	PRS measurement for the subset of the PRS for UE-assisted DL-AoD positioning
	Support of PRS measurement for the subset of the PRS for UE-assisted DL-AoD positioning.

	13-5, 13-2
	No
	
	FFS
	 Per UE 
	n/a
	FFS
	n/a
	Need for location server to know if the feature is supported
	Optional with capability signaling

	27. NR_pos_enh
	27-3-x2
	Boresight direction information of PRS resource for UE-assisted DL-AoD positioning
	Support of boresight direction information of PRS resource for UE-assisted DL-AoD positioning.


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


· Expected angle and uncertainty
	Agreement 
For the purpose of both UE-B and UE-A DL-AoD, and with regards to the support of AOD measurements with an expected uncertainty window, the following is supported 
· Indication of expected angle value and uncertainty (of the expected azimuth and zenith angle value) range(s) is signaled by the LMF to the UE
· The type of expected angle and uncertainty can be requested by the UE, between the following options
· Option 1: Indication of expected DL-AoD/ZoD value and uncertainty (of the expected DL-AoD/ZoD value) range(s) is signaled by the LMF to the UE
· Option 2: Indication of expected DL-AoA/ZoA value and uncertainty (of the expected DL-AoA/ZoA value) range(s) is signaled by the LMF to the UE


In the RAN1#107-e meeting, the above agreement was reached. It can be found the two types of expected angle and uncertainty have been supported and can be provided by the UE requesting. We would like to confirm by the majority whether the support of the expected uncertainty window is UE capability. That is only when the UE can use the expected uncertainty window, the LMF can provide the expected uncertainty window to UE in unicast. If it is, a new capability or assistance data request information is needed to be introduced. For example

Nr-AoD-enhancementWithExpectedUncertaintyWindow                                               ENUMERATED {supported}

· To discuss whether to introduce a new UE capability for UE to request the expected angle and uncertainty window from UE to the LMF.
2.3. UE features for latency enhancements

2.3.1 FG 27-3-1
	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, 13-4, 13-8]
	No
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	[The candidate values are {1, 2, 3, 4}]
If the UE does not provide the capability, the UE [is assumed to] support M=4 only.

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


Firstly, for the column of prerequisite feature groups, 13-8 should be removed since it is SRS related capability, and 13-2(DL PRS Resources for DL-AOD), 13-3(DL PRS Resources for DL-TDOA) should be added as prerequisite feature groups since 13-4 is for M-RTT capability and the feature is for all the DL method measurement.
In addition, for us, we agree with the assumption that supports M=4 only if the UE does not provide the capability, and prefer the candidate values include {1} at least. Besides, we think multiple sample filters or one sample measurement reporting should be a per UE capability which should be dependent on baseband process capability.

So, we propose

· Modify the 27-3-1 with the blue highlight related to M-sample measurements as the following table
· Delete 13-8 and add 13-2, 13-3 and 13-4 as prerequisite feature groups 
· Suggest the capability type as per UE
	27. NR_pos_enh
	27-u3-1
	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
	13-1, 13-2, 13-3, 13-4
	No
	
	
	Per UE
	n/a
	n/a
	n/a
	[The candidate values are {1, 2, 3, 4}]
Need for location server to know if the feature is supported.
	Optional with capability signaling


2.3.2 FG 27-3-2
	Agreement
· For capability 1A as per working assumption made in RAN1#106-e, the DL signalings/channels in a per UE fashion (i.e. both across NR & LTE) inside the PRS processing window are dropped if the DL PRS is determined to be higher priority.

· For capability 1B as per working assumption made in RAN1#106-e, only the DL signalings/channels from a certain band inside the PRS processing window are dropped if the DL PRS is determined to be higher priority.

Working assumption:

Subject to UE capability, support PRS measurement outside the MG, within a PRS processing window, and UE measurement inside the active DL BWP with PRS having the same numerology as the active DL BWP.

Inside the PRS processing window, subject to the UE determining that DL PRS to be higher priority, support the following UE capabilities: 

Capability 1: PRS prioritization over all other DL signals/channels in all symbols inside the window. 

Cap. 1A: The DL signals/channels from all DL CCs (per UE) are affected. 

Cap. 1B: Only the DL signals/channels from a certain band/CC are affected. 

FFS: band or CC

Capability 2: PRS prioritization over other DL signals/channels only in the PRS symbols inside the window 

A UE shall be able to declare a PRS processing capability outside MG. 

FFS: Details of capability signalling (e.g., per UE or per band, etc.)




	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


Based on the RAN1# 107-e agreement and the FG 27-3-2 in RAN1# 106bis-e, Type 1A is per UE affected capability, Type 1B is per band affected capability. In addition, considering the per symbol feature of Type 2, we prefer Type 2 is per cc capability
So, we propose
· The FG 27-3-2 can be modified with the blue highlight as the following table.
· Delete the ‘priority’ in the UE feature group naming

· Modify the note as following
· For capability 1A, the DL signalings/channels in a per UE fashion (i.e. both across NR & LTE) inside the PRS processing window are dropped if the DL PRS is determined to be higher priority.

· For capability 1B, only the DL signalings/channels from a certain band inside the PRS processing window are dropped if the DL PRS is determined to be higher priority.

· Type 2 refers to DL PRS being prioritized over other DL signals/channels only in DL PRS symbols within the PRS processing priority window. The DL signals/channels from certain DL CCs are affected.
	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 bands 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. The DL signals/channels from certain DL CCs are affected.

