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1. Introduction
This document presents the summary of email discussion/approval [107bis-e-R17-UE-features-ePos-01] during RAN1 #107bis-e. According to the Chairman’s Notes:
	[107bis-e-R17-UE-features-ePos-01] Email discussion UE features for NR positioning enhancements – Ralf (AT&T)
· 1st check point: January 20
· Final check point: January 25



The following was discussed and/or agreed during RAN1 #107bis-e within the scope of [107bis-e-R17-UE-features-ePos-01]. All proposals are based on the latest RAN1 UE features list for Rel-17 NR in [1].
1. Summary of Contributions Submitted to RAN1 #107bis-e
The following is the moderator’s summary of contributions submitted to RAN1 #107bis-e in this agenda item.

	 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




	Company
	Summary

	Huawei/HiSilicon [2]
		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

	27. NR_pos_enh
	27-1-1a
	Support of UE-RxTEGs for UE-assisted 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, 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
	n/a
	n/a
	n/a
	The candidate values are {1, 2, 3, 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 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


· DL-TDOA and Multi-RTT should have separate rows, to align with the current LPP structure (per positioning method).
· Reporting type should be per band, since it is not possible to have FS to LMF.
· The value range should remove those larger than 8 since it is reported per band.
· On the notes for “value = 1”, it should be kept (and thus the square bracket can be removed). The understanding is that even if UE reports value = 1 for a band, it does not imply there is single Rx TEG on a per UE basis, and sometimes the Rx TEG ID may be used to indicate whether the Rx TEG can be applied to multiple bands.

	ZTE [3]
		27. NR_pos_enh
	27-1-1
	Maximum number 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]

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]
	13-1 [,one or more of {13-3, 13-4}], 27-1-1b 
	No
	
	Mitigation of UE Rx timing delays is not supported UE-RxTEG reporting is not supported and no assumption can be made on the mitigation of UE Rx timing delays for the measurements
	FFS: Per UE or [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 an the same Rx-TEG-ID associated with both 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 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


Comments:
· [bookmark: OLE_LINK1]DL measurements from different bands may experience different timing error since the group delay mainly relies on hardware and different bands may correspond to different RF chains. Hence, this UE feature should be provided per band regardless of DL TDOA or RTT positioning solutions. That is, this FG should be shared for both DL TDOA and Multi-RTT positioning.
· This FG is only for UE assisted DL TDOA since it is not needed to report such UE capability to LMF for UE based positioning. 
· Different UE receiving antennas may correspond to different timing errors especially for UEs without well calibration. Considering UE may have up to 8 receiving antennas, it is reasonable to support the candidate values {1, 2, 4, 6, 8} for maximum number of UE-RxTEGs. Value=1 is to indicate that the timing error differences between all DL measurements are within a certain margin. 
· It is noted that the value range of UE reported RxTEG ID in the measurement results is different from the candidates of this FG. The former one is used for all frequency layers and the value range can be from 0 to 31, but the latter one is to indicate the maximum number of UE-RxTEGs per band, the value is up to 8. 
Proposal 1: For FG 27-1-1, 
· The report granularity is per band.
· The candidate values are {1, 2, 4, 6, 8}
· It is for both UE-assisted DL TDOA and Multi-RTT positioning 

	vivo [4]
	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}

	CATT [5]
	For this FG, we think separate rows for “Support of UE-RxTEG reporting for DL-TDOA” and “Support of UE-RxTEG reporting for M-RTT are not needed, and only one row for “Support of UE-RxTEGs for UE-assisted DL TDOA and/or Multi-RTT positioning” should be enough. The FG should be per band and about the candidate values of this FG, we think the values should include {1,2, 3,4,6,8,12,16,24,32}. For value=1, we think it is reasonable that 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.

Based on the above discussions, our proposal on FG27-1-1 as follows,
Proposal 1: Adopt the following modifications marked as red colour to FG 27-1-1 based on the agreement in RAN1#107-e:
	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 
	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

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




	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	· FG 27-1-1: Support of UE-RxTEGs [for UE-assisted DL TDOA and/or Multi-RTT positioning]
· Regarding the candidate values, the related agreement was made at the previous meeting [3]. Considering the discussion, we think value=3 is not needed. In addition, if type is per band or FS, values=12,16,24,32 may not be needed.
Agreement:
· Support the following parameters and values related to the accuracy enhancement for mitigating UE Rx/Tx and/or gNB Rx/Tx timing errors:
Parameter Description
Values in specifications (e.g., TS 37.355, TS 38.455)
Values that can be signaled as part of UE Capability
Comments
The maximum number of UE RxTEGs [for UE-assisted DL TDOA and/or Multi-RTT] 
[32]
 
[1, 2,4,6,8,12,16,24,32]
FFS: per UE/band /FL/FR
The parameter is used for supporting DL-TDOA and/or Multi-RTT
The maximum number of UE TxTEGs [for UL-TDOA and/or Multi-RTT] 
[8]
[1, 2,4,6,8]
FFS: per UE/band /FL/FR
The parameter is used for supporting UL-TDOA and/or Multi-RTT
The maximum number of UE-RxTx TEGs 
[256]
 
[1, 2,4,6,8,12,16,24,32,64, 128, 256]
FFS: per UE/band /FL/FR
The parameter is used for supporting Multi-RTT

· Note: Above proposal does not constrain in any way how features and feature sets are defined. The values in the table above may or may not be signalled to be different for different features or feature sets.


· We prefer that type is per band, however, we are also open to discuss type is per FS.

	CAICT [8]
	

	Qualcomm Incorporated [9]
	This feature needs to be split into 2, one for DL-TDOA and one for M-RTT due to the following reasons:
· Already the M-RTT UE feature groups are separated from the  DL-TDOA
· A UE may support RxTEG reporting in DL-TDOA, but for M-RTT it may support RxTxTEG reporting and not RxTEG reporting.
· The reporting IE for TDOA are different than the reporting IE for M-RTT.

Proposal 1: Support two separate rows for “Support of UE-RxTEG reporting for DL-TDOA”, and “Support of UE-RxTEG reporting for M-RTT” (27-1-1b)
· Per band reporting

Proposal 2: 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.

	 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

	 27. NR_pos_enh
	27-1-1b
	Support of UE-RxTEGs for Multi-RTT positioning

	The maximum number of UE-RxTEG, which is supported and reported by UE for Multi-RTT positioning
	13-1, 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
	n/a
	n/a
	n/a
	The candidate values are {1, 2, 3, 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 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




	OPPO [10]
	In Rel-17, in order to mitigate the Tx and Rx timing errors, a new concept of TEG (timing error group) is introduced. Based on TEGs, several enhanced solutions are introduced for DL TDOA, UL TDOA and multi-RTT positioning methods. In Rel-17, three types of TEGs are introduced, i.e., Rx TEG, Tx TEG and RxTx TEG. Thus, we should define the UE capability signaling to support UE to report it corresponding capabilities. 
During the last meetings, one open issue is the reporting granularity of TEG-related UE capability. For typical UE implementation, the hardware may be shared by some bands. For example, if UE is working on Band A, it can use 4 Rx antennas. If UE is working on Band A and Band B, then UE may retune 2 antennas to Band B and use 2 antennas for each band. In some sense, it is similar to the UE capability of MIMO layers which is FSPC. Thus, we propose the TEG-related UE capability should be reported per band per band combination (FS). 
Based on the above discussion, we have the following proposals:
Proposal 1: UE feature groups 27-1-1, 27-1-2, 27-1-2a, 27-1-3, 27-1-4, 27-1-4a should be reported as per band per band combination (e.g., per FS) 
· Applicable for both UE-assisted DL-TDOA and Multi-RTT positioning
· Support additional candidate value: 1
· For the case of value = 1, keep the whole yellow part

	xiaomi [11]
	

	Intel Corporation [12]
	Considering that UE RxTEGs are associated with UE measurements (DL PRS-RSTD and UE Rx-Tx time difference measurements), we prefer to have separate UE RxTEG FGs for DL TDOA and Multi-RTT UE-assisted positioning.


Split FG 27-1-1 into two FGs:
27-1-1a Support of UE-RxTEGs for UE-assisted DL TDOA
27-1-1b Support of UE-RxTEGs for UE-assisted Multi-RTT positioning



	China Telecom [13]
	Regarding the remaining issue related to feature group 27-1-1 that whether to have separate rows for “Support of UE-RxTEG reporting for DL-TDOA”, and “Support of UE-RxTEG reporting for M-RTT”, note that Rx TEG is irrelevant to the positioning method since Rx timing error refers to the time delay between the RF antenna and the baseband, so there is no need for separate rows.
Proposal 1: For the FG 27-1-1, we don’t suggest to separate the feature to different rows for different positioning methods.
The FG 27-1-1 can be modified as follows..

	 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





	MediaTek Inc. [14]
	

	LG Electronics [15]
	· Regarding the candidates values: According to previous agreement [2] (e.g. the maximum value of UE Rx TEGs per PFLs is 8 and N=[2, 3, 4, 6, 8]) and the ‘note’ for RX TEG IDs (from 0 to 31), the candidate values could be {1,2, 3, 4, 6, 8} excluding the values that over 8. 
· Regarding making a separate row for between DL-TDOA and Multi-RTT: Prefer not to separate rows.


	Nokia/Nokia Shanghai Bell [16]
	· Rx TEG is not depending on the positioning technique (DL-TDOA, Multi-RTT), hence no need for separate row.
· Per band


	Ericsson [17]
	Ericsson Comment 1:  The maximum number of UE Rx TEGs should be common to both DL TDOA and/or Multi-RTT positioning.  For instance, a UE Rx TEG could correspond to a UE panel, and it does not make much sense in practice to have separate UE panels for DL TDOA related measurements and Multi-RTT related measurements.  Hence, the brackets in ‘[for UE-assisted DL TDOA and/or Multi-RTT positioning]’ should be removed in the feature group column.  The related FFS ‘FFS: Separate row for “Support of UE-RxTEG reporting for DL-TDOA”, and “Support of UE-RxTEG reporting for M-RTT’ should also be removed.

Ericsson Comment 2:  It is agreed in Rel-17 that UE Rx TEG reporting is only relevant if the UE has multiple Rx TEGs.  Hence, when the UE reports the capability for ‘(27-1-1)’, there is no need to include the value of 1 for the maximum number of UE Rx TEGs.  Hence, we suggest to remove [1] from candidates values.  For the same reason, we suggest to remove ‘[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.]’ from the Note column.
Ericsson Comment 3:  In FR2, some UEs may support 3 UE antenna panels.  Hence, it is important to support 3 Rx TEGs supported in the candidate values.  Hence, we support value ‘3’ to be included in the list of candidate values.
Ericsson Comment 4:  For reporting type we think ‘per band’ reporting is sufficient, and we support ‘per band’ reporting.

Our suggested changes are shown below:

	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








	 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




	Company
	Summary

	Huawei/HiSilicon [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


· FG13-4 should be removed from the prerequisite FG.
· The reporting type is preferably “per FS” since the Tx chains on a band is subject to current CA band combination, but can be “per band” irrespective of the CA band combination.
· For the value numbers, 1 should be kept.
· Need for location server to know if the feature is supported.
· No need to keep the Notes for Multi-RTT since this FGs only deals with UL-TDOA only.

	ZTE [3]
		27. NR_pos_enh
	27-1-2
	Maximum number Support 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
	FFS Yes
	
	Mitigation of UE Tx timing delays is not supported
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  UE or per band or per FS
	n/a
	n/a
	n/a
	[The candidate values are {[1,] 2, 4, 6, 8, 16, 32}]

[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


Comments:
· The report granularity should be per band regardless of UL TDOA and Mutli-RTT positioning as the same as FG 27-1-1 and FG 27-1-3 in which ‘per band’ has been agreed. Even though UE usually only has at most 4 transmitting antennas for UL transmission, the candidate values of maximum number of UE-TxTEGs should be {1, 2, 4, 6, 8} as the same as UE-RxTEGs. That’s because UE may select up to 4 Tx from maximum 8 Rx dynamically in a TDD band. Moreover, 8 UE-TxTEGs have better forward compatibility with Rel-18 for which support of 8 Tx has been approved in WID. 
· Originally, we think one FG is enough for both UL TDOA and Multi-RTT. Once UE reports this capability for UE-TxTEGs, support of this feature for UL TDOA and Multi-RTT will rely on whether UE supports Rel-16 UL TDOA and Multi-RTT respectively. Hence, there is no need to report this FG twice. However, for UL TDOA, it has been agreed the association between UE-TxTEGs and SRS resources is only reported to gNB, then this FG 27-1-2 should also be reported to gNB only rather than LMF. Otherwise, there is no difference between FG 27-1-2 and 27-1-2a. 
· The prerequisite of this FG should be only 13-8 for support of positioning SRS as 13-4 is for Multi-RTT.  Hence, all yellow parts in the second last column should be removed.
Proposal 2: For FG 27-1-2
· The report granularity is per band.
· The candidate values are {1, 2, 4, 6, 8}
· The prerequisite is FG 13-4 should be removed
· Remove all yellow parts in the second last column

	vivo [4]
	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.

	CATT [5]
	For the FG 27-1-2, we think this FG should be per band and about the candidate values of this FG, we think the values should include {1,2,4,6,8}. For value=1, we think it is reasonable that 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. We prefer to keep the note of “Need for location server to know if the feature is supported”. About the two notes below the note of “Need for location server to know if the feature is supported”, we prefer to keep the first one, and remove the note related to Multi-RRT.
	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
	per band 
	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 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.

	Optional with capability signaling




	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	· FG 27-1-2: Support of UE-TxTEGs for UL TDOA
· The candidate value=1 should be kept (i.e. remove the bracket).

	CAICT [8]
	

	Qualcomm Incorporated [9]
		 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




	OPPO [10]
	In Rel-17, in order to mitigate the Tx and Rx timing errors, a new concept of TEG (timing error group) is introduced. Based on TEGs, several enhanced solutions are introduced for DL TDOA, UL TDOA and multi-RTT positioning methods. In Rel-17, three types of TEGs are introduced, i.e., Rx TEG, Tx TEG and RxTx TEG. Thus, we should define the UE capability signaling to support UE to report it corresponding capabilities. 
During the last meetings, one open issue is the reporting granularity of TEG-related UE capability. For typical UE implementation, the hardware may be shared by some bands. For example, if UE is working on Band A, it can use 4 Rx antennas. If UE is working on Band A and Band B, then UE may retune 2 antennas to Band B and use 2 antennas for each band. In some sense, it is similar to the UE capability of MIMO layers which is FSPC. Thus, we propose the TEG-related UE capability should be reported per band per band combination (FS). 
Based on the above discussion, we have the following proposals:
Proposal 1: UE feature groups 27-1-1, 27-1-2, 27-1-2a, 27-1-3, 27-1-4, 27-1-4a should be reported as per band per band combination (e.g., per FS) 
· LMF needs to know if the feature is supported
· Support additional candidate value: 1
· Add a sentence similar to 27-1-2a as below
· 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 the same Tx-TEG-ID associated with both resources, otherwise, no assumption can be made about the timing error differences between these resources.

	xiaomi [11]
	

	Intel Corporation [12]
	Considering that different methods were agreed for UE TxTEGs reporting to gNB (RRC) and LMF (LPP) for UL TDOA and Multi-RTT respectively, we prefer to have separate UE TxTEG FGs for UL TDOA and Multi-RTT UE-assisted positioning.


Rename FG 27-1-2 to:
27-1-2a Support of UE-TxTEGs reporting in RRC for UL TDOA


	China Telecom [13]
	Regarding the type of UE feature of Tx TEG, considering the difference of hardware implementation of RF chain is corresponding to different frequence band, whether the UE supports the reporting of this feature is a per-band capability, so we think is reasonable to support the reporting granularity being “per band”.
Therefore, we propose
Proposal 1: 
For the FG 27-1-2,  we prefer the FG to be per band.