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


2.3.3 FG 27-3-3

	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


For the FFS: Separate feature group for a UE to declare PRS processing capabilities of each of the Type-1A, Type-1B, Type-2” capabilities, we share the same understanding that PRS processing capabilities (ie PRS buffer capability) are different since the UE may divide resources or memories to other cc and band to process other signals for the Type-1B, Type-2 capability UE and Type-1A don’t need. So, separate feature group for a UE to declare PRS processing capabilities of each of the Type-1A, Type-1B, Type-2” capabilities is fine for us.
	Agreement
The following options are supported subject to UE capability for priority handling of PRS when PRS measurement is outside MG.

· Option 1: UE may indicates support of two priority states.

· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS

· State 2: PRS is lower priority than all PDCCH/PDSCH/CSI-RS

· Option 2: UE may indicate support of three priority states

· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS

· State 2: PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS

· Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.

· State 3: PRS is lower priority than all PDCCH/PDSCH/CSI-RS

· Option 3: UE may indicate support of single priority state

· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS

Note: SSB is a separate issue.


· The FG 27-3-3 can be modified with the blue highlight as the following table.
· Separate feature group for a UE to declare PRS processing capabilities of each of the Type-1A, Type-1B, Type-2” capabilities
	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
         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
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
	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


2.3.4 FG 27-9
	27. NR_pos_enh
	27-9
	Support of lower Rx beam sweeping factor
	Support of the lower Rx beam sweeping factor than 8 for FR2

1. Number of Rx beam sweeping factors: {1,2,3,4,5,6,7}
	
	No
	
	UE only supports 8 as the Rx beam sweeping factor defined by RAN4.
	Per band (FR2 only)
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
	Optional with capability signaling


For us, we think only the candidate value of Rx beam sweeping factors needs to be maintained as a yellow highlight and waiting for the conclusion of RAN4 as below. The other part is generally fine for us.
	Agreement:
Introduce a new UE capability on lower Rx beam sweeping factor (<8) to reduce the PRS measurement latency for FR2 positioning frequency layers.
· Send an LS to RAN4 to confirm.


2.3.5 FG 27-10
	27. NR_pos_enh
	27-10
	Support of UL MAC CE based MG activation request
	1. Support of using UL MAC CE to request measurement gap.
	
	Yes
	
	Using UL MAC CE to indicate PRS measurement to the gNB is not supported.
	Per UE
	No
	No
	No
	
	Optional with capability signaling


	Agreement:
Support the following options (in the agreement made in RAN1#106-e) for a new mechanism of MG activation request for the purpose of positioning.

· Option 2: by UE ( UL MAC CE) [(5): Qualcomm, OPPO, Apple, IDC, Ericsson]
· Select only one of UCI and UL MAC CE in RAN1#106bis-e

· Option 1: by LMF (via an NRPPa message) [ (7): vivo, Huawei/HiSilicon, ZTE, LenMM, MTK, Intel, Ericsson]
· Note: This is transparent to the UE
Agreement:
Preconfiguration of MG(s) in RRC is supported from RAN1 perspective.

· Each MG in the preconfiguration is associated with an ID

· The information in the UL MAC CE for MG activation request by the UE can be one ID associated with the preconfiguration of the MG
· Send an LS to RAN2 and RAN3


For us, the location server may need to know the feature whether the UE supports UL MAC CE for evaluating MG activation requests is by LMF or UE.
In addition, the consequence column description can be modified as“Using UL MAC CE to request MG from UE to the gNB is not supported.” Since “indicate PRS measurement” is unclear here.

So, we propose

· The FG 27-10 can be modified with the blue highlight as the following table.
· Modify the consequence column description as“Using UL MAC CE to request MG from UE to the gNB is not supported.”
· Add a sub-FG(FG 27-10a) for location server to know if the feature is supported.
	27. NR_pos_enh
	27-10
	Support of UL MAC CE based MG activation request
	1. Support of using UL MAC CE to request measurement gap.
	
	Yes
	
	Using UL MAC CE to indicate PRS measurement to request MG from UE to the gNB is not supported.
	Per UE
	No
	No
	No
	
	Optional with capability signaling

	27. NR_pos_enh
	27-10a
	Support of UL MAC CE based MG activation request
	1. Support of using UL MAC CE to request measurement gap.
	
	No
	
	Using UL MAC CE to indicate PRS measurement to request MG from UE to the gNB is not supported.
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported
	Optional with capability signaling


2.3.6 FG 27-11
	27. NR_pos_enh
	27-11
	Support of DL MAC CE based MG activation
	1. Support of preconfiguration of MGs in RRC

2. Support of using DL MAC CE to activate the MG
	
	Yes
	
	Using DL MAC CE to activate the preconfigured MG is not supported
	Per UE
	No
	No
	No
	
	Optional with capability signaling.


For us, the location server may need to know the feature of whether the UE supports DL MAC CE for MG activation and pre-configuration of MG。
· For FG 27-11, add a sub-FG for location server to know if the feature is supported
	27. NR_pos_enh
	27-11
	Support of DL MAC CE based MG activation
	1. Support of preconfiguration of MGs in RRC

2. Support of using DL MAC CE to activate the MG
	
	Yes
	
	Using DL MAC CE to activate the preconfigured MG is not supported
	Per UE
	No
	No
	No
	
	Optional with capability signaling.

	27. NR_pos_enh
	27-11a
	Support of DL MAC CE based MG activation
	1. Support of preconfiguration of MGs in RRC

2. Support of using DL MAC CE to activate the MG
	
	No
	
	Using DL MAC CE to activate the preconfigured MG is not supported
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported
	Optional with capability signaling.