	MediaTek Inc. [14]
	

	LG Electronics [15]
	· Regarding the type: Similar to the UE feature of ‘Rx TEG’ such as 27-1-1, we think the type of Tx TEG seems to be ‘per band’.
· Regarding the candidate values: We think some clarification is needed. The maximum number 8 was derived by consideration per UE not a band. There is a similar issue that can be founded in 27-1-1 and the maximum number of RX TEG IDs is made under the assumption that the UE has 8 Rx antennas and 4 PFLs. Likewise, if the feature is supported by per band, we think that the related candidate values also need to be considered such as {1, 2} and following additional ‘note’ that is similar to ‘note’ in 27-1-1 needs to be added. 
· Note: The “per band” reporting on this capability does not imply, that the TxTEG IDs in the measurement report are grouped per band; In the measurement report, the TxTEG ID can span from 0, up to 7.
· Regarding the Need for location server to know: Since UE directly provides association information about Tx TEGs to gNB when only UL-TDOA is applied (based on following agreement in the previous meeting [2]), we think there is no reason to let location server know whether it is supported or not. 
· Regarding the second ‘note’: Considering the fact that the feature group is designed for the UL-TDOA only, hence the needs for the ‘note’ regarding multi-RTT seems not appropriate.  
	Agreement (in 107-e)
Confirm and modify the working assumption with the following modifications:
· For mitigating UE Tx timing errors for UL TDOA, subject to UE’s capability, support the serving gNB to request a UE to provide the association information of UL SRS resources for positioning with Tx TEGs to the serving gNB if the UE supports multiple UE Tx TEGs for UL TDOA.
· The serving gNB should forward the association information provided by the UE to the LMF.
· UE should report its capability of supporting multiple UE Tx TEGs for UL TDOA to serving gNB.
· For mitigating UE Tx timing errors for Multi-RTT, subject to UE’s capability, support the LMF to request a UE to provide the association information of UL SRS resources for positioning with Tx TEGs directly to the LMF if the UE supports multiple Tx TEGs for Multi-RTT.
· UE should report its capability of supporting multiple UE Tx TEGs for Multi-RTT directly to the LMF.
· Note: For mitigating UE Tx timing errors when both UL-TDOA and Multi-RTT, or UL-TDOA and DL-TDOA are used, the UE should provide the association information of UL SRS resources for positioning with Tx TEGs, subject to UE capability (in the bullets above):  
· to the serving gNB if a request to provide the association information is received from the gNB 
· to the LMF if a request to provide the association information is received from the LMF. 





	Nokia/Nokia Shanghai Bell [16]
	o	Per band

	Ericsson [17]
	Ericsson Comment 1: In Rel-17, UE Tx TEG association with UL SRS is only relevant if the UE has multiple Tx TEGs.  Hence, when the UE reports the capability for ‘(27-1-2)’, there is no need to include the value of 1 for the maximum number of UE Tx TEGs.  Hence, we suggest to remove the value ‘1’ from the candidate values.
Ericsson Comment 2:  Since UE Tx TEG to SRS association is reported to the gNB for UL TDOA, it is sufficient that the UE reports this capability to the serving gNB.  Hence, there is no need for the location server to know if this feature is supported.  Hence, we suggest to remove ‘[Need for location server to know if the feature is supported]’ from the note column.  For the same reason, the note ‘[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]’ can be removed from the note column as well.
Ericsson Comment 3:  For reporting type we think ‘per band’ reporting is sufficient, and we support ‘per band’ reporting.

Our suggested changes are in the following table:
	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








	 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




	Company
	Summary

	Huawei/HiSilicon [2]
		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


· UL-TDOA should be removed from the FG name.
· The reporting type should be per band, since LPP does not support FS reporting.
· For the value numbers, 1 should be kept.

	ZTE [3]
		 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 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


Comments:
· Since FG 27-1-2 is dedicated for UL TDOA, this FG should be only for Multi-RTT. 
· For UE supporting this FG, it should support UE to provide the association information of UL SRS resources for positioning with Tx TEGs directly to LMF for Multi-RTT, no extra UE capability is needed. Otherwise, this feature doesn’t work if LMF has no information on the association between UL SRS resources and UE-TxTEGs. 
Proposal 3: For FG 27-1-2a
· It is only for Multi-RTT
· The report granularity is per band.
· The candidate values are {1, 2, 4, 6, 8}
· For UE supporting this FG, it should support UE to provide the association information of UL SRS resources for positioning with Tx TEGs directly to LMF for Multi-RTT. 

	vivo [4]
	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.

	CATT [5]
	For the FG 27-1-2a, we think this FG should be per band and about the candidate values of this FG, we think the values should include {1,2,4,6,8}. For value=1, we think it is reasonable that 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. About the two notes below the note of “Need for location server to know if the feature is supported”, we prefer to keep the second one, and remove the note related to UL-TDOA.
	 27. NR_pos_enh
	27-1-2a
	Support of UE-TxTEGs for Multi-RTT 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
	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 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 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





	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	· FG 27-1-2a: Support of UE-TxTEGs for Multi-RTT [and/or UL TDOA] positioning
· Regarding feature group, “[and/or UL TDOA]” can be removed.
· The candidate value=1 should be kept (i.e. remove the bracket).

	CAICT [8]
	

	Qualcomm Incorporated [9]
		 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




	OPPO [10]
	In Rel-17, in order to mitigate the Tx and Rx timing errors, a new concept of TEG (timing error group) is introduced. Based on TEGs, several enhanced solutions are introduced for DL TDOA, UL TDOA and multi-RTT positioning methods. In Rel-17, three types of TEGs are introduced, i.e., Rx TEG, Tx TEG and RxTx TEG. Thus, we should define the UE capability signaling to support UE to report it corresponding capabilities. 
During the last meetings, one open issue is the reporting granularity of TEG-related UE capability. For typical UE implementation, the hardware may be shared by some bands. For example, if UE is working on Band A, it can use 4 Rx antennas. If UE is working on Band A and Band B, then UE may retune 2 antennas to Band B and use 2 antennas for each band. In some sense, it is similar to the UE capability of MIMO layers which is FSPC. Thus, we propose the TEG-related UE capability should be reported per band per band combination (FS). 
Based on the above discussion, we have the following proposals:
Proposal 1: UE feature groups 27-1-1, 27-1-2, 27-1-2a, 27-1-3, 27-1-4, 27-1-4a should be reported as per band per band combination (e.g., per FS) 
· Support the candidate value of 1
· For the case of value = 1, keep the whole part

	xiaomi [11]
	

	Intel Corporation [12]
	Considering that different methods were agreed for UE TxTEGs reporting to gNB (RRC) and LMF (LPP) for UL TDOA and Multi-RTT respectively, we prefer to have separate UE TxTEG FGs for UL TDOA and Multi-RTT UE-assisted positioning.


Rename FG 27-1-2a to:
 27-1-1b Support of UE TxTEGs reporting in LPP for Multi-RTT positioning


	China Telecom [13]
	

	MediaTek Inc. [14]
	

	LG Electronics [15]
	· Regarding the feature group of ‘[and/or UL TDOA]’: This FG is related with second and third main-bullets in the above agreement in 27-1-2. We think that the representation of ‘and/or UL TDOA’ will not exactly reflect the both cases because ‘or UL TDOA’ represents the case of UL TDOA only. Hence, the alternative representation (e.g. ‘or both Multi-RTT and UL-TDOA’) seems appropriate. 
· Regarding the type and candidate values: Similar view with 27-1-2. In addition, the value of ‘1’ also needs to be included for providing whether the measurement results are within the specific error margin. 
· Regarding the first note: we think the first note would be associated with the ‘Note’ in the above agreement in 27-1-1. To represent more precisely, the term of ‘for UL-TDOA’ needs to be modified like as ‘UL-TDOA and Multi-RTT, or UL-TDOA and DL-TDOA’


	Nokia/Nokia Shanghai Bell [16]
	· Per band
· Remove brackets and yellow highlight from ”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.”


	Ericsson [17]
	Ericsson Comment 1: In Rel-17, UE Tx TEG association with UL SRS is only relevant if the UE has multiple Tx TEGs.  Hence, when the UE reports the capability for ‘(27-1-2a)’, there is no need to include the value of 1 for the maximum number of UE Tx TEGs.  Hence, we suggest to remove the value ‘1’ from the candidate values.  In addition, the text ‘[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.]’ in the Note column should be removed.
Ericsson Comment 2:  Since UE Tx TEG to SRS association is reported to the LMF for Multi-RTT, it is sufficient that the UE reports this capability to the LMF.  Hence, there may be no need for the UE to report this capability to the serving gNB. For this reason, ‘[and/or UL TDOA]’ can be removed from the feature name column.  In addition, ‘[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]’ can be removed from the Note column.

Ericsson Comment 3:  For reporting type we think ‘per band’ reporting is sufficient, and we support ‘per band’ reporting.

Our suggested changes are in the following table:
	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 

[bookmark: _Hlk92801248][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








	 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




	Company
	Summary

	Huawei/HiSilicon [2]
		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


· For the value numbers, 1 should be kept.
· The note for value 1 should also be kept.
· 255 on the RxTxTEG ID range should be kept.

	ZTE [3]
		27-1-3
	Maximum number Support 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 andor 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, 36, 48, [, 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]

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


	Optional with capability signaling


Comments:
· The prerequisite should include both 13-4 for support of Multi-RTT and 13-8 for support of positioning SRS
· The candidate values should be {1, 2, 4, 8, 12, 16, 24, 32, 36, 48, 64}. That’s because the candidate values of both UE-TxTEGs and UE-RxREGs are {1, 2, 4, 6, 8}, all the combinations of TxTEGs times RxTEGs should be included for UE RxTxTEGs.
Proposal 4: For FG 27-1-3
· The prerequisite should include both 13-4 and 13-8 
· The candidate values should be {1, 2, 4, 8, 12, 16, 24, 32, 36, 48, 64}. 

	vivo [4]
	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}.

	CATT [5]
	For the FG 27-1-3, we think the candidate values of this FG should include {1, 2, 4, 6, 8, 12, 16, 24, 32, 64, 128, 256}. For value=1, we think it is reasonable that 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. For the last note, we support the RxTxTEG ID can span from 0, up to 255, in the measurement report.

Based on the above discussions, our proposal on FG27-1-3 as follows,
Proposal 2: Adopt the following modifications marked as red colour to FG 27-1-3 based on the agreement in RAN1#107-e:
	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




	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	· FG 27-1-3: Support of UE-RxTxTEGs for Multi-RTT
· Regarding the candidate values, the related agreement was made at the previous meeting [3]. Considering the discussion, we think value=1 is needed. In addition, values=128,256 should be removed.
Agreement:
· Support the following parameters and values related to the accuracy enhancement for mitigating UE Rx/Tx and/or gNB Rx/Tx timing errors:
Parameter Description
Values in specifications (e.g., TS 37.355, TS 38.455)
Values that can be signaled as part of UE Capability
Comments
The maximum number of UE RxTEGs [for UE-assisted DL TDOA and/or Multi-RTT] 
[32]
 
[1, 2,4,6,8,12,16,24,32]
FFS: per UE/band /FL/FR
The parameter is used for supporting DL-TDOA and/or Multi-RTT
The maximum number of UE TxTEGs [for UL-TDOA and/or Multi-RTT] 
[8]
[1, 2,4,6,8]
FFS: per UE/band /FL/FR
The parameter is used for supporting UL-TDOA and/or Multi-RTT
The maximum number of UE-RxTx TEGs 
[256]
 
[1, 2,4,6,8,12,16,24,32,64, 128, 256]
FFS: per UE/band /FL/FR
The parameter is used for supporting Multi-RTT

· Note: Above proposal does not constrain in any way how features and feature sets are defined. The values in the table above may or may not be signalled to be different for different features or feature sets.



	CAICT [8]
	

	Qualcomm Incorporated [9]
		 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




	OPPO [10]
	In Rel-17, in order to mitigate the Tx and Rx timing errors, a new concept of TEG (timing error group) is introduced. Based on TEGs, several enhanced solutions are introduced for DL TDOA, UL TDOA and multi-RTT positioning methods. In Rel-17, three types of TEGs are introduced, i.e., Rx TEG, Tx TEG and RxTx TEG. Thus, we should define the UE capability signaling to support UE to report it corresponding capabilities. 
During the last meetings, one open issue is the reporting granularity of TEG-related UE capability. For typical UE implementation, the hardware may be shared by some bands. For example, if UE is working on Band A, it can use 4 Rx antennas. If UE is working on Band A and Band B, then UE may retune 2 antennas to Band B and use 2 antennas for each band. In some sense, it is similar to the UE capability of MIMO layers which is FSPC. Thus, we propose the TEG-related UE capability should be reported per band per band combination (FS). 
Based on the above discussion, we have the following proposals:
Proposal 1: UE feature groups 27-1-1, 27-1-2, 27-1-2a, 27-1-3, 27-1-4, 27-1-4a should be reported as per band per band combination (e.g., per FS) 
· Support additional candidate value: 1
· For the case of value = 1, keep the whole yellow part

	xiaomi [11]
	

	Intel Corporation [12]
	

	China Telecom [13]
	

	MediaTek Inc. [14]
	

	LG Electronics [15]
	· Regarding the candidate values: Similar view with 27-1-1. Since the FG is supported per band, we think the candidate value needs to be dependant it. Considering the maximum number of both Rx TEG (e.g. 8) and Tx TEG (e.g.2) per band, we think ‘16’ seems appropriate and the candidate values could be composed of {1, 2, 3, 4, 6, 8, 12, 16} considering the combination between candidate values about both Rx TEG ({1, 2, 3, 4, 6, 8}) and Tx TEG ({1, 2}). 
· Regarding the note: the value of ‘63’ seems appropriate considering 4 PFLs.   

	Nokia/Nokia Shanghai Bell [16]
	· Remove brackets and yellow highlight from ”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”


	Ericsson [17]
	




	27. NR_pos_enh
	27-1-4
	Support 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
	27-1-1
	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 {2, 3, 4, 6, 8}

Need for location server to know if the feature is supported

	Optional with capability signaling




	Company
	Summary

	Huawei/HiSilicon [2]
	

	ZTE [3]
	

	vivo [4]
	

	CATT [5]
	

	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	

	CAICT [8]
	

	Qualcomm Incorporated [9]
	

	OPPO [10]
	In Rel-17, in order to mitigate the Tx and Rx timing errors, a new concept of TEG (timing error group) is introduced. Based on TEGs, several enhanced solutions are introduced for DL TDOA, UL TDOA and multi-RTT positioning methods. In Rel-17, three types of TEGs are introduced, i.e., Rx TEG, Tx TEG and RxTx TEG. Thus, we should define the UE capability signaling to support UE to report it corresponding capabilities. 
During the last meetings, one open issue is the reporting granularity of TEG-related UE capability. For typical UE implementation, the hardware may be shared by some bands. For example, if UE is working on Band A, it can use 4 Rx antennas. If UE is working on Band A and Band B, then UE may retune 2 antennas to Band B and use 2 antennas for each band. In some sense, it is similar to the UE capability of MIMO layers which is FSPC. Thus, we propose the TEG-related UE capability should be reported per band per band combination (FS). 
Based on the above discussion, we have the following proposals:
Proposal 1: UE feature groups 27-1-1, 27-1-2, 27-1-2a, 27-1-3, 27-1-4, 27-1-4a should be reported as per band per band combination (e.g., per FS) 

	xiaomi [11]
	

	Intel Corporation [12]
	

	China Telecom [13]
	

	MediaTek Inc. [14]
	

	LG Electronics [15]
	· General comment: We think 27-1-4 is enough considering the previous agreement as shown in below [2]. RAN1 didn’t discuss about simultaneous reception at UE side even though the intention is clear. In addition, there is also no requirement on the UE side. So, we think the FG seems unnecessary.  
	Agreement (in 105-e)
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], 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





	Nokia/Nokia Shanghai Bell [16]
	

	Ericsson [17]
	




	27. NR_pos_enh
	27-1-4a
	Support of  UE Rx TEGs for measuring the same DL PRS resource simultaneously
	The maximum number of  UE Rx TEGs for measuring the same DL PRS resource simultaneously
	
	No
	
	
	Per band
	n/a
	n/a
	n/a
	[The candidate values are {1,2, 4, 8}]
	Optional with capability signaling




	Company
	Summary

	Huawei/HiSilicon [2]
		27. NR_pos_enh
	27-1-4a
	Support of  UE Rx TEGs for measuring the same DL PRS resource simultaneously
	The maximum number of  UE Rx TEGs for measuring the same DL PRS resource simultaneously
	27-1-4.
	No
	
	
	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


· It should be fine to keep the FG, the prerequisite FG should be FG 27-1-4.

	ZTE [3]
		27. NR_pos_enh
	27-1-4a
	Support of  UE Rx TEGs for measuring the same DL PRS resource simultaneously
	The maximum number of  UE Rx TEGs for measuring the same DL PRS resource simultaneously
	27-1-4
	No
	
	Up to 1 RxTEG is used to simultaneously measure the same DL PRS resource of a TRP
	Per band
	n/a
	n/a
	n/a
	[The candidate values are {1,2, 4, 6, 8}]
	Optional with capability signaling


Comments:
· We support FG 27-1-4a. That’s because, for UE supports N1 RX TEGs for measuring the same DL PRS resource doesn’t mean UE can support N1 RX TEGs for measuring the same DL PRS resource simultaneously, the latter one depends on the maximum number of UE receive panels or the support maximum number of UE receive beams at a same time. The candidate values can be 1 or 2 or 4 in our view. With such UE capability, LMF can recommend gNB the appropriate PRS parameters including resource or resource set repetition factor, PRS periodicity etc.. For example, if UE reports N1 = 8 for measuring the same DL PRS resource and N2= 2 for measuring the same DL PRS resource simultaneously, then it is sufficient to configure 4 PRS resource repetitions to let UE report all 8 RX TEGs for the same resource as UE can process one resource instance with two RX TEGs simultaneously. However, if UE reports N1 = 8 and N2= 1, then it may need to configure 8 PRS resource repetitions to let UE report all 8 RX TEGs for the same resource.
· If the UE doesn’t reports FG 27-1-4a, that means UE only supports one Rx TEG for measuring the same DL PRS resource simultaneously. So candidate value 1 is not needed.
Proposal 5: Support FG 27-1-4a 
· The candidate values should be {2, 4, 6, 8}

	vivo [4]
	

	CATT [5]
	For the FG 27-1-4a, we think the candidate values of this FG should include {1, 2, 4, 8}. 

Based on the above discussions, our proposal on FG27-1-4a as follows,
Proposal 3: Adopt the following modifications marked as red colour to FG 27-1-4a based on the agreement in RAN1#107-e:
	27. NR_pos_enh
	27-1-4a
	Support of  UE Rx TEGs for measuring the same DL PRS resource simultaneously
	The maximum number of  UE Rx TEGs for measuring the same DL PRS resource simultaneously
	
	No
	
	
	Per band
	n/a
	n/a
	n/a
	The candidate values are {1,2, 4, 8}
	Optional with capability signaling




	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	· FG 27-1-4a: Support of  UE Rx TEGs for measuring the same DL PRS resource simultaneously
· The candidate value=1 may not be needed. For example, if a UE does not support FG 27-1-4a, we think it means that the maximum number of UE Rx TEGs for simultaneous DL-PRS measurement is 1.

	CAICT [8]
	

	Qualcomm Incorporated [9]
	We are supportive of separating a Feature Group for the maximum number of Rx TEGs measuring the same DL PRS resources simultaneously. At least in FR2, supporting measuring the same DL PRS resource with multiple Rx TEGs may require having multiple panels receiving simultaneously which is a feature that it will be useful to be clearly declared to the LMF. If a UE supports such a feature, the reporting delay may be an order of magnitude less compared to the case that the UE is measuring the same PRS resources with different Rx TEGs in a TDMed fashion. 

Proposal 3: Support a separate UE capability (27-1-4a) for “The maximum number of  UE Rx TEGs for measuring the same DL PRS resource simultaneously”.

	27. NR_pos_enh
	27-1-4a
	Support of  UE Rx TEGs for measuring the same DL PRS resource simultaneously
	The maximum number of  UE Rx TEGs for measuring the same DL PRS resource simultaneously
	27-1-4
	No
	
	
	Per band
	n/a
	n/a
	n/a
	The candidate values are {1,2, 4, 8}
	Optional with capability signaling




	OPPO [10]
	In Rel-17, in order to mitigate the Tx and Rx timing errors, a new concept of TEG (timing error group) is introduced. Based on TEGs, several enhanced solutions are introduced for DL TDOA, UL TDOA and multi-RTT positioning methods. In Rel-17, three types of TEGs are introduced, i.e., Rx TEG, Tx TEG and RxTx TEG. Thus, we should define the UE capability signaling to support UE to report it corresponding capabilities. 
During the last meetings, one open issue is the reporting granularity of TEG-related UE capability. For typical UE implementation, the hardware may be shared by some bands. For example, if UE is working on Band A, it can use 4 Rx antennas. If UE is working on Band A and Band B, then UE may retune 2 antennas to Band B and use 2 antennas for each band. In some sense, it is similar to the UE capability of MIMO layers which is FSPC. Thus, we propose the TEG-related UE capability should be reported per band per band combination (FS). 
Based on the above discussion, we have the following proposals:
Proposal 1: UE feature groups 27-1-1, 27-1-2, 27-1-2a, 27-1-3, 27-1-4, 27-1-4a should be reported as per band per band combination (e.g., per FS) 
· Support additional candidate value: 1, 2, 4, 6, 8

	xiaomi [11]
	

	Intel Corporation [12]
	Regarding FG 27-1-4a (Support of UE Rx TEGs for measuring the same DL PRS resource simultaneously), we are open to introduce this feature, if corresponding request / report relationship is introduced in LPP signaling, so that LMF can request UE to perform measurements using different UE RxTEGs for the same DL PRS resource simultaneously.


Support FG 27-1-4a only if LPP signaling for request of simultaneous measurement using different RxTEGs for the same DL PRS resource is introduced


	China Telecom [13]
	

	MediaTek Inc. [14]
	

	LG Electronics [15]
	

	Nokia/Nokia Shanghai Bell [16]
	

	Ericsson [17]
	




	27. NR_pos_enh
	27-2-1
	[UE-assisted] DL PRS RSRP 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 or 13-3, 13-4, 13-5, 13-8]
	No
	
	
	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




	Company
	Summary

	Huawei/HiSilicon [2]
		27. NR_pos_enh
	27-2-1
	[UE-assisted] DL PRS RSRP 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 or 13-3, 13-4, 13-5, 13-8]
	No
	
	
	FFS: Per UE or per band
	n/a
	n/aYes
	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


· UE-assisted in the title can be kept, since it does not require UE to report the PRS-RSRPP to LMF for UE-based DL-AoD positioning method.
· “measuring and reporting the” can be kept.
· Regarding the prerequisite FGs, we think that support of PRS-RSRPP for DL-AoD does not rely on support of other positioning methods, and thus FG13-3, FG 13-4, FG 13-8 should be removed.
· For the reporting type, it should be per UE with FR1/FR2 differentiation.
· The candidate values for component 2 can be kept.

	ZTE [3]
		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


Comments:
· It is only for UE-assisted DL-AoD since UE doesn’t need to report RSRP for UE-based DL-AoD 
· 13-8 should be removed from the prerequisite as it is for positioning SRS. 
· It should be per UE basis to align with FG 13-2, 13-3, 13-4 and 13-5.
Proposal 8: For 27-2-1
· It is only for UE-assisted DL-AoD
· 13-8 should be removed from the prerequisite 
· It should be per UE basis 

	vivo [4]
		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. 
[bookmark: OLE_LINK6]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
Proposal 2: 
· 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





	CATT [5]
	For the FG 27-2-1, we think the texts “UE-assisted” can be added before the name of this FG. For the name of Component 1, we think the texts “measuring and reporting the” can be added into the name of this Component. We think this FG should be per band. We think the candidate values of this FG should include {2,4,8,16,24}. 

Based on the above discussions, our proposal on FG27-2-1 as follows,
Proposal 4: Adopt the following modifications marked as red colour to FG 27-2-1 based on the agreement in RAN1#107-e:
	27. NR_pos_enh
	27-2-1
	UE-assisted DL PRS RSRP 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 or 13-3, 13-4, 13-5, 13-8
	No
	
	PRS RSRP of the first path is not supported
	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




	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	· FG 27-2-1: [UE-assisted] DL PRS RSRP of the first path for DL-AoD
· Regarding the candidate values, the related agreement was made at the last meeting [4]. Considering the discussion, values=2,4,8,16,24 should be kept (i.e. remove the bracket).
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 



	CAICT [8]
	

	Qualcomm Incorporated [9]
		27. NR_pos_enh
	27-2-1
	[UE-assisted] DL PRS RSRP of the first path for UE-assisted 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 or 13-3, 13-4, 13-5, 13-8]13-5
	No
	
	
	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




	OPPO [10]
	First of all, this FG shall only be for UE-assisted DL-AoD method.  In UE-based DL-AoD method, the UE does not report RSRP measurement. It is not meaningful for the UE to report such a UE capability for UE-based method. Regarding the prerequisite, we believe the 13-2 and 13-5 shall be the prerequisites and the other FGs in the [] shall be removed.  The 13-3 is for DL-TDoA and 13-4 is for multi-RTT, which can not be the prerequisites to a FG of DL-AoD. The 13-8 is for SRS for positioning. For the granularity,  we propose to use per band.
Proposal 3: On FG 27-2-1:
· Keep the ‘UE-assisted’ in the FG title
· Remove the ‘measuring and reporting the’ in first bullet of the description
· The 13-2 and 13-5 are prerequisites
· It is per band

	xiaomi [11]
	According to the agreements in R1-2111810 [2], RAN1-105 e-meeting [3] and RAN1-107 e-meeting [4], for FG27-2-1, since the capability for the PRS RSRP of the first path will be supported for both UE-based and UE-assisted DL-AOD, there are two choice to define the capabilities. The Alternative 1 is to define two separate capabilities for UE-based and UE-assisted DL-AOD, and the Alternative 2 is to define a common capability. For Alternative 1, we think it is better to remove the bracket of [UE- assisted] and [measuring and reporting] for defining the capability for the case of UE –assisted only, and then add a new capability FG27-2-1a for UE-based DL AOD. While for Alternative 2, we think it need to remove the two texts in the brackets of [UE- assisted] and [measuring and reporting].   
RAN1-105 e-meeting Agreement:
For both UE-based and UE-assisted DL-AOD, the UE can be requested subject to UE capability to measure and report (for UE-assisted) the PRS RSRP of the first path
· FFS: Details of measurement and reporting of PRS RSRP of the first path

RAN1-107 e-meeting 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 
Proposal 1: Two alternatives for DL PRS RSRP of the first path for UE-based and UE-assisted DL-AOD.
· Alternative 1: separate FGs by removing the bracket of [UE- assisted] and [measuring and reporting] in FG27-2-1, and add a FG27-2-1a for UE based DL AOD;
· Alternative 2: common FG by removing texts in [UE- assisted] and [measuring and reporting].

In addition, according to the agreement listed above, M should be less than or equal to N. thus we suggest to add a note in FG27-2-1 or in FG27-2-2 that the maximum number of reported DL PRS RSRP should be more than the maximum number of reported DL PRS RSRP of the first path.
Proposal 2: Add a sentence into FG27-2-2, ‘the maximum number of reported DL PRS RSRP should be more than the maximum number of reported DL PRS RSRP of the first path’.
Agreements: Adopt the following changes highlighted in chromatic formatting
	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




	Intel Corporation [12]
	

	China Telecom [13]
	For the UE FG 27-2-1, we prefer to support the granularity being “per UE”, since we think the feature is expected to be consistent across all the bands.
Proposal 1: 
For FG 27-2-1, we suggest the FG should be per UE.
The FG can be modified as follows.
	27. NR_pos_enh
	27-2-1
	[UE-assisted] DL PRS RSRP 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 or 13-3, 13-4, 13-5, 13-8]
	No
	
	
	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





	MediaTek Inc. [14]
	

	LG Electronics [15]
	· Regarding the FG: According to the previous agreements (as shown in below), UE can measure (for both UE-based and UE-assisted) and report (for UE-assisted) the PRS RSRP of the first path. We think making an additional row for UE-based to differentiate both of them seems proper.
	Agreement: (in 105-e)
For both UE-based and UE-assisted DL-AOD, the UE can be requested subject to UE capability to measure and report (for UE-assisted) the PRS RSRP of the first path
· FFS: Details of measurement and reporting of PRS RSRP of the first path
Agreement (in 107-e)
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 



· Regarding the type: Considering the fact that path specific report does not depend on frequency/band, we think the ‘per UE’ seems more appropriate.  
· Regarding the candidate values: Okay with {2,4,8,16,24} 


	Nokia/Nokia Shanghai Bell [16]
	· Per band
· Add ”13-2 or 13-3” as pre-requisite, as it requires PRS reception for DL-AoD or DL-TDOA. Remove FG 13-8 as a prerequisite of this FG. FG 13-8 is about SRS for positioning so it is not related to DL PRS measurement reporting.
· Remove the bracket in “Component 2 candidate values: [2,4,8,16,24] as it was agreed at RAN1 #107e.
· Need to add a note in this FG such that the maximum number of first path PRS RSRP per TRP should be less than or equal to the maximum number of PRS RSRP (27-2-2) based on the agreement below from RAN1 #107e.
Agreement(RAN1 #107e)
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 




	Ericsson [17]
	Ericsson comment 1: First path RSRP measurement and reporting has been agreed (as to RAN1 #107e) to be supported for measurement in AOD, but also time based measurements.  The FG is currently only for AoD (in brackets), with a note saying the feature also applies to DL TDOA and Multi-RTT being removed. Since first path PRS RSRP measurrements for time based methods are agreed and not capture in any feature yet, we think this feature can be made generic to all methods.
The proposed changes are captured below:
	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
	
	
	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








	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.

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. 

	[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
	Yes
	n/a
	The candidate values are {[12, ]16, 24[, 32, 64]}

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




	Company
	Summary

	Huawei/HiSilicon [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.

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. 

	[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
	Yes
	n/a
	The candidate values are {[12, ]16, 24[, 32, 64]}

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


· On prerequisite FGs, it should be clarified that if UE supports more than 8 RSRP, network may ignore the capability reported in FG 13-5, and in this sense, there is no such need to mention FG 13-5 in the prerequisite FGs.
· For the reporting type, it should be per UE with FR1/FR2 differentiation.
· The candidate values should only have {16, 24}.

	ZTE [3]
		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


Comments: We think the requisite should be only FG 13-2. If UE reports this FG, it doesn’t need to report FG 13-5(report up to 8 RSRP) anymore. Further, the candidate values should not contain 12, 32 and 64 based on the agreement.
Proposal 9: For FG 27-2-2
· The report granularity is per UE
· The candidate values are {16, 24}
· The prerequisite is FG 13-2
· The candidate values should not contain 12, 32 and 64.

	vivo [4]
	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:
Proposal 3: 
· 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




	CATT [5]
	For the FG 27-2-2, we think this FG should be per band. The candidate values of this FG should include {12, 16, 24, 32, 64}. 

Based on the above discussions, our proposal on FG27-2-2 as follows,
Proposal 5: Adopt the following modifications marked as red colour to FG 27-2-2 based on the agreement in RAN1#107-e:
	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.

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. 
	13-5, 13-2
	No
	
	UE report of more than 8 DL PRS-RSRP is not supported. 
	per band
	n/a
	Yes
	n/a
	The candidate values are {12, 16, 24, 32, 64}

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




	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	· FG 27-2-2: DL PRS RSRP reporting for more than 8 measurements for UE-assisted DL-AoD positioning
· Regarding the candidate values, the related agreement was made at the last meeting [4]. Considering the discussion, values=12,32,64 should be removed.
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 



	CAICT [8]
	

	Qualcomm Incorporated [9]
		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.

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. 

	[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




	OPPO [10]
	Similarly, the prerequisites for FG 27-2-2 shall be 13-2 and 13-5 and the granularity for FG 27-2-2 shall be per band. Regarding the candidate values for K, we propose to remove 32 and 64. They were not in the agreement and we do not see use case for UE to report so large number of RSRPs for a single PRS resource. 
Proposal 4: On FG 27-2-2:
· The 13-2 and 13-5 are prerequisites
· It is per band
· 32 and 64 are not included as candidate values for K.

	xiaomi [11]
	In addition, according to the agreement listed above, M should be less than or equal to N. thus we suggest to add a note in FG27-2-1 or in FG27-2-2 that the maximum number of reported DL PRS RSRP should be more than the maximum number of reported DL PRS RSRP of the first path.
Proposal 2: Add a sentence into FG27-2-2, ‘the maximum number of reported DL PRS RSRP should be more than the maximum number of reported DL PRS RSRP of the first path’.
Agreements: Adopt the following changes highlighted in chromatic formatting
	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





	Intel Corporation [12]
	

	China Telecom [13]
	For the the UE feature group 27-2-2, we think the granularity of per UE is sufficient.. And we think the 64 measurement may not be needed. So we suggest the candidate to are {12,16,24,32}. 
Proposal 2: 
For the FG 27-2-2, we suggest that,
· The FG should be per UE.
· The candidates should be {12,16,24,32}.
The FG can be modified as follows,
	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.