2.3.7 New FGs
· UE capability for priority handling of PRS when PRS measurement is outside MG
	Agreement
The following options are supported subject to UE capability for priority handling of PRS when PRS measurement is outside MG.

· Option 1: UE may indicates support of two priority states.

· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS

· State 2: PRS is lower priority than all PDCCH/PDSCH/CSI-RS

· Option 2: UE may indicate support of three priority states

· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS

· State 2: PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS

· Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.

· State 3: PRS is lower priority than all PDCCH/PDSCH/CSI-RS

· Option 3: UE may indicate support of single priority state

· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS

Note: SSB is a separate issue.


In RAN1#107e, the above agreement was achieved related priority states of PRS when PRS measurement is outside MG. Subject to UE capability, 3 options can be indicated for priority handing. Therefore, we propose
· Add a new FG for priority handling of PRS when PRS measurement is outside MG
	27. NR_pos_enh
	27-mm
	Support of priority handing of PRS when PRS measurement is outside MG
	Support of priority handing options of PRS: Option1, Option2 or Option3
· Option 1: UE may indicates support of two priority states.

· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS

· State 2: PRS is lower priority than all PDCCH/PDSCH/CSI-RS

· Option 2: UE may indicate support of three priority states

· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS

· State 2: PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS

· Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.

· State 3: PRS is lower priority than all PDCCH/PDSCH/CSI-RS

· Option 3: UE may indicate support of single priority state

· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
	27-3-2,
27-3-3
	FFS
	
	
	Per UE
	No
	No
	No
	
	Optional with capability signaling.


2.4. UE features for NLOS/multipath mitigating
2.4.1 FG 27-4-1
In the RAN1 #107e meeting, the capability of LOS/NLOS indicator has been captured as following.
	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


In the RAN1 #106 meeting, it has already been agreed that LoS/NLoS indicators reporting is supported for DL and DL+UL positioning measurements taken at UE. That is, whether the LoS/NLoS indicators is for RSTD (which is the measurement in DL positioning) and for UE Rx-Tx time difference (which is the measurement in DL+UL positioning), it should be both supported. However, it has also been agreed that for LoS/NLoS detection method(s), there is no additional measurement IEs or assistance data outside of LoS/NloS indicator reporting (i.e., Option 6 from prior agreement). That is to say, how UE determines LoS/NloS indicator completely depends on UE implementation, if a UE can do LoS/NLoS detection for DL positioning, it can also do LoS/NLoS detection for DL+UL positioning. Therefore, we think there is no need to have separate capability component for RSTD and UE Rx-Tx time difference measurements.
	Agreement:
· Support LoS/NLoS indicators which are reported to the LMF for DL and DL+UL positioning measurements taken at UE for UE-assisted positioning or UL and DL+UL measurements at the TRP for NG-RAN assisted positioning. 
· Reporting from UE is subject to UE capability

· Positioning assistance data from LMF is enhanced for UE-based positioning by including LoS/NLoS indicators.
· FFS: Other kinds of positioning assistance data enhancements

· For LoS/NLoS detection method(s), there is no additional measurement IEs or assistance data outside of LoS/NloS indicator reporting (i.e., Option 6 from prior agreement).
· Note 1: No RAN4 requirements are expected for the LoS/NLoS indicators in RAN1’s understanding

· Note 2: LoS/NLoS indicators can be complementary to outlier rejection algorithms.


For LoS/NLoS indicators, it has been agreed in last RAN1 #107 meeting that both soft values and hard values are supported for LoS/NLoS indicator reporting.

	Agreement
· Support the following two options of values for LoS/NLoS indicator reporting from UE/TRP: 

· Soft values: [0, 0.1, …, 0.9, 1] (in steps of 0.1) 

· Hard values: [0, 1] 

· The values correspond to the likelihood of LoS, with a value of 1 corresponding to LoS and a value of 0 corresponding to NLoS


When two kinds of LoS/NLoS indicator reporting are supported, we think it may lead to some ambiguousness. For example, UE1 is supportive of reporting LoS/NLoS indicator using binary values and UE2 is supportive of reporting LoS/NLoS indicators using discrete set, when UE1 and UE2 both report a LoS/NLoS indicator of 0. For UE1, it only means the link is detected as NLoS but the confidence is unknown; for UE2, it means the link is detected as NLoS and the confidence is very high. But the LMF cannot know the confidence information and assume the two indicators are the same as they are both 0 and may further use them in the same way, which is obviously unreasonable. This is exactly what we think needs to be addressed.
As the UE capability of LOS/NLOS Indicator has already been supported, in our opinion, both the following two options can solve the above problem.


Option1: Support the additional UE capability of which type of LoS/NLoS indicators the UE is supportive. When gNB or LMF receives different UE capability, it can identify the meaning of 0 and 1 according to the reported UE capability.


Option2: Support to differentiate the type of LOS/NLOS indicators by the LoS-NLos-Indicator IE, which can include hard value and soft value. Then LMF can have the knowledge of whether 0 and 1 corresponds to hard value or soft value.