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. 

	[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
	Yes
	n/a
	The candidate values are {[12, ]16, 24[, 32, 64]}

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





	MediaTek Inc. [14]
	

	LG Electronics [15]
	· Regarding the type: Similar view with 27-2-1.
· Regarding the candidate values: Based on following previous agreement, the candidate values should be composed of {16, 24} excluding {12, 32, 64}.
· Additional comment: The additional note that is related following second note in the agreement needs to be added.
	Agreement (in 106bis-e)
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 up to 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 up to 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





	Nokia/Nokia Shanghai Bell [16]
	· Add FG 13-5 as pre-requisite as this extends the Rel-16 parameter space.
· Per band


	Ericsson [17]
	




	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]
	[13-1, 13-4, 13-8]
	No
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	[The candidate values are {1}]

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




	Company
	Summary

	Huawei/HiSilicon [2]
		27. NR_pos_enh
	27-3-1
	M-sample measurements [of DL PRS measurement on single DL PRS period/occasion]of DL PRS
	Support of reporting a measurement when a measurement instance that is associated with a measurement quantity in the report corresponds M samples (instances) of a DL PRS resource set[The capability to support reporting a measurement based on measuring M samples (instances) of a DL PRS resource set]

Note: Each sample corresponds to a single DL PRS period/occasion
	[13-1, 13-4, 13-8]
	No
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	[The candidate values are {1}]

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


· The FG name could be changed to “M-sample measurements of DL PRS”.
· The component could be “Support of reporting a measurement when a measurement instance that is associated with a measurement quantity in the report corresponds M samples (instances) of a DL PRS resource set”, and a Note “Each sample corresponds to a single DL PRS period/occasion” (from the previous title) could be added also.
· The reporting type could be per band, but it should be clear that when network actually indicates the value M, it should be applied per UE.
· The candidate values could now keep 1, and “is assumed to” can be kept.

	ZTE [3]
		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


Comments:
· This feature group should be used for any PRS based positioning methods including DL and DL+UL positioning methods as described in 38.133 section 9.9. Hence, it is enough to make 13-1 as the prerequisite.  
· Since this not related to band requirement, we suggest it is per UE basis.
Proposal 16: For FG 27-3-1
· The report granularity is per UE
· The prerequisite is 13-1

	vivo [4]
	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
Proposal 4: 
· 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





	CATT [5]
	For the FG 27-3-1, we think the name of this FG should be changed to “Support of M-sample measurements of DL PRS measurement on single DL PRS occasion” to better reflect the meaning of the FG. For the component of this FG, we are fine with current wording of “The capability to support reporting a measurement based on measuring M samples (instances) of a DL PRS resource set”. We think this FG should be per band and its candidate value is {1}.

Based on the above discussions, our proposal on FG27-3-1 as follows,
Proposal 6: Adopt the following modifications marked as red colour to FG 27-3-1 based on the agreement in RAN1#107-e:
	27. NR_pos_enh
	27-3-1
	Support of M-sample measurements of DL PRS measurement on single DL PRS occasion
	The capability to support reporting a measurement based on measuring M samples (instances) of a DL PRS resource set


	13-1, 13-4, 13-8
	No
	
	
	per band
	n/a
	n/a
	n/a
	The candidate value is {1}.

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




	Samsung [6]
	For the feature of M-sample measurements, the UE capability discussion is at this stage:
	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
	[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



Our understanding is that this feature applies to both UE assisted positioning and UE based positioning. Thus, we propose clarifying this application scope of this feature. 
Proposal 3：Add the following statement to the M-sample measurements:
· This feature applies to both UE assisted positioning and UE based positioning.

	NTT DOCOMO, INC. [7]
	· FG 27-3-1: M-sample measurements [of DL PRS measurement on single DL PRS period/occasion]
· Regarding note, both “[The candidate values are {1}]” and ”[is assumed to]” may not be needed.

	CAICT [8]
	

	Qualcomm Incorporated [9]
		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]
	[13-1, 13-4, 13-8]
	No
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	[The candidate values are {1}]

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




	OPPO [10]
	We shall only keep 13-1 as the prerequisite for FG 27-3-1 since it is for common PRS processing. The 13-4 is particularly for multi-RTT method while 13-8 is about SRS for positioning, which cannot be the prerequisite for UE feature of M-sample PRS processing. 
Proposal 5: On FG 27-3-1:
· Only 13-1 is prerequisite
· It is per band

Furthermore, for a UE supporting M-sample measurement, the LMF can indicate the UE to report a result based on M-sample measurement. From the UE perspective, it is not feasible that the LMF indicate different M-sample measurements for different simultaneous NR positioning measurements. For instance, the following case shall not happen: the LMF indicates the UE to report DL TDOA measurement result based on M-sample measurement and requests the UE to report DL AoD measurement based on 4-sample measurement.
[bookmark: _Hlk86955361]Proposal 6: In FG 27-3-1, we shall clarify that the UE expects the LMF to indicate same M-sample or 4-sample measurement for all the NR positioning measurement at the same time as follows:
	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]

Note: a UE reporting M value expects the LMF configure same the M-sample measurement for all the simultaneous positioning measurement configurations.  
	[13-1, 13-4, 13-8]




	xiaomi [11]
	

	Intel Corporation [12]
	For FG 27-3-1, the M-sample measurement was agreed only for M = 1. Therefore, we propose the following update for FG 27-3-1.


Support FG 27-3-1 and define new FG name
27-3-1: Support of single DL PRS period measurement (M = 1) and reporting


	China Telecom [13]
	For the FG 27-3-1, the feature here is band independent, and the UE only needs to report the measurement results to the network, it may not be necessary to be per band for this feature. We prefer to adopt the reporting granularity as “per UE”. And for the candidate values, even though the UE is assumed to support M=4 only if it does not provide the capability, we think the candidate values should also be listed here as {1,2,3}  
Proposal 3: 
For the FG 27-3-1, we suggest that, 
· The FG  should be per UE.
· The candidate values should be {1,2,3}
The FG 27-3-1 can be modified as follow:
	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]
	[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}]

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





	MediaTek Inc. [14]
	

	LG Electronics [15]
	· Regarding the FG: The wording in [] such as ‘of DL PRS measurement on single DL PRS period/occasion’ can be removed.
· Regarding the type: We think it depends on UE not a band. Hence, ‘per UE’ seems more appropriate.
· Regarding the note: Currently, only single value of ‘1’ was agreed in accordance with previous agreement [1] as shown in below. So, we prefer to open to discuss it until more values are agreed.
	Agreement: (in 107-e)
For the PRS processing sample number M, at least M = 1 is supported.


In the description (e.g. If the UE does not provide the capability, the UE [is assumed to] support M=4 only). The ‘[is assumed to]’ should be removed because M=4 is normal measurement behaviour of UE. 


	Nokia/Nokia Shanghai Bell [16]
	· Add FG 13-1 as pre-requisite, remove 13-8.
· Per band


	Ericsson [17]
	Ericsson Comment 1:  If this capability is not reported by the UE, the network can assume that the UE supports only M=4 sample measurement.  Hence, {M=4 and M=1} and {M=1 only} can be used as candidate values of M-sample measurements that the UE supports.
Ericsson Comment 2:  For reporting type we think ‘per band’ reporting is sufficient, and we support ‘per band’ reporting.
Our suggested changes are shown below:

	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]
	[13-1, 13-4, 13-8]
	No
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	[The candidate values are {4 and 1}, {1 only}{1, 2, 3}]

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








	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




	Company
	Summary

	Huawei/HiSilicon [2]
		27. NR_pos_enh
	27-3-2
	DL PRS measurement outside MGDL 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}.

2. Supported number of PRS priority states: {1 state, 2 states, 3 states}

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

Note: Network shall only indicate the processing type among 1A, 1B and 2 on a per-UE basis.
	Optional with capability signaling


· The FG name could be changed to “DL PRS measurement outside MG”.
· The component could stress the need of a PRS processing window, by removing “[“ and “]” from component 1. 
· The reporting type could be per band, but it should be clear that when network actually indicates the processing type among 1A, 1B and 2, it should be applied per UE.
· On the FFS to have separate FGs for 1A, 1B, and 2, it actually allows UE to report multiple supported processing types for a band (and of course the PRS processing capability associated with the processing type), we think that single processing type reported per band should be prioritized in this release.
· Another component on the number of priority states should also be added.

	ZTE [3]
	Comment:
In Rel-16, during the measurement window, the N ms of PRS symbols may be located in anywhere within the duration of T ms as shown in following figures.
[image: ]
Figure 1a                     Figure 1b                        Figure 1c
As defined in the formula of TS 38.133 for the measurement period, the component Tlast is the measurement duration for the last PRS sample, including the sampling time and processing time. The Tlast is to consider the cases that PRS resources from different sets are not concentrated on the same MG instance or PRS resources appear in the end of the processing window (e.g. Figure 1c shown above). This component leads to additional latency for the sampling and processing of the last PRS sample. As we are trying to reduce the latency as much as possible, it’s not acceptable to take additional time after the end of the PRS processing window. 
In order to reduce the latency for DL PRS measurement in the PRS processing window outside MG, the location information report should be ready right after the end of the PRS processing window. That is, UE has to finish all the DL PRS receiving and computation in the PRS processing window to make full use of its hardware resources. Otherwise, there is no reason to drop other signals including PDSCH, PDCCH, CSI-RS etc. during the window in the case of PRS with higher priority for processing Type 1A and 1B. As discussed in RAN1#107e meeting, we propose the following two types of UE PRS processing capability in PRS processing window outside MG.
A Type 1 PRS processing capability is shown in the Figure 2 below, a PRS processing window is divided into a PRS buffering window and a PRS computation window. UE is only expected to receive the DL PRS in the PRS buffering window. Then, based on the buffered DL PRS, UE can compute/process the DL PRS in the PRS computation window to get ready for a location information report by the end of PRS processing window. According to this understanding, UE has to report its capability with at least one combination of {N, T} under the following interpretations,
· A PRS processing window (with duration L) is divided into a PRS buffering window with duration L-(T-N) and a PRS computation window with duration T-N. The PRS computation window starts right after the end of the PRS buffering window.
· UE shall take T-N ms of time to process up to N ms of symbols containing PRS resources received by UE in the PRS buffering window
· UE is not expected to be configured a PRS processing window with duration smaller than T-N.
[image: ]
Figure 2 Type 1 PRS processing capability
A Type 2 PRS processing capability is shown in Figure 3 below. UE may not need to buffer all the DL PRS before starting processing the DL PRS. That is, UE can do DL PRS receiving and processing simultaneously. Therefore, UE only needs to reserve enough time to process the latest DL PRS resource used for the location information report, which is quite similar to the CSI reference resource defined for CSI report. PRS computation time (Tcompute) is understood by the following,
· A time span (Tspan) is calculated from an end of the latest DL PRS resource in the PRS processing window that is used for a location information report to the end of the PRS processing window 
· The value of Tspan is not expected to be smaller than the PRS computation time (Tcompute) .
[image: ]
Figure 3 Type 2 PRS processing capability
In summary, we propose to include the two types of PRS processing capability as two components of FG 27-3-2. Then, the feature of PRS processing window outside MG can work. 
In addition, to make this feature work, this FG should contain two more components including PRS processing types (type 1A, 1B and 2) and PRS priority indicators. Here is our suggestion
Proposal 17: In FG 27-3-2, add components for support of PRS processing types and PRS priority indicators. Also add the following type 1 and type 2 processing capabilities as two components  
· Type 1 PRS processing capability: UE has to report its capability with at least of the combination {N, T}, 
· A PRS processing window (with duration L) is divided into a PRS buffering window (with duration L-(T-N)) and a PRS computation window (with duration T-N). The PRS computation window starts right after the end of the PRS buffering window.
· UE shall take (T-N) ms of time to process up to N ms of symbols containing PRS resources received by UE in the PRS buffering window
· UE is not expected to be configured a PRS processing window with duration smaller than T-N.
· Type 2 PRS processing capability: UE has to report its capability of PRS computation time (Tcompute) 
· A time span (Tspan) is calculated from an end of the latest DL PRS resource in the PRS processing window that is used for a location information report to the end of the PRS processing window 
· The value of Tspan is not expected to be smaller than the PRS computation time (Tcompute).
	27. NR_pos_enh
	27-3-2
	DL PRS measurement outside MG and in a PRS processing priority window
	Component 1: Supported PRS processing types for PRS measurement outside MG and in a PRS processing priority window
· 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.


Component 2: Whether support of Type 1 PRS processing capability. If support, UE has to report its capability with at least of the combination {N, T}
· During the first part of the window with duration of (L-(T-N)) msec, up to N msec of PRS symbols are expected to be buffered, where L is the duration of the PRS processing window, and (N,T) is the reported capability for PRS processing in the window.
· The UE can process up to N msec of PRS symbols in the first window after T msec from the end of first part of the PRS processing window
· UE is not expected to be configured a PRS processing window with duration smaller than T, i.e. L>T-N

Component 3: Whether support type 2 PRS processing capability. If support, UE has to report its capability of PRS computation time (Tcompute) 
· A time span (Tspan) is calculated from an end of the latest DL PRS resource in the PRS processing window that is used for a location information report to the end of the PRS processing window 
· The value of Tspan is not expected to be smaller than the PRS computation time (Tcompute).


Component 4: Support of PRS priority indicator
· 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.

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
	Yes
	
	
	Per band
	n/a
	n/a
	n/a
	For component 1: 
Candidate values are{ Type 1A, Type 1B, Type 2}

For component 2: 
a) {support, not support}
b) T: {4, 8, 16 } ms
c) N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12} ms

For component 3: 
a) {support, not support}
b) Tcompute :{2ms, 4ms, 6ms, 8ms}

For component 4: 
Candidate values are {Option 1, Option 2, Option 3}.

Note: UE should support at least one of component 2 and 3



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





	vivo [4]
		Agreement
0. 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.
0. 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.)







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
Proposal 5: 
· 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




	CATT [5]
	

	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	· FG 27-3-2: DL PRS measurement outside MG [and in a PRS processing priority window] - processing types
· Regarding note, whether to separate feature group or not is remaining as FFS. If the candidate values={Type 1A, Type 1B, Type 2} can be reported with combination (e.g. Type 1A and Type2), we think single feature group is enough.

	CAICT [8]
	

	Qualcomm Incorporated [9]
	With regards to the PRS measurement outside MG, we make the following observations:
· A UE should be able to declare in each band, whether Type 1A, 1B, 2 or multiple of such options are supported. The 3 options correspond to different delay / overhead tradeoffs. 
· In Type 1A, a UE is allowed to dedicate all memory/processing across both NR & LTE for the purpose of achieving the lowest latency possible. However, this comes with the cost that other conflicting DL channels in either LTE or NR may be dropped. 
· In Type 1B, only the channels of the same band as the DL PRS are affected, however this means that the UE will have to reserve memory/processing resources to do simultaneous processing of the DL PRS in this band with any other communication channels in the remaining bands. So, the UE would declare larger latency as a UE capability. Similarly for Type 2. 

Proposal 4: With regards to the PRS measurement outside MG, a UE should be able to declare support of one or more of the Type-1A, Type-1B, Type-2” capabilities.

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

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 (i.e. both across NR & LTE) 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 a certain band 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 a certain band 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
	No
	
	
	per band
	n/a
	n/a
	n/a
	Candidate values: One or more of the {Type 1A, Type 1B, Type 2}

Need for location server to know if the feature is supported


Note: A UE may declare support of one or more of the Type-1A, Type-1B, Type-2” capabilities
	Optional with capability signaling




	OPPO [10]
	

	xiaomi [11]
	According to the agreements in RAN1-107 e-meeting [4] listed below, it is better to separate the capability for support of each of the Type-1A, Type-1B, Type-2” since Type-1A is per UE, while Type-1B is per band.
RAN1-107 e-meeting 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.)



Proposal 4: Separate the capability for support of each of the Type-1A, Type-1B, Type-2” in FG27-3-2.

	Intel Corporation [12]
	DL PRS measurement outside MG within PRS processing priority window was agreed by RAN1 and therefore corresponding UE capability needs to be introduced. A UE can indicate the number of states supported for DL PRS processing priority handling.


Support FG 27-3-2 and slightly modify its name
27-3-2: DL PRS measurement outside MG within PRS processing priority window


	China Telecom [13]
	The following agreement has been reached in RAN1#107-e
	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.



For the UE feature group 27-3-2, the different types of priority for PRS measurement can be just regarded as the candidate values for the FG, the priority of the PRS processing and other signals is an UE implemental issue, so there is no need to separate the feature group for each type. The UE only needs to provide one of these capabilities for this feature. Also, we think the FG should be per UE. 
Proposal 4: 
For FG 27-3-2, we suggest that,
· There is no need to separate the FG for a UE to declare support of the capabilities.
· The FG should be per UE.

The FG 27-3-2 can be modified as follows:
	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]
	No
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	Candidate values: {Type 1A, Type 1B, Type 2}

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





	MediaTek Inc. [14]
	

	LG Electronics [15]
	· Regarding the FG: We prefer to remove ‘[and in a PRS processing priority window]’ in FG 28-3-2.
· Regarding the components: In order to distinguish more clearly between presence or absence of a processing window within without MG, we think phrase related with [ ] should be kept in FG 28-3-2. But, we prefer to change from all of ‘PRS processing priority window’s to ‘PRS processing window’. 
· Regarding the type and the note: Originally, each type 1A and type 1B is supposed to target ‘per UE’ and ‘per band or per CC’ respectively as shown in below. So, we think applying separated granularity for each types seems appropriate and making an additional FG seems appropriate to deal with them respectively. 
	Agreement (in 107-e)
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.






	Nokia/Nokia Shanghai Bell [16]
	· Confirm the FG, details to be decided later.
· Add FG 13-1 as pre-requisite
· Per UE capability, the processing itself (i.e. FG 27-3-3) can be a per band indication


	Ericsson [17]
	Ericsson Comment:  For this feature our preference is to keep all three types (Type 1A, Type 1B, and Type 2) as a single UE feature.  The different processing types can be listed as different candidate values..

Our suggested changes are shown below:
	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
	Candidate values: {Type 1A, Type 1B, Type 2}.
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




	Company
	Summary

	Huawei/HiSilicon [2]
		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)	Type 1 – sub-slot/symbol level bufferingT: [{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: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} msType 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


· Subbullet a) of component 2  should be changed to “a)	T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms”, which is copied from the an earlier version of TR 38.822.

	ZTE [3]
	

	vivo [4]
	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.
0. Option 1: UE may indicates support of two priority states.
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
0. State 2: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
0. Option 2: UE may indicate support of three priority states
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
0. State 2: PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS
0. Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.
0. State 3: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
0. Option 3: UE may indicate support of single priority state
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
Note: SSB is a separate issue.



Proposal 6: 
· 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





	CATT [5]
	

	Samsung [6]
	In R16, the corresponding part for a) in point 2, “Type 1 – sub-slot/symbol level buffering” is as follows:
1. T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms”
In our view, we can reuse the same framework as Rel-16, with a set of values for T that has smaller values than that in R16 for bullet a).
Proposal 1: Support smaller numbers for T  in the existing UE PRS processing capability (N, T). 
· The numbers include at least {1ms, 2ms, 4ms}
· FFS other values

	NTT DOCOMO, INC. [7]
	

	CAICT [8]
	

	Qualcomm Incorporated [9]
	With regards to the PRS measurement outside MG, it hasn’t yet been agreed how the UE will reporting the PRS processing timeline and the required time after the last PRS symbol before the UE is capable of reporting the measurements. 

In short, in a similar way as it has been done in previous low-latency scenarios in NR specification (e.g. front-loaded DMRS designs, low-latency CSIRS, ACK/NAK PDSCH’s timeline designs), we propose the UE to report the following:
· Maximum duration of DL PRS symbols N in units of ms a UE can process in the first part of a PRS processing window, for a given DL PRS bandwidth in MHz (B), such that the UE is capable of reporting the measurements T-N ms after the last PRS symbol, where 
· N: {0.125, 0.25, 0.5, 1, 2, 3, 4, 5, 6, 8, 12} ms
· T: {N+4, N+5, N+6, N+8} ms 

In other words, the UE expects the configuration of a PRS processing window to be such that the gap between the last measured PRS symbol and the end of the PRS processing window is at least as large as T-N ms that the UE reported as capability. 

[image: Chart, bar chart
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Proposal 5: Maximum duration of DL PRS symbols N in units of ms a UE can process in the first part of a PRS processing window, for a given DL PRS bandwidth in MHz (B), such that the UE is capable of reporting the measurements T-N ms after the last PRS symbol, where 
· N: {0.125, 0.25, 0.5, 1, 2, 3, 4, 5, 6, 8, 12} ms
· T: {N+4, N+5, N+6, N+8} ms 

	27. NR_pos_enh
	27-3-3
	DL PRS Processing Capability outside MG - within a PRS processing priority window
	1. Maximum DL PRS bandwidth in MHz, which is supported and reported by UE.
a)	FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b)	FR2 bands: {50, 100, 200, 400}

2. DL PRS buffering capability: Type 1 or Type 2
a) Type 1 – sub-slot/symbol level buffering
b) Type 2 – slot level buffering

3. Maximum duration of DL PRS symbols N in units of ms a UE can process in the first part of a PRS processing window, for a given DL PRS bandwidth in MHz (B), such that the UE is capable of reporting the measurements T-N ms after the last PRS symbol, where 
· N: {0.125, 0.25, 0.5, 1, 2, 3, 4, 5, 6, 8, 12} ms
· T: {N+4, N+5, N+6, N+8} ms 
Note: The UE expects the configuration of a PRS processing window to be such that the gap between the last measured PRS symbol and the end of the PRS processing window is at least as large as T-N ms.

4. Max number of DL PRS resources that UE can process in a slot in
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
	Need for location server to know if the feature is supported

Note: A UE may declare PRS processing capabilities of each of the supported Type-1A, Type-1B, Type-2” capabilities in case it supports multiple types in a band

	Optional with capability signaling




	OPPO [10]
	

	xiaomi [11]
	

	Intel Corporation [12]
	

	China Telecom [13]
	

	MediaTek Inc. [14]
	

	LG Electronics [15]
	

	Nokia/Nokia Shanghai Bell [16]
	· Confirm the FG.
· Content of components 1 and 2 are swapped. Revise them as follows:
1. DL PRS buffering capability: Type 1 or Type 2
a) T: [{8, 16, 20, 30, 40, 80, 160, 320, 640, 1280}] ms
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  
a) T: [{8, 16, 20, 30, 40, 80, 160, 320, 640, 1280}] ms
b) N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms
· Per band indication


	Ericsson [17]
	




	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




	Company
	Summary

	Huawei/HiSilicon [2]
		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
1. LOS/NLOS indicator granularity: {resourceSpecific, trpSpecific, both}

Note: UE supporting this feature may choose to support either or both of the soft value and the hard value.

Note: This feature is common to DL-TDOA, DL-AoD, and Multi-RTT.
	
	No
	
	
	FFS: Per UE or per band
	n/a
	n/aYes
	n/a
	[The candidate value are [0,1]]

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


· On separate capabilities for RSTD and UE Rx – Tx time difference measurement, we do not think it is necessary, since the detecting algorithm is the same, which implies that is should be commonly applicable to DL-TDOA, DL-AoD and Multi-RTT.
· On a component for soft and hard values, it may not be so necessary, but a note to clarify that the UE supporting this feature may choose to support either or both of soft value and hard value.
· A separate component should be added to indicate whether UE supports resource-specific or TRP specific LoS/NLoS indicator.
· The reporting type could be per UE with FR1/FR2 differentiation.

	ZTE [3]
		27. NR_pos_enh
	27-4-1
	LOS/NLOS Indicator for UE-assisted positioning
	Support reporting LoS/NLoS indicator type to LMF: {hard value, soft value} [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 {hard value, soft value} [0,1]]

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


Comments: We think this FG should be reported regardless of positioning methods as UE judges LOS/NLOS just based on channel measurement. Based on the agreement, UE may report soft value from [0, 0.1, …, 0.9, 1] in steps of 0.1 or hard value from [0, 1]. So it is better to let LMF know which type of value can be supported and reported by UE. In our view, there is no necessary to report support of both hard and soft values as soft values have contained hard values 0 and 1.
Proposal 18：For FG 27-4-1.
· The report granularity is per UE.
· This reporting LoS/NLoS indicator to LMF is regardless of positioning methods
· Add two components for soft value and hard value respectively. 

	vivo [4]
	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.
Proposal 7: 
· 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


	CATT [5]
	

	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	· FG 27-4-1: LOS/NLOS Indicator for UE-assisted positioning
· Type should be per UE.
· Regarding capability component for hard and soft indication, LOS/NLOS indicator type should be align with FG 27-12 (e.g. {softValue, hardValue, both}).

	CAICT [8]
	

	Qualcomm Incorporated [9]
		27. NR_pos_enh
	27-4-1
	LOS/NLOS Indicator for UE-assisted DL-TDOA 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]
a) Support Soft Value reporting
b) Support Hard value reporting
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
	13-3
	No
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	[The candidate value are [0,1]]
{0, 0.1, …, 0.9, 1} 

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




	OPPO [10]
	In Rel-17, the UE can report a single NLOS/LOS indicator for DL and DL+UL positioning measurement. As agreed, this feature is subject to UE capability. For the candidate value of the single NLOS/LOS indicator reported by the UE shall be 0 and 1 which are used to indicate whether the positioning measurement is from a NLOS or LOS path. 
[bookmark: _Hlk86955383][bookmark: _Hlk92649731]Proposal 9: In UE capability, the UE can report supporting reporting hard value for LOS/NLOS indicator: [0, 1] and update the FG 27-4-1 as follows:
	[bookmark: _Hlk86955391]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

· Supported values for LOS/NLOS indicator: hard value or soft value.

FFS: whether to have separate capability component for hard and soft indication




	xiaomi [11]
	According to the agreements in RAN1-107 e-meeting [4] listed below, there are two options for LoS/NLoS indicator including soft values and hard values. Thus for FG27-4-1, we think two candidate value sets should be included.
RAN1-107 e-meeting 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

Proposal 6: Two candidate value sets for soft values and hard values respectively should be included in FG27-4-1.

	Intel Corporation [12]
	For LOS/NLOS indication in case of UE-assisted positioning, we think that the split on hard and soft indication is desirable to avoid potential ambiguity in behavior for LMF and UE. Therefore, we propose to split FG 27-4-1 to FGs 27-4-1a (hard LOS/NLOS indication) and 27-4-1b (soft LOS/NLOS indication).
We also propose to define the above capabilities per positioning method (DL-TDOA, DL-AOD, Multi-RTT) and associated measurements (DL RSTD, DL PRS-RSRP, UE Rx-Tx time difference).


Split FG 27-4-1 to two FGs:
27-4-1a: Support of hard LOS/NLOS indication for UE-assisted DL-TDOA positioning
27-4-1b: Support of hard LOS/NLOS indication for UE-assisted DL-AOD positioning
27-4-1c: Support of hard LOS/NLOS indication for UE-assisted Multi-RTT positioning
27-4-1d: Support of soft LOS/NLOS indication for UE-assisted DL-TDOA positioning
27-4-1e: Support of soft LOS/NLOS indication for UE-assisted DL-AOD positioning
27-4-1f: Support of soft LOS/NLOS indication for UE-assisted Multi-RTT positioning


	China Telecom [13]
	In RAN1#107e, the following agreement has been reached. 
	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




For UE feature group2 7-4-1, we think there is no need to sepearte capability component for hard and soft indication. The candidate values should be [0,1] with 4bits, and the specific bits should be reserved for hard values {0,1}, so that the value is hard/soft value can be knowed by LMF without extra bits. And this FG should be per UE
Proposal 7:
For FG 27-4-1, we suggest that,
· There is no need to seprate cability component for hard and soft value indication.
· The candidate values can be reused for the two kind of values, where candidate soft values are [0,1] with step 0.1, and specific values should be reserved for the hard value {0,1}
· The FG should be per UE
 
The FG 27-4-1 can be modified as follows,
	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
	13-1
	No
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	[The candidate value are [0,1]], in step 0.1 with 4 bits, specific values should be reserved for the hard value, e.g. “0000” for hard value 0 and “1111” for hard value 1.

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





	MediaTek Inc. [14]
	

	LG Electronics [15]
	· Regarding the FG: Regardless of which positioning method is used, the LoS/NLoS indicator can be reported based on below agreement. Hence, we think that the wording in the 3rd column [] such as ‘for RSTD and UE Rx-Tx time difference measurements to LMF for DL and DL+UL positioning’ needs to be removed. Additionally, we think there is no reason to make additional FGs for distinguish between soft and hard indication. To cover this, adding a wording ‘Supported values for LOS/NLOS indicator: hard value or soft value’ in the 3rd column seems sufficient. Lastly, considering this feature is common for all positioning methods, making a separate FGS for RSTD and UE Rx – Tx time difference measurement seems unnecessary.
· Regarding the type: This feature does not depends on band. So, ‘per UE’ seems more appropriate. 
· Regarding the candidate values: Based on the agreement, it could be composed of [0, 0.1, …, 0.9, 1] because [0,1] is included.  
	
Agreement: (in 106bis-e)
· For UL-TDOA, UL-AoA and Multi-RTT one LoS/NLoS indicator can be associated with each UL RTOA, UL SRS RSRP, UL-AoA and/or gNB Rx-Tx time difference measurement, respectively, and reported by gNB for each TRP that performed measurements for a given UE
· For UL-TDOA, UL-AoA and Multi-RTT one LoS/NLoS indicator can be associated and reported by a TRP for a given UE
· For DL-AoD and Multi-RTT one LoS/NLoS indicator can be associated with each DL PRS RSRP and/or UE Rx-Tx time difference measurement, respectively, and reported by UE for each TRP
· For DL-AoD and Multi-RTT one LoS/NLoS indicator can be associated with each TRP in the measurement report from the UE
· For DL-TDOA one LoS/NLoS indicator can be associated with each RSTD measurement performed with a target TRP and one LoS/NLoS indicator is associated with the RSTD measurement performed with a reference TRP
· For DL-TDOA one LoS/NLoS indicator can be associated with each target TRP and one LoS/NLoS indicator can be associated with the reference TRP in the measurement report
· FFS: Dependence of indication of a LOS/Nlos indicator on the presence of Rx beam index for DL-AoD
· FFS: Whether the above bullets apply to additional path measurements. 
Agreement (in 107-e)
· 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





	Nokia/Nokia Shanghai Bell [16]
	· Need to add corresponding Rel-16 FGs on measurement reports as pre-requisites, as this is an add-on.
· No need for separate capability for soft and hard indication. OK to list as component in this capability though. 
· Given that supporting to LoS/NLoS indication in itself is not dependent on measurement type, there is no need to report it separately for measurement type either.
· No need to signal candidate values.


	Ericsson [17]
	Ericsson Comment 1: Regarding the LOS / NLOS indicator feature, we think a generic feature for all UE assisted methods is enough.
Ericsson comment 2: regarding separate capability components for hard and soft indication, we agree that these could be leasted as two components of the feature. 
The changes based on the previous comments are reflected in the table below:
	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]
1. Support of hard LOS/NLOS indication
2. Support of soft LOS/NLOS indication ( granularity of the  reported indication)
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




	Company
	Summary

	Huawei/HiSilicon [2]
		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]

Note: This feature is common to DL-TDOA, DL-AoD and Multi-RTT.
	[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


· The FG name could keep “UE-initiated”.
· The “request signaling” could be kept in the component.
· This feature should be common to all DL-related positioning methods.
· LMF may not need to know if UE supports this feature, since this can be done in the broadcast mode with unsolicited on-demand PRS request by the UE. Of course, LMF may request UE in the LPP RequestCapabilities message to request UE to provide the related capabilities, so that the dedicated on-demand assistance data unicast can be possible.

	ZTE [3]
		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


Comment: This FG is only for UE-initiated on-demand PRS request as LMF-initiated on-demand PRS is basically transparent to UE. The granularity should be UE basis. 
Proposal 21：For FG 27-5-1
· It is for UE-initiated on-demand PRS
· The report granularity is per UE.
· Need for location server to know if this FG is supported 

	vivo [4]
	[bookmark: OLE_LINK13][bookmark: OLE_LINK14]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
Proposal 8: 
· Delete all the brackets in FG 27-5-1 for UE-initiated on-demand PRS.