We think both the two options can solve the ambiguousness. What we want to emphasize is if a UE supports LOS/NLOS indicator of soft value type, it will of course support the hard value 0 and 1. In other words, the UE should firstly identify whether a measurement is LoS or NLoS, then UE supportive of soft value type can further report the soft value to indicate the probability. Therefore, for Option1, only whether UE is supportive of soft value LOS/NLOS indicator is needed. And for Option2, we think the hard value type is a baseline which should be supported as a default value.
In a word, the ambiguousness of LOS/NLOS indicator reporting should be discussed and solved no matter which Option is chosen. If UE capability is used to solve this problem, the UE capability whether UE is supportive of soft value LOS/NLOS indicator should be supported.
· For UE’s capability to support reporting LoS/NLoS indicator (FG27-4-1), support the following
· No need to have separate capability component for RSTD and UE Rx-Tx time difference measurements 
· UE capability of whether UE is supportive of soft value LOS/NLOS indicator

2.4.2 FG 27-13/14
In last RAN1 #107 meeting, the following UE feature for NLOS/multipath mitigating was agreed .
	27. NR_pos_enh
	27-13
	Additional path reporting for UE-assisted DL-TDOA
	[1. Support of TOA reporting for more than 2 additional paths.]

2. Support of path RSRP reporting for additional paths if path RSRP reporting is supported.
	
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.

	27. NR_pos_enh
	27-14
	Additional path reporting for Multi-RTT
	1. Support of TOA reporting for more than 2 additional paths

2. Support of path RSRP reporting for additional paths if path RSRP reporting is supported.
	
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.


In the last RAN1 #106b and #107 meeting the following agreements for multipath mitigating was agreed.

	Agreement:
Support reporting the path RSRP for the first path and for additional paths as part of DL-TDOA, UL-TDOA, and multi-RTT reporting enhancements.
· FFS: Support introducing a request from the LMF to the UE/TRP when the path-RSRP for additional paths is desired to be reported.
· FFS: Support of path RSRP for additional paths as part of DL-AoD. 
Agreement
· For enhanced multipath reporting support N=8 for the value of maximum number of additional paths.

· Define a UE capability for the UE to report its supported value of maximum number of additional paths (no larger than 8) 


As the path RSRP reporting for the fisrt and additional paths was agreed for DL-TDOA and multi-RTT, we think the second bullet in 27-13 and 27-14 can be deleted and the corresponding path RSRP report can be added as new FGs . In addition, as the maximum number of additional paths is no larger than 8, the UE capability of additional path reporting should be also no larger than 8. Therefore, we suggest to modify 27-13 and 27-14 as the following.
· Suggest modifying 27-13 and 27-14 with the blue highlight as the following:
· Add additional FGs of path RSRP reporting for the first and additional paths for DL-TDOA and Multi-RTT
	27. NR_pos_enh
	27-13
	Additional path reporting for UE-assisted DL-TDOA
	[1. Support of TOA reporting for more than 2 up to 8 additional paths.]

2. Support of path RSRP reporting for additional paths if path RSRP reporting is supported.
	
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.

	27. NR_pos_enh
	27-14
	Additional path reporting for Multi-RTT
	1. Support of TOA reporting for more than 2 up to 8  additional paths

2. Support of path RSRP reporting for additional paths if path RSRP reporting is supported.
	
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.

	27. NR_pos_enh
	27-zz
	Path RSRP reporting for the first and additional path for UE assisted DL-TDOA
	1. Support of path RSRP reporting for the first path

2. Support of path RSRP reporting for the additional path.

	
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.

The prerequisite feature group of Component 2 is 27-13
	Optional with capability signaling.

	27. NR_pos_enh
	27-kk
	DL PRS RSRP of the first and additional path for Multi-RTT
	1. Support of path RSRP reporting for the first path

2. Support of path RSRP reporting for the additional path.

	
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.

The prerequisite feature group of Component 2 is 27-14
	Optional with capability signaling.


2.5. UE features for inactive positioning

2.5.1 FG 27-6
	27. NR_pos_enh
	27-6
	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
	
	
	
	
	
	
	
	
	
	


This feature is the basic feature for UE to process DL PRS in inactive state. However, it still needs to be updated with the following issues addressed.
· Issue 1: The description marked in yellow is incorrect, and it should be modified to ‘T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms’.
· Issue 2: Whether this feature should be reported to LMF or serving gNB?
· From our point of view, similar to connected state, we think this feature should also be reported to LMF.
· Issue 3: Whether FG13-1(common DL PRS processing capability) should be the prerequisite feature groups of the FG?

· Our answer is yes. It is noted that there is no bandwidth related capability in this FG, and we don’t think there will be different bandwidth capabilities for connected state and inactive state. Therefore, the complete common DL PRS processing capability should be the prerequisite feature group of FG27-6.
Therefore, we propose
· Support FG27-6 as basic prerequisite feature group of other DL related features in inactive state.
· Change FG27-6 with the blue highlight related to DL PRS processing capability in RRC inactive state as the following table.
	27. NR_pos_enh
	27-6
	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

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
	13-1
	No
	
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
	Optional with capability signaling


2.5.2 FG 27-17
	27. NR_pos_enh
	27-17
	Support of [PRS measurement in RRC_INACTIVE]
	Support of PRS measurement in RRC_INACTIVE

Note: UE supporting this feature may support at least one from DL RSTD, DL PRS-RSRP, or UE Rx – Tx time difference
	
	Yes
	
	
	Per UE
	No
	No
	No
	
	Optional with capability signaling.


For FG 27-17, it is better to change ‘PRS measurement’ to ‘PRS processing’, since in R16 for positioning in connected state, we generally considered ‘PRS processing’ as a separate capability, not ‘PRS measurement’. Therefore, we propose

· Change FG27-17 with the blue highlight as the following table.
	27. NR_pos_enh
	27-17
	Support of [PRS measurement processing in RRC_INACTIVE]
	Support of PRS measurement processing in RRC_INACTIVE

Note: UE supporting this feature may support at least one from DL RSTD, DL PRS-RSRP, or UE Rx – Tx time difference
	
	Yes
	
	
	Per UE
	No
	No
	No
	
	Optional with capability signaling.