	CATT [5]
	

	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	· FG 27-5-1: [UE-initiated] on-demand PRS
· Regarding note, “FFS” should be removed.

	CAICT [8]
	As on-demand DL-PRS is a new feature of Rel-17, UEs supporting on-demand DL-PRS need to report the capability in order to let network know if the on-demand DL-PRS capability is supported by UEs. For UE initiated on-demand PRS, the following table is agreed, one remaining issue is whether it is needed for location server to know if the feature is supported.
From our point of view, as RAN2 has reached an agreement that the UE initiated on-demand PRS 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-initiated or LMF-initiated, we think the location server of LMF needs to know which UE can support this feature and receive the request signaling from UEs supporting this feature.
· Proposal 2: the location server of LMF needs to know which UEs can support the feature of UE initiated on-demand PRS.

	Qualcomm Incorporated [9]
		27. NR_pos_enh
	27-5-1
	Support of [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




	OPPO [10]
	There were different views on the UE capability of DL PRS reception in RRC_INACTIVE state. In the last meeting, UE feature 27-5-1 is introduced. One remaining issue is whether the LMF should know this feature or not. According to RAN2 design, LMF is not aware of the given UE’s RRC state. If LMF knows the UE capability, it cannot do anything for it. As a result, LMF doesn’t need to know whether this feature is supported. 
[bookmark: _Hlk86955402]Proposal 11: For UE feature 27-5-1, LMF doesn’t need to know whether the feature is supported or not. 

	xiaomi [11]
	

	Intel Corporation [12]
	For on-demand DL PRS support, the UE capability for UE initiated on-demand DL PRS request was agreed. We propose a minor modification to the existing name of the FG 27-5-1.


Rename FG 27-5-1 to:
27-5-1: Support of UE-initiated on-demand DL PRS request



	China Telecom [13]
	

	MediaTek Inc. [14]
	

	LG Electronics [15]
	· Regarding the FG: To differentiate between UE-initiated and LMF-initiated, we think the wording [ ] in the 3rd column such as ‘UE-initiated’ needs to be kept.
· Regarding the component: We think that on-demand PRS already implies request signalling. So, the wording [ ] in the 4rd column such as ‘request signalling’ seems unnecessary.
· Regarding the note: LMF needs to know whether the UE supports the feature or not since UE-initiated on-demand PRS request is enabled by enhancing LPP RequestAssistanceData in accordance with the agreement in RAN2 [3].


	Nokia/Nokia Shanghai Bell [16]
	· Add FG 13-1 as pre-requisite.
· Confirm ”Need for location server to know if the feature is supported” in Notes column.


	Ericsson [17]
	




	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
	
	
	
	
	
	
	
	
	
	




	Company
	Summary

	Huawei/HiSilicon [2]
	We do not see the need to define different UE processing type capabilities for RRC_INACTIVE state than RRC_CONNECTED state.

	ZTE [3]
	

	vivo [4]
	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
Proposal 9: 
· 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





	CATT [5]
	

	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	

	CAICT [8]
	

	Qualcomm Incorporated [9]
	With regards to the RRC Inactive PRS processing, we make the following observations:
· Separate set of PRS processing capabilities are needed because, a UE, in RRC inactive, may have more memory/processing resources to dedicate to PRS processing compared to the RRC connected state. 
· In RRC inactive state, we think it is more appropriate the UE to report the PRS processing capabilities assuming a single contiguous time window wherein all the “N” PRS symbols 
· A UE in RRC Inactive, may be able to perform simultaneous processing between TDOA & AoD or RTT & AoD, whereas it may not be able to do so in RRC connected state. Therefore, we propose a UE to be able to report separate capabilities for those cases. 

Proposal 5: With regards to PRS processing capabilities in RRC inactive, we propose the UE to be able to report
· Dedicated (N,T) PRS processing capabilities for RRC inactive PRS processing
· Simultaneous processing of DL-AoD with RTT in RRC Inactive
· Simultaneous processing of DL-AoD with DL-TDOA in RRC Inactive

	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 in a single contiguous time window, every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE.
a)	T: Same values as the periodicities available for Long DRX cycle ms
b)	N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12} 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
	27-17a
	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
	27-6a
	Max number of positioning frequency layers UE supports across all positioning methods across all bands in RRC inactive state
	1. Max number of positioning frequency layers UE supports across all positioning methods across all bands in RRC Inactive state
Values: {1, 2, 3, 4}

	27-6
	No
	N/A
	
	Per UE
	No
	No
	N/A
	Need for location server to know if the feature is supported.

	Optional with capability signaling

	27. NR_pos_enh
	27-6b
	Simultaneous DL-AoD and DL-TDoA processing in RRC inactive state
	1. Support of simultaneous processing for DL AoD and DL TDoA measurements in RRC Inactive state

If it is not indicated, a UE is not expected to perform simultaneously the processing for deriving DL AoD and DL TDoA measurements 

	27-6
	No
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	27. NR_pos_enh
	27-6c
	Simultaneous DL-AoD and RTT processing in RRC inactive state
	2. Support of simultaneous processing for DL AoD and RTT measurements in RRC Inactive state

If it is not indicated, a UE is not expected to perform simultaneously the processing for deriving DL AoD and RTT measurements 

	27-6
	No
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.
	Optional with capability signaling




	OPPO [10]
	

	xiaomi [11]
	

	Intel Corporation [12]
	

	China Telecom [13]
	

	MediaTek Inc. [14]
	

	LG Electronics [15]
	

	Nokia/Nokia Shanghai Bell [16]
	· Confirm the FG, but contents should be FFS, pending on input from RAN2.


	Ericsson [17]
	




	27. NR_pos_enh
	27-7
	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

	
	
	
	
	
	
	
	
	
	








	Company
	Summary

	Huawei/HiSilicon [2]
		27. NR_pos_enh
	27-7
	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

Note: This feature should be common to DL-TDOA, DL-AoD, and Multi-RTT.
	
	No
	
	
	Per UE
	n/a
	n/a
	n/a
	The candidate values are {2,3,4,6,8}

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


Optional with capability signaling



· It should be common to all DL-related positioning methods.
· The reporting type could be per UE.
· The candidate values may include {2,3,4,6,8}.
· Need for the location server to know.

	ZTE [3]
		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
	
	UE only supports one measurement instance in a single measurement report
	Per UE
	
	
	
	The candidate values are {2, 4, 8, 16, 32}
Need for location server to know if the feature is supported
	Optional with capability signaling



Comments: This FG is based on the previous agreement as follows, so it should be supported. The definition of measurement instance was discussed in RAN1#107-e meeting, however, there was no consensus. Hence, we propose to agree this FG, and further discuss multiple measurement instances should be included per measurement report or per TRP or per DL PRS resource set or DL PRS resource in maintenance discussion of RAN1#108e meeting. For the candidates of maximum number of measurement instances, we think32 can be the upper bound. 

	Agreement (RAN1#104e)
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 behavior, 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.



Proposal 7: Support the above FG 27-d5
· The candidate values are { 2, 4, 8, 16, 32}
· Need for location server to know if the feature is supported. gNB doesn’t need to know. 
· The report granularity is per UE
· Further discuss multiple measurement instances should be included per measurement report or per TRP or per DL PRS resource set or DL PRS resource in maintenance discussion of RAN1#108e meeting

	vivo [4]
	

	CATT [5]
	

	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	· FG 27-7: Maximum number of measurement instances which can be included in a single measurement report
· The candidate values={2,4,5,8,10,16,20,32} should be starting point to discuss.

	CAICT [8]
	

	Qualcomm Incorporated [9]
		27. NR_pos_enh
	27-7
	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

	13-1
	No
	
	
	Per UE
	n/a
	n/a
	n/a
	Values:
{2,4,5,8,10,16,20,32}

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








	OPPO [10]
	

	xiaomi [11]
	

	Intel Corporation [12]
	The following agreement was reached by RAN1 at (RAN1#104e) with regards to reporting of multiple measurement instances in a single report (batch 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 signaling, 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.


The relevant FG 27-7 was added for discussion in draft table. According to our understanding this specific feature was not finalized and therefore may be dropped. Alternatively, discussion on this aspect may continue in RAN2, if time allows and other essential issues are resolved.


Delete FG 27-7: Maximum number of measurement instances which can be included in a single measurement report


	China Telecom [13]
	

	MediaTek Inc. [14]
	

	LG Electronics [15]
	

	Nokia/Nokia Shanghai Bell [16]
	o	No need for such FG.

	Ericsson [17]
	




	27. NR_pos_enh
	27-8
	Support of PRS TEG association information for UE-based DL-TDOA
	Support of reception of association between PRS and TRP Tx TEG for UE-based positioning
	
	No
	
	Positioning calculation assistance data containing association between PRS and TRP Tx TEG is not supported by UE
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

Agreement:
Support the LMF to provide the association information of DL PRS resources with Tx TEGs to a UE for UE-based positioning if the TRP has multiple TEGs
	Optional with capability signaling




	Company
	Summary

	Huawei/HiSilicon [2]
	

	ZTE [3]
		27-8
	Support of PRS TEG association information for UE-based DL-TDOA
	Support of reception of association between PRS and TRP Tx TEG for UE-based positioning
	
	No
	
	Positioning calculation assistance data containing association between PRS and TRP Tx TEG is not supported by UE
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

Agreement:
Support the LMF to provide the association information of DL PRS resources with Tx TEGs to a UE for UE-based positioning if the TRP has multiple TEGs
	Optional with capability signaling



Comments: This FG is based on the previous agreement, so it should be supported. Otherwise, LMF cannot know if UE can receive the association information or not. If UE doesn’t support but LMF still keep transmitting this information, the resource waste will be caused. 
Proposal 6: Support the above FG 27-8

	vivo [4]
	

	CATT [5]
	

	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	· FG 27-8: Support of PRS TEG association information for UE-based DL-TDOA
· Need of FDD/TDD differentiation should be No if type is per UE.
· Need of FR1/FR2 differentiation should be No if type is per UE.
· Capability interpretation for mixture of FDD/TDD and/or FR1/FR2 should be No if type is per UE.

	CAICT [8]
	

	Qualcomm Incorporated [9]
		27. NR_pos_enh
	27-8
	Support of PRS TEG association information for UE-based DL-TDOA
	Support of reception of association between PRS and TRP Tx TEG for UE-based positioning
	13-1
	No
	
	Positioning calculation assistance data containing association between PRS and TRP Tx TEG is not supported by UE
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.


	Optional with capability signaling




	OPPO [10]
	

	xiaomi [11]
	

	Intel Corporation [12]
	

	China Telecom [13]
	

	MediaTek Inc. [14]
	

	LG Electronics [15]
	

	Nokia/Nokia Shanghai Bell [16]
	o	Confirm FG definitions.

	Ericsson [17]
	




	27. NR_pos_enh
	27-9
	Support of lower Rx beam sweeping factor
	1. Support of the lower Rx beam sweeping factor than 8 for FR2
2. 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




	Company
	Summary

	Huawei/HiSilicon [2]
	

	ZTE [3]
		27-9
	Support of lower Rx beam sweeping factor
	1. Support of the lower Rx beam sweeping factor than 8 for FR2
2. 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


Comments: This FG is based on the previous agreement as follows, so it should be supported. This UE capability signaling can help LMF to determine suitable response time of measurement report. For example, if LMF knows UE supports this FG, less response time of measurement report can be configured compared with the case that UE doesn’t support this FG.
	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.



Proposal 13: Support the above FG 27-9 and confirm the yellow parts. 

	vivo [4]
	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.
0. Send an LS to RAN4 to confirm.





	CATT [5]
	

	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	· FG 27-9: Support of lower Rx beam sweeping factor
· Regarding number of Rx beams sweeping factors, we think clarification is needed.

	CAICT [8]
	

	Qualcomm Incorporated [9]
	

	OPPO [10]
	

	xiaomi [11]
	

	Intel Corporation [12]
	

	China Telecom [13]
	

	MediaTek Inc. [14]
	

	LG Electronics [15]
	

	Nokia/Nokia Shanghai Bell [16]
	· This is mostly fine, but the definition of support values need to wait for outcome of RAN1 maintenance discussion.


	Ericsson [17]
	




	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




	Company
	Summary

	Huawei/HiSilicon [2]
		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.
	27-11
	Yes
	
	Using UL MAC CE to indicate PRS measurement to the gNB is not supported.
	Per UE
	No
	No
	No
	
	Optional with capability signaling


· FG 27-11 should be the prerequisite FG.

	ZTE [3]
	Comments: This FG is based on the previous agreement, so it should be supported. As similar as DL MAC CE, each MG in the preconfiguration is associated with an ID by RRC signaling, then UL MAC CE is to request one ID. Hence, we propose to use symmetric description between DL and UL, i.e. add one more component for support of preconfiguration of MGs in RRC
Proposal 14: Support the above FG 27-uu2. 
· Add one more component for support of preconfiguration of MGs in RRC

	vivo [4]
		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
Proposal 10: 
· 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





	CATT [5]
	

	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	· FG 27-10: Support of UL MAC CE based MG activation request
· Support the current FG 27-10

	CAICT [8]
	

	Qualcomm Incorporated [9]
		27. NR_pos_enh
	27-10
	Support of UL MAC CE based MG  activation request for Positioning measurements
	1. Support of using UL MAC CE to request measurement gap for Positioning measurements.
	13-1
	Yes
	
	Using UL MAC CE to indicate measurement gapPRS measurement for Positioning measurements to the gNB is not supported.
	Per UE
	No
	No
	No
	
	Optional with capability signaling




	OPPO [10]
	

	xiaomi [11]
	

	Intel Corporation [12]
	

	China Telecom [13]
	

	MediaTek Inc. [14]
	

	LG Electronics [15]
	

	Nokia/Nokia Shanghai Bell [16]
	o	Confirm FG definitions.

	Ericsson [17]
	




	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.




	Company
	Summary

	Huawei/HiSilicon [2]
	

	ZTE [3]
		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.


Comments: This FG is based on the previous agreement, so it should be supported.
Proposal 15: Support the above FG 27-11

	vivo [4]
	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。
Proposal 11: 
· 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.




	CATT [5]
	

	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	

	CAICT [8]
	

	Qualcomm Incorporated [9]
		27. NR_pos_enh
	27-11
	Support of DL MAC CE based MG activation for Positioning
	1. Support of preconfiguration of MGs in RRC for Positioning measurements
2. Support of using DL MAC CE to activate the MG for Positioning measurements
3. Maximum number of preconfigured MGs for Positioning measurements

	13-1
	Yes
	
	Using DL MAC CE to activate the preconfigured MG  for Positioning measurements is not supported
	Per UE
	No
	No
	No
	
	Optional with capability signaling.




	OPPO [10]
	

	xiaomi [11]
	

	Intel Corporation [12]
	

	China Telecom [13]
	

	MediaTek Inc. [14]
	

	LG Electronics [15]
	

	Nokia/Nokia Shanghai Bell [16]
	o	Contents are OK, though component 1 is already implied by component 2 in any case.

	Ericsson [17]
	




	27. NR_pos_enh
	27-12
	LOS/NLOS indicator for UE-based positioning assistance data
	Support reception of the assistance data containing the LOS/NLOS indicator.

1. LOS/NLOS indicator type: {softValue, hardValue, both}
2. LOS/NLOS indicator granularity {resourceSpecific, trpSpecific, both}
	
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.




	Company
	Summary

	Huawei/HiSilicon [2]
	

	ZTE [3]
		27-vv1
	LOS/NLOS indicator for UE-based positioning assistance data
	Support reception of the assistance data containing the LOS/NLOS indicator.
Note:
The LOS/NLOS indicator in the assistance data can be softValue or hardValue1. 
The LOS/NLOS indicator in the assistance data can be per PRS resource or per TRP basis LOS/NLOS indicator type: {softValue, hardValue, both}
2. LOS/NLOS indicator granularity {resourceSpecific, trpSpecific, both}
	
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.


Comments: This feature group is useful to let LMF know if UE can support reception of the new assistance date. So it should be supported. However, it is unnecessary to further refine and report LOS/NLOS indicator type and granularity. We should note that this is only for assistance data reception, nothing related to UE computation. Hence, if UE reports this FG, that is, the UE has to support any type and granularity of LOS/NLOS indicator in the assistance data. 
Proposal 19: For FG 27-vv1, remove the component 1 and 2, and add the following note
· The LOS/NLOS indicator in the assistance data can be softValue or hardValue
· The LOS/NLOS indicator in the assistance data can be per PRS resource or per TRP basis

	vivo [4]
	

	CATT [5]
	

	Samsung [6]
	According to the RAN1 #107 agreement, the LOS/NLOS indicators can be either soft values or hard values. 
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

Thus, we support the wording in the agreement of RAN1 #107-e:
Proposal 2：Support the following statement regarding on LOS/NLOS indicators:
· Support reception of the assistance data containing the LOS/NLOS indicator.
· LOS/NLOS indicator type: {softValue, hardValue, both}
· LOS/NLOS indicator granularity {resourceSpecific, trpSpecific, both} 

	NTT DOCOMO, INC. [7]
	· FG 27-12: LOS/NLOS indicator for UE-based positioning assistance data
· Support the current FG 27-12

	CAICT [8]
	

	Qualcomm Incorporated [9]
		27. NR_pos_enh
	27-12
	LOS/NLOS indicator for UE-based positioning assistance data
	Support reception of the assistance data containing the LOS/NLOS indicator.

1. LOS/NLOS indicator type: {softValue, hardValue, both}
2. LOS/NLOS indicator granularity {resourceSpecific, trpSpecific, both}
	13-1
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.




	OPPO [10]
	Regarding the FG 27-12 on LOS/NLOS indicator, we do not support to include ‘both’ as candidate value for LOS/NLOS indicator type. ‘both’ would mean the UE supports both softvalue and hardvalue, which is not practical. If a UE is capable of supporting softvalue, it is not technically feasible for him to report supporting hardvalue. Furthermore, if a UE reporting support ‘both’, indicating a value of 0 or 1 would cause ambiguity. The UE would not know if the indicated value 0 or 1 is from a softvalue or hardvalue set. Regarding the LOS/NLOS indicator granularity, we also propose not to include the candidate value “both”. 
[bookmark: _Hlk92649739]Proposal 10: On FG 27-12:
· Do not include ‘both’ in candidate values of LOS/NLOS indicator type
· Do not include ‘both’ in candidate values in LOS/NLOS indicator granularity.

	xiaomi [11]
	

	Intel Corporation [12]
	

	China Telecom [13]
	

	MediaTek Inc. [14]
	

	LG Electronics [15]
	

	Nokia/Nokia Shanghai Bell [16]
	o	Component 1 should be FFS for now, as it depends on how 27-4-1 is going to be defined.

	Ericsson [17]
	




	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.




	Company
	Summary

	Huawei/HiSilicon [2]
	

	ZTE [3]
		27. NR_pos_enh
	27-13
	Additional path reporting for Multi-RTT and UE-assisted DL-TDOA
	[1. Support of additional detected path timing valuesTOA reporting for more than 2 additional paths.]
2. Support of path RSRP reporting for first path and additional paths if path RSRP reporting is supported.
	13-4, 13-6
	No
	
	
	Per UE
	No
	No
	No
	For component 1:
The candidate values are { 4, 6, 8}
Need for location server to know if the feature is supported.
	Optional with capability signaling.



Comments: 
· As both DL-TDOA and Multi-RTT are timing based measurement, if UE supports additional path measurement for DL-TDOA, there is no reason not to support it for Multi-RTT if Multi-RTT is supported based on Rel-16 UE capability signaling. Hence, we don’t see the need to have two separate FGs for 27-vv2 and vv4, they should be combined, and the prerequisite can be Rel-16 DL-TDOA and Multi-RTT. 
· Support of path RSRP should be applicable for both first path and additional paths
· Suggest to change “TOA” in third column to “additional detected path timing values” to align the description in 37.355
Proposal 20: Combine FG 27-13 and 27-14
· Support of path RSRP should be applicable for both first path and additional paths
· The report granularity is per UE
· The number of maximum additional paths can be { 4, 6, 8}
· Change “TOA” in third column to “additional detected path timing values” to align the description in 37.355



	vivo [4]
	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.
Proposal 12: 
· 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.




	CATT [5]
	

	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	

	CAICT [8]
	

	Qualcomm Incorporated [9]
		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 for UE-assisted DL-TDOA.]
2. Support of path RSRP reporting for additional paths if path RSRP reporting is supported.
	13-1
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.




	OPPO [10]
	Rel-17 supports the UE to report more than 2 additional paths for DL-TDOA positioning measurement. That should be subject to the UE capability. In UE feature, the UE can report if the UE supports to report more than 2 additional paths and the UE can reports the maximal number of additional paths for DL-TDOA positioning measurement. Regarding the maximal number of additional paths, 4 shall be one candidate value. 
[bookmark: _Hlk92649719]Proposal 7: Revise 27-13 as follows:
	27. NR_pos_enh
	27-13
	Additional path reporting for UE-assisted DL-TDOA
	[1. Support of TOA reporting for K > more than 2 additional paths.]
· K = 4
2. Support of path RSRP reporting for additional paths if path RSRP reporting is supported.




	xiaomi [11]
	

	Intel Corporation [12]
	The per path DL PRS-RSRP (DL PRS-RSRPP) and per path relative timing measurements were agreed by RAN1 for DL-TDOA reporting enhancements. We support FG and propose to clarify its components:


Rename FG 27-13 and clarify it components of the FG 27-13:
27-13: Support of DL PRS-RSRPP and relative timing for additional path reporting for UE-assisted DL-TDOA:
Reporting of up to N = 8 DL PRS-RSRPP values together with relative timing measurement (relative to the first path timing) as part of DL-TDOA reporting

The first path DL PRS-RSRP (DL PRS-RSRPP) were agreed by RAN1 for DL-TDOA and Multi-RTT reporting enhancements. We propose to support the corresponding FGs:


Introduce new FG 27-13a for DL-TDOA positioning enhancements
27-13a: Support of the first path DL PRS-RSRPP reporting for UE-assisted DL-TDOA positioning


	China Telecom [13]
	

	MediaTek Inc. [14]
	

	LG Electronics [15]
	

	Nokia/Nokia Shanghai Bell [16]
	

	Ericsson [17]
	




	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.




	Company
	Summary

	Huawei/HiSilicon [2]
	

	ZTE [3]
	Comments: 
· As both DL-TDOA and Multi-RTT are timing based measurement, if UE supports additional path measurement for DL-TDOA, there is no reason not to support it for Multi-RTT if Multi-RTT is supported based on Rel-16 UE capability signaling. Hence, we don’t see the need to have two separate FGs for 27-vv2 and vv4, they should be combined, and the prerequisite can be Rel-16 DL-TDOA and Multi-RTT. 
· Support of path RSRP should be applicable for both first path and additional paths
· Suggest to change “TOA” in third column to “additional detected path timing values” to align the description in 37.355
Proposal 20: Combine FG 27-13 and 27-14
· Support of path RSRP should be applicable for both first path and additional paths
· The report granularity is per UE
· The number of maximum additional paths can be { 4, 6, 8}
· Change “TOA” in third column to “additional detected path timing values” to align the description in 37.355

	vivo [4]
	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.
Proposal 13: 
· 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.




	CATT [5]
	

	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	

	CAICT [8]
	

	Qualcomm Incorporated [9]
		27. NR_pos_enh
	27-14
	Additional path reporting for Multi-RTT
	1. Support of TOA reporting for more than 2 additional paths for Multi-RTT
2. Support of path RSRP reporting for additional paths if path RSRP reporting is supported.
	13-1
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.




	OPPO [10]
	It was also agreed in Rel-17 that UE can report more than 2 additional paths for Multi-RTT positioning measurement. That should be subject to the UE capability too. In UE feature, the UE can report if the UE supports to report more than 2 additional paths and the UE can reports the maximal number of additional paths for multi-RTT positioning measurement. Similarly, 4 shall be a candidate value for the maximal number of additional paths.
[bookmark: _Hlk92649725][bookmark: _Hlk86955378]Proposal 8: Revise 27-14 as follows:
	27. NR_pos_enh
	27-14
	Additional path reporting for Multi-RTT
	1. Support of TOA reporting for K > more than 2 additional paths and K = 4.

2. Support of path RSRP reporting for additional paths if path RSRP reporting is supported.




	xiaomi [11]
	

	Intel Corporation [12]
	The per path DL PRS-RSRP (DL PRS-RSRPP) and per path relative timing measurements were agreed by RAN1 for Multi-RTT reporting enhancements. We propose to support FG and clarify its components as follows:


Support FG 27-14:
27-14: Support of DL PRS-RSRPP and relative timing for additional path reporting for UE-assisted Multi-RTT:
Reporting of up to N = 8 DL PRS-RSRPP values together with relative timing measurement (relative to the first path timing) as part of Multi-RTT reporting
The first path DL PRS-RSRP (DL PRS-RSRPP) were agreed by RAN1 for DL-TDOA and Multi-RTT reporting enhancements. We propose to support the corresponding FGs:


Introduce new FG 27-14a for Multi-RTT positioning enhancements
27-14a: Support of the first path DL PRS-RSRPP reporting for UE-assisted Multi-RTT positioning



	China Telecom [13]
	

	MediaTek Inc. [14]
	

	LG Electronics [15]
	

	Nokia/Nokia Shanghai Bell [16]
	o	OK to confirm the FG

	Ericsson [17]
	




	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




	Company
	Summary

	Huawei/HiSilicon [2]
		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

Note: If UE supports SRS transmission outside initial BWP, this capability should also apply to SRS outside initial BWP.
	
	Yes
	
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling


· This feature is intended to cover the case that SRS for INACTIVE state is configured in the initial BWP, however we do not see the need to report different values for SRS not configured in the initial BWP. The current form should be OK.
· It needs LMF to know if UE supports it.

	ZTE [3]
		[bookmark: OLE_LINK4]27. NR_pos_enh
	27-ww2
	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. Indicate to support positioning SRS inside or outside BWPFFS: 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


Comments:
· Based on the agreements made in RAN1#107e meeting, one component is needed to indicate whether UE supports positioning SRS inside or outside the initial UL BWP.
· For SRS time domain type, we don’t think this FG needs to differentiate periodic and semi-persistent SRS. In our view, if UE reports this FG and supports semi-persistent SRS in RRC connected state, it is natural for UE to support semi-persistent SRS in RRC_INACTIVE state as well. 
· For OLPC in RRC_INACTIVE, it is natural to reuse Rel-16 FG 13-9, 13-9a and 13-9b. For instance, if a UE supports OLPC for positioning SRS based on SSB from neighboring cells in the same band as reported by FG 13-9a, there is no reason for the UE not to support OLPC based on SSB from neighboring cells in the same band. Hence, we don’t think 27-ww5 is needed.
· Similarly, for spatial relation for positioning SRS in RRC_INACTIVE state, the existing Rel-16 FG 13-10, 10a, etc. can be completely reused. Hence, the FG 27-ww6 is not needed.
Proposal 23：For FG 27-15, 
· Introduce a new component to indicate whether UE supports positioning SRS inside or outside the initial UL BWP
· If UE reports this FG and supports semi-persistent SRS for positioning in RRC connected state (i.e. FG13-8b), UE also supports semi-persistent SRS in RRC inactive state. 

	vivo [4]
	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
Proposal 14: 
· 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



Proposal 15: 
· 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




	CATT [5]
	

	Samsung [6]
	For the FFS point that whether such capability is limited to initial BWP, we think such limitation is reasonable because UE in inactive state is only operating for initial BWP. So far, with or without such “for initial BWP” is the same. However, such limitation might be relaxed in the future, e.g., SDT feature was discussing the possibility to allocate UE in a BWP other than initial BWP. thus, we think it’s safer to keep the “for initial BWP”.
Proposal 4: support to keep “for initial BWP”, i.e., “Support of positioning SRS transmission in RRC_INACTIVE state for initial BWP”.

	NTT DOCOMO, INC. [7]
	· FG 27-15: Support of positioning SRS transmission in RRC_INACTIVE state [for initial BWP]
· Regarding whether to divide this feature into two FGs for initial BWP and non-initial BWP, it may be better to separate component in FG 27-15 (i.e. single FG is enough).

	CAICT [8]
	

	Qualcomm Incorporated [9]
	With regards to the RRC Inactive SRS capabilities, we make the following observations:
· A different capability is needed for a UE supporting SRS within initial BWP and outside initial BWP.
· For the capability of SRS outside initial BWP, a UE should be able to report whether:
· Different numerology between the SRS and the initial UL BWP is supported.
· SRS operation without restriction on the BW: BW of the SRS may not include BW of the CORESET#0 and SSB 
Such capabilities are already reported for the BWP capabilities (6-1, 6-4) and will be needed for this new type of SRS which is not constrained within a legacy BWP. 
· Add a Note: Based on other signalled UE capabilities, the UE supports at least one connected mode configuration where a hypothetical BWP defined by this SRS is the active BWP and switching between this active BWP and the initial BWP is supported.
· The SRS capabilities for RRC connected state are reported in a per band per band combination fashion. However, in RRC Inactive, there is no usage of such reporting since the UE does not have Carrier Aggregation configuration. Therefore, the capabilities in RRC inactive need to be reported in a “per-band” fashion. 

Proposal 6: With regards to SRS Transmission capabilities in RRC Inactive configured outside initial UL BWP, we propose the following:
· Include a component for declaring that Different numerology between the SRS and the initial UL BWP is supported.
· Include a component for declaring that SRS operation without restriction on the BW is supported: BW of the SRS may not include BW of the CORESET#0 and SSB 
· Include the following notes for clarification of the UE behavior:
· Note 1: The SRS should have a locationAndBandwidth, SCS, CP, defined the same way as a legacy BWP. The SRS-only BWP inherits the legacy BWP restrictions.
· Note 2: Based on other signalled UE capabilities, the UE supports at least one connected mode configuration where a hypothetical BWP defined by this SRS is the active BWP and switching between this active BWP and the initial BWP is supported.

	27. NR_pos_enh
	27-15
	Support of positioning SRS transmission in RRC_INACTIVE state  configured associated within initial BWP [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
	13-8
	Yes
	
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.


	Optional with capability signaling

	
	27-15b
	Support of positioning SRS transmission in RRC_INACTIVE state configured outside initial UL BWP 
	1. Support of SRS for Positioning configured outside initial UL BWP

2. Maximum SRS bandwidth supported for each SCS that UE supports within a single CC.

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

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

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

6. Different numerology between the SRS and the initial UL BWP is supported.

7. SRS operation without restriction on the BW: BW of the SRS may not include BW of the CORESET#0 and SSB 

	27-15
	Yes
	
	
	Per band
	
	
	
	Need for location server to know if the feature is supported.

· Note 1: The SRS should have a locationAndBandwidth, SCS, CP, defined the same way as a legacy BWP. The SRS-only BWP inherits the legacy BWP restrictions. 

· Note 2: Based on other signalled UE capabilities, the UE supports at least one connected mode configuration where a hypothetical BWP defined by this SRS is the active BWP and switching between this active BWP and the initial BWP is supported.

· Note 3: If component 5 is not signaled, the UE only supports same numerology between the SRS and the initial UL BWP

· Note 4: If component 7 is not signaled, the UE supports only SRS BW that include the BW of the CORESET #0 and SSB. 
	




	OPPO [10]
	In RAN1#106bis-e meeting, it is agreed that for RRC_INACTIVE UEs, SRS for positioning bandwidth, SCS and CP type are configured by RRC and can be different from that of initial UL BWP. This agreement should not mandate all UE to support this feature. Accordingly, we prefer to have separate UE features for SRS transmission within initial BWP and out of initial BWP. Thus, we have the following proposal:
Proposal 12: In additional to UE feature 27-15, introduce a additional UE feature 27-15a, where 27-15 is for SRS transmission within initial BWP and 27-15a is for SRS transmission outside of initial BWP. 

	xiaomi [11]
	According to the agreements in RAN1-107 e-meeting [4], we think two separate capabilities for SRS transmission inside the initial UL BWP or additional configured frequency location and bandwidth, SCS, CP length.
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.

Proposal 7: Separate capabilities for SRS transmission inside the initial UL BWP or with additional configured frequency location and bandwidth, SCS, CP length.


	Intel Corporation [12]
	RAN1 agreed that SRS for positioning transmission in RRC_INACTIVE state may be performed inside and outside of the initial UL BWP, subject to certain conditions. Different numerology settings can be configured for SRS for positioning transmission outside the initial UL BWP. This functionality requires definition of two new UE FGs.