2.5.3 FG 27-15
	27. NR_pos_enh
	27-15
	Support of positioning SRS transmission in RRC_INACTIVE state [for initial BWP]
	1. Max number of SRS Resource Sets for positioning supported by UE per BWP.

Values = {1, 2, 4, 8, 12, 16}.

2. Max number of periodic SRS Resources for positioning per BWP.

Values = {1,2,4,8,16,32,64}

3. Max number of periodic SRS Resources for positioning per BWP per slot.

Values = {1, 2, 3, 4, 5, 6, 8, 10, 12, 14}

4. FFS: Applicability for initial BWP

OLPC for SRS for positioning based on SSB from the last serving cell (the cell that releases UE from connection) is part of this FG.

Note: no dedicated capability signaling is intended for this component
	
	Yes
	
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling


In RAN1#107e, the following agreement was made regarding SRS transmission inside and outside initial UL BWP, which is very relevant to this FG.
	Agreement
· The following options are supported for SRS for positioning transmission by RRC_INACTIVE UEs:

· Option 1:

· Subject to UE capability (which is a prerequisite for option 2), a UE may be configured with an SRS for Positioning associated with the initial UL BWP and transmitted, during the RRC_INACTIVE state, inside the initial UL BWP with the same CP and SCS as configured for initial UL BWP.

· Option 2:

· Subject to UE capability, a UE may be configured with an SRS for Positioning where the following parameters are additionally configured for the transmission of the SRS for Positioning during the RRC_INACTIVE state: frequency location and bandwidth, SCS, CP length. 

· The UE shall not transmit the SRS for Positioning when it is expected to perform UL transmissions in the initial UL BWP in RRC_INACTIVE state.

· RAN1 assumes that 

· SRS for positioning for UEs in RRC_INACTIVE state is configured using the SRS-PosResourceSet IE

· Send LS to RAN2 to define signaling for SRS for positioning configuration for RRC_INACTIVE UEs


Therefore, for UE which supports of positioning SRS transmission in inactive state, the UE should at least support SRS transmission inside the initial UL BWP with the same CP and SCS as configured for initial UL BWP, that is, Option 1 above. Then, based on this prerequisite feature, the UE can additionally support SRS transmission with its own frequency location and bandwidth, SCS, CP length (outside the initial UL BWP), that is, Option 2 above. 
Regardless of whether SRS is transmitted inside the initial UL BWP or outside the initial UL BWP, we believe that there is no difference between other SRS capabilities. For example, for the first component ‘Max number of SRS Resource Sets for positioning supported by UE per BWP’ of FG27-15, the value should be the same regardless of SRS is transmitted inside the initial UL BWP or outside the initial UL BWP. Therefore, from our perspective, for FG 27-15, it is better to delete [for initial BWP] in the FG name.
In addition, we support adding 2 additional FGs corresponding to Option1 and Option2 above. The 2 additional FGs can be the prerequisite feature groups of other SRS capabilities in inactive state.
Based on the discussion above, we propose

· Add 2 additional FGs for SRS transmission for positioning inside and outside the initial UL BWP.
	27. NR_pos_enh
	27-nn
	Support of positioning SRS transmission in RRC_INACTIVE state for initial UL BWP
	Support of SRS for Positioning associated with the initial UL BWP and transmitted, during the RRC_INACTIVE state, inside the initial UL BWP with the same CP and SCS as configured for initial UL BWP
	
	Yes
	
	
	Per UE
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	27. NR_pos_enh
	27-nn1
	Support of positioning SRS transmission in RRC_INACTIVE state outside initial UL BWP
	Support of SRS for Positioning with additional parameters configured for the transmission of the SRS for Positioning during the RRC_INACTIVE state: frequency location and bandwidth, SCS, CP length
	27-nn
	Yes
	
	
	Per UE
	n/a
	n/a
	n/a
	
	Optional with capability signaling


· Modify FG 27-15 (Support of positioning SRS transmission in RRC_INACTIVE state [for initial BWP]) with the blue highlight as the following table.
	27. NR_pos_enh
	27-15
	Support of positioning SRS transmission SRS resources for positioning in RRC_INACTIVE state [for initial BWP]
	1. Max number of SRS Resource Sets for positioning supported by UE per BWP.

Values = {1, 2, 4, 8, 12, 16}.

2. Max number of periodic SRS Resources for positioning per BWP.

Values = {1,2,4,8,16,32,64}

3. Max number of periodic SRS Resources for positioning per BWP per slot.

Values = {1, 2, 3, 4, 5, 6, 8, 10, 12, 14}

4. FFS: Applicability for initial BWP

OLPC for SRS for positioning based on SSB from the last serving cell (the cell that releases UE from connection) is part of this FG.

Note: no dedicated capability signaling is intended for this component
	FFS
	Yes
	
	
	Per band FS
	n/a
	n/a
	n/a
	
	Optional with capability signaling


2.5.4 New FGs
· Semi-persistent SRS for positioning in inactive state

In RAN2#116e, the following agreement was achieved related to semi-persistent SRS for positioning in inactive state. 
Agreement(RAN2#116e):
Proposal 6: SRS for positioning in RRC_INACTIVE state can be configured through the following ways: 

-
RRCRelease with SuspendConfig (13/13)

-
SDT DL RRC message, i.e. Msg B / Msg 4 of RA-SDT (9/13)

-
WA: pre-configure positioning SRS in RRC_CONNECTED (9/13)

FFS detailed signalling for these approaches.

Proposal 8: Support SP SRSp for positioning in RRC_INACTIVE state. (12/13)

Proposal 9: SP Positioning SRS Activation/Deactivation MAC CE is reused for triggering SRSp transmission in RRC_INACTIVE. (12/12) 

Proposal 10: AP SRSp is not supported for positioning in RRC_INACTIVE state. (11/13)

Therefore, we propose
· Add additional FG for semi-persistent SRS for positioning in inactive state.
	27. NR_pos_enh
	27-yy
	Support of Semi-persistent SRS Resources for positioning in inactive state
	1. Max number of semi-persistent SRS Resources for positioning supported by UE per BWP.

Values = {1,2,4,8,16,32,64}

2. Max number of semi-persistent SRS Resources for positioning supported by UE per BWP per slot.

Values = {1,2,3,4,5,6,8,10,12,14}
	27-15 or 

27nn or 27nn1
	Yes
	N/A
	
	Per FS


	N/A
	N/A
	N/A
	
	Optional with capability signaling


2.5.5 FGs related to SRS for positioning which cannot be reused in inactive state

In this section, we list some FGs in R16 related to SRS for positioning that cannot be reused in inactive state
· Aperiodic SRS for positioning (FG13-8a)
· In RAN2#116e, it was agreed that ap SRSp is not supported for positioning in RRC_INACTIVE state, so that the FG for aperiodic SRS for positioning cannot be reused in inactive state.
· Simultaneous SRS transmission within a band across multiple CCs (FG13-15)
· In inactive state, uplink carrier aggregation cannot be supported. Therefore, FGs related to transmission of SRS for positioning across multiple CCs is also not supported.
· Simultaneous SRS transmission for a given BC (FG13-15a)
· Same reason as FG13-15.
· Simultaneous positioning SRS and MIMO SRS transmission within a band across multiple CCs (13-19)
· Same reason as FG13-15.
· Simultaneous positioning SRS and MIMO SRS transmission for a given BC (13-19a)
· Same reason as FG13-15.
2.5.6 FGs related to DL PRS which cannot be reused in inactive state

In this section, we list one FG in R16 related to DL PRS that cannot be reused in inactive state
· Support of parallel processing of LTE PRS and NR PRS
· In inactive state, only NR PRS can be measured by UE. Therefore, this FG is no longer available in inactive state.
2.6. UE features for on-demand PRS
On-demand DL-PRS is not supported for UEs in Rel-15, Rel-16 and earlier versions. In Rel-17, for those UEs support on-demand DL-PRS, they need report their capabilities to network, so that network can distinguish which UE is supportive of on-demand DL-PRS. And these UEs can be configured and take measurements with on-demand DL-PRS. 

For on-demand DL-PRS, the UE capability can include the following aspects.

· The new UE capability to support providing UE preferred parameters for UE-initiated on-demand PRS. 
· The new UE capability to suppport potential new LPP assistance data IE for on-demand DL-PRS configurations and potential new PRS parameters.
From our point of view, the 1st UE capability has already been captured in the preliminary RAN1 UE feature list as following.
	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


For the 1st UE capability, as RAN2 has reached an agreement as following, the UE initiated on-demand PRS is enabled by the UE request triggering a request from the LMF, LMF need this feature to know which UE is supportive of UE-initiated on-demand PRS and receive their requests. Therefore, we think all the brackets marked by yellow should be delete.
	RAN2 #113bis-e

· UE-initiated on-demand PRS request is enabled by enhancing LPP RequestAssistanceData.  FFS how much control the network has over the UE request.

· The UE-initiated mechanism is enabled by the UE request triggering a request from the LMF, and the actual PRS changes are requested by the LMF irrespective of whether the procedure is UE- or LMF-initiated.

· Put the stage 2 description for UE-initiated and LMF-initiated PRS request under the same framework.


For the 2nd  UE capability, it is up to RAN2 to determine whether to use existing LPP IE or new LPP IE to indicate on-demand PRS assistant data, so that we can wait for RAN2’s conclusion to update corresponding FGs.
Therefore, we propose
· Delete all the brackets in FG 27-5-1 for UE-initiated on-demand PRS.
3. Proposal Summary
In this contribution, we provide our comments for the positioning enhancement UE features. Following are the proposals:

· Regarding UE feature group of Rx TEG (27-1-1), support the following:

· Do not have separate values/FGs for DL TDOA and/or Multi-RTT positioning.
· The type of this feature is per band.
· The candidate values to {1,2,3,4,6,8,12,16,24,32}
· Regarding UE feature group of Tx TEG (27-1-2), support the following:

· Include value of 1 of UE-TxTEG.
· The type of the feature is per band.
· Delete ‘13-4’ as prerequisite feature groups.
· Regarding UE feature group of Tx TEG (27-1-2a), support the following:

· Delete the bracket in the feature group name, that is, do not have separate FGs for location server to know for Multi-RTT positioning and/or UL-TDOA.
· The type of the feature is per band.
· Regarding UE feature group of RxTx TEG (27-1-3), support the following:

· FG13-4 and 13-8 are the prerequisite feature groups of FG27-1-3 .
· The candidate values are {1, 2, 4, 6, 8, 12, 16, 24, 32, 64, 128, 256}.
· Add new FGs of periodical Tx TEG association information report for UL-TDOA.
	27. NR_pos_enh
	27-1-xx
	Support of periodically Tx TEG association information report for UL-TDOA
	Support of periodically Tx TEG association information report for UL-TDOA
	27-1-2
	Yes
	
	UE does not support periodically report Tx TEG association information for UL-TDOA
	Per UE
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	27. NR_pos_enh
	27-1-xxa
	Support of periodically Tx TEG association information report for UL-TDOA
	Support of periodically Tx TEG association information report for UL-TDOA
	27-1-2
	No
	
	UE does not support periodically report Tx TEG association information for UL-TDOA
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling


· Modify FG 27-2-1 with the blue highlight as the following.
· Modified the feature group name as“ DL PRS RSRP measurement report of the first path for DL-AoD”
· Delete 13-3 and 13-8 as prerequisite feature groups
· Suggest the capability type as per UE
· Include value of 1 of first path RSRP number
	27. NR_pos_enh
	27-2-1
	 DL PRS RSRP measurement report of the first path for DL-AoD
	1.) Support of [measuring and reporting the] PRS RSRP of the first path for DL-AoD positioning method
2.) The maximum number of first path PRS RSRP per TRP

	13-2 13-4, 13-5
	No
	
	PRS RSRP of the first path is not supported
	 Per UE
	n/a
	n/a
	n/a
	Component 2 candidate values: [1 2,4,8,16,24]
Need for location server to know if the feature is supported
	Optional with capability signaling


· Modify FG 27-2-2 with the blue highlight as the following.

· Delete the bracket for the prerequisite feature groups
· The candidate should be {16, 24}
· Suggest the capability type as per UE
	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, 13-2
	No
	
	UE report of more than 8 DL PRS-RSRP is not supported. 
	 Per UE 
	n/a
	FFS Yes
	n/a
	The candidate values are 16, 24
If K is not reported, default value is 8.
Need for location server to know if the feature is supported
	Optional with capability signaling


· Add the 27- 3-x1 for PRS measurement for the subset.
· Add the 27-3-x2 for boresight information providing.
	27. NR_pos_enh
	27-3-x1
	PRS measurement for the subset of the PRS for UE-assisted DL-AoD positioning
	Support of PRS measurement for the subset of the PRS for UE-assisted DL-AoD positioning.

	13-5, 13-2
	No
	
	FFS
	 Per UE 
	n/a
	FFS
	n/a
	Need for location server to know if the feature is supported
	Optional with capability signaling

	27. NR_pos_enh
	27-3-x2
	Boresight direction information of PRS resource for UE-assisted DL-AoD positioning
	Support of boresight direction information of PRS resource for UE-assisted DL-AoD positioning.


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


· To discuss whether to introduce a new UE capability for UE to request the expected angle and uncertainty window from UE to the LMF.
· Modify the 27-3-1 with the blue highlight related to M-sample measurements as the following table

· Delete 13-8 and add 13-2, 13-3 and 13-4 as prerequisite feature groups 

· Suggest the capability type as per UE
	27. NR_pos_enh
	27-u3-1
	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
	13-1, 13-2, 13-3, 13-4
	No
	
	
	Per UE
	n/a
	n/a
	n/a
	[The candidate values are {1, 2, 3, 4}]
Need for location server to know if the feature is supported.
	Optional with capability signaling


· The FG 27-3-2 can be modified with the blue highlight as the following table.
· Delete the ‘priority’ in the UE feature group naming

· Modify the note as following
· For capability 1A, the DL signalings/channels in a per UE fashion (i.e. both across NR & LTE) inside the PRS processing window are dropped if the DL PRS is determined to be higher priority.

· For capability 1B, only the DL signalings/channels from a certain band inside the PRS processing window are dropped if the DL PRS is determined to be higher priority.

· Type 2 refers to DL PRS being prioritized over other DL signals/channels only in DL PRS symbols within the PRS processing priority window. The DL signals/channels from certain DL CCs are affected.
	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 bands 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. The DL signals/channels from certain DL CCs are affected.

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


· The FG 27-3-3 can be modified with the blue highlight as the following table.
· Separate feature group for a UE to declare PRS processing capabilities of each of the Type-1A, Type-1B, Type-2” capabilities
	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
         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
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
	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


· The FG 27-10 can be modified with the blue highlight as the following table.
· Modify the consequence column description as“Using UL MAC CE to request MG from UE to the gNB is not supported.”
· Add a sub-FG(FG 27-10a) for location server to know if the feature is supported.
	27. NR_pos_enh
	27-10
	Support of UL MAC CE based MG activation request
	1. Support of using UL MAC CE to request measurement gap.
	
	Yes
	
	Using UL MAC CE to indicate PRS measurement to request MG from UE to the gNB is not supported.
	Per UE
	No
	No
	No
	
	Optional with capability signaling

	27. NR_pos_enh
	27-10a
	Support of UL MAC CE based MG activation request
	1. Support of using UL MAC CE to request measurement gap.
	
	No
	
	Using UL MAC CE to indicate PRS measurement to request MG from UE to the gNB is not supported.
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported
	Optional with capability signaling


· For FG 27-11, add a sub-FG for location server to know if the feature is supported
	27. NR_pos_enh
	27-11
	Support of DL MAC CE based MG activation
	1. Support of preconfiguration of MGs in RRC

2. Support of using DL MAC CE to activate the MG
	
	Yes
	
	Using DL MAC CE to activate the preconfigured MG is not supported
	Per UE
	No
	No
	No
	
	Optional with capability signaling.

	27. NR_pos_enh
	27-11a
	Support of DL MAC CE based MG activation
	1. Support of preconfiguration of MGs in RRC

2. Support of using DL MAC CE to activate the MG
	
	No
	
	Using DL MAC CE to activate the preconfigured MG is not supported
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported
	Optional with capability signaling.


· Add a new FG for priority handling of PRS when PRS measurement is outside MG
	27. NR_pos_enh
	27-mm
	Support of priority handing of PRS when PRS measurement is outside MG
	Support of priority handing options of PRS: Option1, Option2 or Option3

· Option 1: UE may indicates support of two priority states.

· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS

· State 2: PRS is lower priority than all PDCCH/PDSCH/CSI-RS

· Option 2: UE may indicate support of three priority states

· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS

· State 2: PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS

· Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.

· State 3: PRS is lower priority than all PDCCH/PDSCH/CSI-RS

· Option 3: UE may indicate support of single priority state

· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
	27-3-2,

27-3-3
	FFS
	
	
	Per UE
	No
	No
	No
	
	Optional with capability signaling.


· For UE’s capability to support reporting LoS/NLoS indicator (FG27-4-1), support the following
· No need to have separate capability component for RSTD and UE Rx-Tx time difference measurements 
· UE capability of whether UE is supportive of soft value LOS/NLOS indicator
· Suggest modifying 27-13 and 27-14 with the blue highlight as the following:
· Add additional FGs of path RSRP reporting for the first and additional paths for DL-TDOA and Multi-RTT
	27. NR_pos_enh
	27-13
	Additional path reporting for UE-assisted DL-TDOA
	[1. Support of TOA reporting for more than 2 up to 8 additional paths.]

2. Support of path RSRP reporting for additional paths if path RSRP reporting is supported.
	
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.

	27. NR_pos_enh
	27-14
	Additional path reporting for Multi-RTT
	1. Support of TOA reporting for more than 2 up to 8  additional paths

2. Support of path RSRP reporting for additional paths if path RSRP reporting is supported.
	
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.

	27. NR_pos_enh
	27-zz
	Path RSRP reporting for the first and additional path for UE assisted DL-TDOA
	1. Support of path RSRP reporting for the first path

2. Support of path RSRP reporting for the additional path.

	
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.

The prerequisite feature group of Component 2 is 27-13
	Optional with capability signaling.

	27. NR_pos_enh
	27-kk
	DL PRS RSRP of the first and additional path for Multi-RTT
	1. Support of path RSRP reporting for the first path

2. Support of path RSRP reporting for the additional path.

	
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.

The prerequisite feature group of Component 2 is 27-14
	Optional with capability signaling.


· Support FG27-6 as basic prerequisite feature group of other DL related features in inactive state.
· Change FG27-6 with the blue highlight related to DL PRS processing capability in RRC inactive state as the following table.
	27. NR_pos_enh
	27-6
	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

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
	13-1
	No
	
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported
	Optional with capability signaling


· Change FG27-17 with the blue highlight as the following table.
	27. NR_pos_enh
	27-17
	Support of [PRS measurement processing in RRC_INACTIVE]
	Support of PRS measurement processing in RRC_INACTIVE

Note: UE supporting this feature may support at least one from DL RSTD, DL PRS-RSRP, or UE Rx – Tx time difference
	
	Yes
	
	
	Per UE
	No
	No
	No
	
	Optional with capability signaling.


· Add 2 additional FGs for SRS transmission for positioning inside and outside the initial UL BWP.
	27. NR_pos_enh
	27-nn
	Support of positioning SRS transmission in RRC_INACTIVE state for initial UL BWP
	Support of SRS for Positioning associated with the initial UL BWP and transmitted, during the RRC_INACTIVE state, inside the initial UL BWP with the same CP and SCS as configured for initial UL BWP
	
	Yes
	
	
	Per UE
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	27. NR_pos_enh
	27-nn1
	Support of positioning SRS transmission in RRC_INACTIVE state outside initial UL BWP
	Support of SRS for Positioning with additional parameters configured for the transmission of the SRS for Positioning during the RRC_INACTIVE state: frequency location and bandwidth, SCS, CP length
	27-nn
	Yes
	
	
	Per UE
	n/a
	n/a
	n/a
	
	Optional with capability signaling


· Modify FG 27-15 (Support of positioning SRS transmission in RRC_INACTIVE state [for initial BWP]) with the blue highlight as the following table.
	27. NR_pos_enh
	27-15
	Support of positioning SRS transmission SRS resources for positioning in RRC_INACTIVE state [for initial BWP]
	1. Max number of SRS Resource Sets for positioning supported by UE per BWP.

Values = {1, 2, 4, 8, 12, 16}.

2. Max number of periodic SRS Resources for positioning per BWP.

Values = {1,2,4,8,16,32,64}

3. Max number of periodic SRS Resources for positioning per BWP per slot.

Values = {1, 2, 3, 4, 5, 6, 8, 10, 12, 14}

4. FFS: Applicability for initial BWP

OLPC for SRS for positioning based on SSB from the last serving cell (the cell that releases UE from connection) is part of this FG.

Note: no dedicated capability signaling is intended for this component
	FFS
	Yes
	
	
	Per band FS
	n/a
	n/a
	n/a
	
	Optional with capability signaling


· Add additional FG for semi-persistent SRS for positioning in inactive state.
	27. NR_pos_enh
	27-yy
	3. Support of Semi-persistent SRS Resources for positioning in inactive state
	4. Max number of semi-persistent SRS Resources for positioning supported by UE per BWP.

Values = {1,2,4,8,16,32,64}

5. Max number of semi-persistent SRS Resources for positioning supported by UE per BWP per slot.

Values = {1,2,3,4,5,6,8,10,12,14}
	27-15 or 

27nn or 27nn1
	Yes
	N/A
	
	Per FS


	N/A
	N/A
	N/A
	
	Optional with capability signaling


· Delete all the brackets in FG 27-5-1 for UE-initiated on-demand PRS.
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