Split FG 27-15 to two FGs:
27-15a: Support of SRS for positioning transmission inside initial UL BWP in RRC_INACTIVE state
27-15b: Support of SRS for positioning transmission outside initial UL BWP in RRC_INACTIVE state 



	China Telecom [13]
	

	MediaTek Inc. [14]
	

	LG Electronics [15]
	

	Nokia/Nokia Shanghai Bell [16]
	o	Remove [for initial BWP] from title and add component for signaling support to {initial BWP/any BWP}.

	Ericsson [17]
	Ericsson comment 1: regarding the FFS on applicability for initial BWP, we think  it can be removed. There will be dropping rules in place for the cases when the SRS conflicts with UL traffic in the iinitial BWP. The number of SRS resources need not depend on the initial BWP. 

	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








	27. NR_pos_enh
	27-16
	OLPC for positioning SRS in RRC_INACTIVE state
	Same as
LPP
OLPC-SRS-Pos-r16

RRC
OLPC-SRS-Pos-r16
	
	Yes
	
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling




	Company
	Summary

	Huawei/HiSilicon [2]
	

	ZTE [3]
	not needed

	vivo [4]
	

	CATT [5]
	

	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	· FG 27-16: OLPC for positioning SRS in RRC_INACTIVE state
· Support the current FG 27-16

	CAICT [8]
	

	Qualcomm Incorporated [9]
		27. NR_pos_enh
	27-16
	OLPC for positioning SRS in RRC_INACTIVE state
	Same Elements as
LPP
OLPC-SRS-Pos-r16

RRC
OLPC-SRS-Pos-r16
	
	Yes
	
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling




	OPPO [10]
	

	xiaomi [11]
	

	Intel Corporation [12]
	Considering that gNB needs to provide configuration of SRS for positioning for RRC_INACTIVE UEs, the FGs for SRS for positioning including OLPC and spatial relation need to be discussed. There are two possible ways how it can be handled:
Introduce new FGs for RRC_INACTIVE state based on corresponding Rel.16 FGs
Extend functionality of the Rel.16 FGs including both RRC_INACTIVE and RRC_CONNECTED states
In our view introducing new FGs may be a cleaner solution and can be pursued in Rel.17. RAN1 may also need to consult with RAN2 and elaborate on potential options for UE capability definitions.


Further discuss whether/how to reuse Rel.16 FGs for SRS for positioning OLPC (FGs 13-9/9a/9b/9e/9f) and spatial relation (FGs 13-10/10a/10b/10d/10e/10f) or define new FGs for support of SRS for positioning in RRC_INACTIVE state (considering Rel.16 FGs defined for RRC_CONNECTED state), i.e.:
OLPC
FG 27-16-1: OLPC for SRS for positioning based on DL PRS from serving cell
FG 27-16-2: OLPC for SRS for positioning based on DL PRS from neighboring cells
FG 27-16-3: OLPC for SRS for positioning based on SSB from serving cells
FG 27-16-4: Pathloss estimate maintenance for serving cell
FG 27-16-5: Pathloss estimate maintenance across all cells



	China Telecom [13]
	

	MediaTek Inc. [14]
	

	LG Electronics [15]
	

	Nokia/Nokia Shanghai Bell [16]
	

	Ericsson [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.




	Company
	Summary

	Huawei/HiSilicon [2]
	should be agreed to address the capabilities exposure to gNB and to LMF

	ZTE [3]
		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.


Comments:
· It is important to determine if this UE capability should be reported to gNB or LMF firstly. Because RAN2 has agreed UE RRC state is transparent to LMF, we believe this UE capability should be reported to gNB rather than LMF for aligning RAN2’s guidance. Hence, 27-c4b is not needed as gNB is not aware of PRS processing capability. 
· We think one FG is enough for different positioning methods, and the prerequisite of this FG can be Rel-16 UE capability including 13-2, 13-3 and 13-4 for support of DL-AoD, DL-TDOA and Multi-RTT respectively. For example, if UE supports this new FG, and also supports Rel-16 DL-TDOA (13-3), it naturally supports DL-TDOA measurement in RRC_INACTIVE state as well. Hence, there is no need to have separate FGs for different positioning methods.
Proposal 22：Support the new FG 27-17 on support of PRS measurement in RRC_INACTIVE state
· The FG is reported to gNB rather than LMF
· The report granularity is per UE
· The prerequisite is 13-2, 13-3 and 13-4
· The FG is common for DL-TDOA, DL-AoD, Multi-RTT.
· Other FGs including ww1a, 1b, 1c and 27-c4b are not needed.

	vivo [4]
	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
Proposal 16: 
· 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.




	CATT [5]
	

	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	

	CAICT [8]
	

	Qualcomm Incorporated [9]
		27. NR_pos_enh
	27-17a
	Support of [PRS measurement in RRC_INACTIVE]
	1. Support of PRS measurement in RRC_INACTIVE

2. Support of reporting location information in RRC_INACTIVE

Note: UE supporting this feature may supportt at least one from DL RSTD, DL PRS-RSRP, or UE Rx – Tx time difference measurement

Note: A UE may support component 1 without supporting component 2, but not the reverse

	13-1
	Yes
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.




	OPPO [10]
	In Rel-16/17, the PRS measurement is only used for DL-TDOA, DL-AoD and Multi-RTT positioning methods. UE features 27-18a/18b/18c have reflect the UE capability for these three cases. Thus, UE feature 27-17 seems not necessary.
[bookmark: _Hlk92649754]Proposal 13: UE feature 27-17 seems unnecessary if UE feature 27-18a/18b/18c are kept, and it can be removed. 

	xiaomi [11]
	

	Intel Corporation [12]
	

	China Telecom [13]
	

	MediaTek Inc. [14]
	

	LG Electronics [15]
	

	Nokia/Nokia Shanghai Bell [16]
	· Remove brackets in FG title, i.e. keep the text. RAN1 agreed to define UE capability for DL PRS processing in RRC_INACTIVE state.
· OK to confirm current FG definitions, and add a component on SRS transmission in RRC_INACTIVE:
· 2. Support of positioning SRS transmission in RRC_INACTIVE state.


	Ericsson [17]
	




	27. NR_pos_enh
	27-18a
	Support of PRS measurement in RRC_INACTIVE state for DL-TDOA
	Support of PRS measurement in RRC_INACTIVE state for DL-TDOA

Note: Other PRS capabilities follows the same as the RRC_CONNECTED state for DL-TDOA.
	
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.




	Company
	Summary

	Huawei/HiSilicon [2]
	should be agreed to address the capabilities exposure to gNB and to LMF

	ZTE [3]
	

	vivo [4]
	

	CATT [5]
	

	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	

	CAICT [8]
	

	Qualcomm Incorporated [9]
		27. NR_pos_enh
	27-18a
	Support of PRS measurement in RRC_INACTIVE state for DL-TDOA
	1. Support of PRS measurement in RRC_INACTIVE state for DL-TDOA

2. Support of reporting location information for DL-TDOA in RRC_INACTIVE state. 
Note: Other PRS capabilities follows the same as the RRC_CONNECTED state for DL-TDOA.
Note: Applicable for both UE-assisted and UE-based DL-TDOA

Note: PRS capabilities for DL-TDOA measurement and reporting described in FGs in 13-3, 13-3a, 13-3b, 13-6, 13-13 are the same for RRC Inactive.
	27-17a
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.




	OPPO [10]
	

	xiaomi [11]
	

	Intel Corporation [12]
	RAN1 may also need to discuss introduction of new FGs for SRS for positioning resources (including periodic and semi-persistent) for RRC_INACTIVE UEs, unless corresponding Rel.16 FGs can be considered as pre-requisites for SRS for positioning transmission in the RRC_INACTIVE state.
Regarding FGs 27-6, 27-17, 27-18a/b/c, based on RAN2 agreements, there is no different handling on PRS for the different RRC state. From LMF perspective, the LMF only needs to know whether the UE supports Rel.16 measurements or not. 
If the UE cannot support it in RRC_INACTIVE state, the UE should trigger the transition to the RRC_CONNECTED state. Therefore, dedicated LPP capability for RRC_INACTIVE state is not needed, we should rely on the existing LPP capability. On the other hand, UE should be able to declare that corresponding NR positioning functionality is supported at least for the testing purposes and thus it can be defined without introducing LPP capability signaling.
The first family of the FGs that needs to be added is associated with NR positioning measurement capabilities for UEs in the RRC_INACTIVE state.


Select between two options:
Option 1: Define FGs associated with NR positioning measurements in RRC_INACTIVE state without introduction of UE LPP and RRC capability signaling
FG 27-18a: Support of DL PRS measurement in RRC_INACTIVE state for DL-AoD
FG 27-18b: Support of DL PRS measurement in RRC_INACTIVE state for DL-TDOA
FG 27-18c: Support of UE Rx-Tx measurement in RRC_INACTIVE state for Multi-RTT
FG 27-18d: Support of SS-RSRP RRM measurements in RRC_INACTIVE state for NR E-CID positioning
FG 27-18e: Support of SS-RSRQ RRM measurements in RRC_INACTIVE state for NR E-CID positioning
FG 27-18f: Support of CSI-RSRP RRM measurements in RRC_INACTIVE state for NR E-CID positioning
FG 27-18g: Support of CSI-RSRQ RRM measurements in RRC_INACTIVE state for NR E-CID positioning
FG 27-18h: Support of simultaneous DL-AoD and DL-TDOA processing in RRC_INACTIVE state
FG 27-18i: Support of simultaneous DL-AoD and Multi-RTT processing in RRC_INACTIVE state
Option 2: Discuss UE capability for UEs in RRC_INACTIVE state directly in RAN2 as it is a RAN2-led objective



	China Telecom [13]
	

	MediaTek Inc. [14]
	

	LG Electronics [15]
	

	Nokia/Nokia Shanghai Bell [16]
	o	No need for separate FG, it can be considered as part of 27-17 if needed.

	Ericsson [17]
	




	27. NR_pos_enh
	27-18b
	Support of PRS measurement in RRC_INACTIVE state for DL-AoD
	Support of PRS measurement in RRC_INACTIVE state for DL-AoD

Note: Other PRS capabilities follows the same as the RRC_CONNECTED state for DL-AoD.
	
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.




	Company
	Summary

	Huawei/HiSilicon [2]
	should be agreed to address the capabilities exposure to gNB and to LMF

	ZTE [3]
	

	vivo [4]
	

	CATT [5]
	

	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	

	CAICT [8]
	

	Qualcomm Incorporated [9]
		27. NR_pos_enh
	27-18b
	Support of PRS measurement in RRC_INACTIVE state for DL-AoD
	1. Support of PRS measurement in RRC_INACTIVE state for DL-AoD

2. Support of reporting location information for DL-TDOA in RRC_INACTIVE state. Applicable for both UE-assisted and UE-based DL-AoD
Support of PRS measurement in RRC_INACTIVE state for DL-AoD

Note: Other PRS capabilities follows the same as the RRC_CONNECTED state for DL-AoD.
Note: Applicable for both UE-assisted and UE-based DL-AoD

Note: PRS capabilities for DL-AOD measurement and reporting described in FGs 13-2, 13-2a, 13-2b, 13-5, 13-13 are the same for RRC Inactive.
	27-17a
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.




	OPPO [10]
	

	xiaomi [11]
	

	Intel Corporation [12]
	RAN1 may also need to discuss introduction of new FGs for SRS for positioning resources (including periodic and semi-persistent) for RRC_INACTIVE UEs, unless corresponding Rel.16 FGs can be considered as pre-requisites for SRS for positioning transmission in the RRC_INACTIVE state.
Regarding FGs 27-6, 27-17, 27-18a/b/c, based on RAN2 agreements, there is no different handling on PRS for the different RRC state. From LMF perspective, the LMF only needs to know whether the UE supports Rel.16 measurements or not. 
If the UE cannot support it in RRC_INACTIVE state, the UE should trigger the transition to the RRC_CONNECTED state. Therefore, dedicated LPP capability for RRC_INACTIVE state is not needed, we should rely on the existing LPP capability. On the other hand, UE should be able to declare that corresponding NR positioning functionality is supported at least for the testing purposes and thus it can be defined without introducing LPP capability signaling.
The first family of the FGs that needs to be added is associated with NR positioning measurement capabilities for UEs in the RRC_INACTIVE state.


Select between two options:
Option 1: Define FGs associated with NR positioning measurements in RRC_INACTIVE state without introduction of UE LPP and RRC capability signaling
FG 27-18a: Support of DL PRS measurement in RRC_INACTIVE state for DL-AoD
FG 27-18b: Support of DL PRS measurement in RRC_INACTIVE state for DL-TDOA
FG 27-18c: Support of UE Rx-Tx measurement in RRC_INACTIVE state for Multi-RTT
FG 27-18d: Support of SS-RSRP RRM measurements in RRC_INACTIVE state for NR E-CID positioning
FG 27-18e: Support of SS-RSRQ RRM measurements in RRC_INACTIVE state for NR E-CID positioning
FG 27-18f: Support of CSI-RSRP RRM measurements in RRC_INACTIVE state for NR E-CID positioning
FG 27-18g: Support of CSI-RSRQ RRM measurements in RRC_INACTIVE state for NR E-CID positioning
FG 27-18h: Support of simultaneous DL-AoD and DL-TDOA processing in RRC_INACTIVE state
FG 27-18i: Support of simultaneous DL-AoD and Multi-RTT processing in RRC_INACTIVE state
Option 2: Discuss UE capability for UEs in RRC_INACTIVE state directly in RAN2 as it is a RAN2-led objective



	China Telecom [13]
	

	MediaTek Inc. [14]
	

	LG Electronics [15]
	

	Nokia/Nokia Shanghai Bell [16]
	o	No need for separate FG, it can be considered as part of 27-17 if needed.

	Ericsson [17]
	




	27. NR_pos_enh
	27-18c
	Support of PRS measurement in RRC_INACTIVE state for Multi-RTT
	1. Support of PRS measurement in RRC_INACTIVE state for Multi-RTT
2. Support of positioning SRS transmission in RRC_INACTIVE state.

Note: Other PRS capabilities follows the same as the RRC_CONNECTED state for Multi-RTT.
	
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.




	Company
	Summary

	Huawei/HiSilicon [2]
	should be agreed to address the capabilities exposure to gNB and to LMF

	ZTE [3]
	

	vivo [4]
	

	CATT [5]
	

	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	

	CAICT [8]
	

	Qualcomm Incorporated [9]
		27. NR_pos_enh
	27-18c
	Support of PRS measurement in RRC_INACTIVE state for Multi-RTT
	1. 1. Support of PRS measurement in RRC_INACTIVE state for Multi-RTT


2. 2. Support of positioning SRS transmission in RRC_INACTIVE state.
Support of reporting location information for Multi-RTT in RRC_INACTIVE state. 

Note: PRS capabilities for Multi-RTT measurement and reporting described in FGs in 13-4, 13-4a, 13-4b, 13-11, 13-11a, 13-14 are the same for RRC Inactive.Note: Other PRS capabilities follows the same as the RRC_CONNECTED state for Multi-RTT.
	27-17a
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.




	OPPO [10]
	

	xiaomi [11]
	

	Intel Corporation [12]
	RAN1 may also need to discuss introduction of new FGs for SRS for positioning resources (including periodic and semi-persistent) for RRC_INACTIVE UEs, unless corresponding Rel.16 FGs can be considered as pre-requisites for SRS for positioning transmission in the RRC_INACTIVE state.
Regarding FGs 27-6, 27-17, 27-18a/b/c, based on RAN2 agreements, there is no different handling on PRS for the different RRC state. From LMF perspective, the LMF only needs to know whether the UE supports Rel.16 measurements or not. 
If the UE cannot support it in RRC_INACTIVE state, the UE should trigger the transition to the RRC_CONNECTED state. Therefore, dedicated LPP capability for RRC_INACTIVE state is not needed, we should rely on the existing LPP capability. On the other hand, UE should be able to declare that corresponding NR positioning functionality is supported at least for the testing purposes and thus it can be defined without introducing LPP capability signaling.
The first family of the FGs that needs to be added is associated with NR positioning measurement capabilities for UEs in the RRC_INACTIVE state.


Select between two options:
Option 1: Define FGs associated with NR positioning measurements in RRC_INACTIVE state without introduction of UE LPP and RRC capability signaling
FG 27-18a: Support of DL PRS measurement in RRC_INACTIVE state for DL-AoD
FG 27-18b: Support of DL PRS measurement in RRC_INACTIVE state for DL-TDOA
FG 27-18c: Support of UE Rx-Tx measurement in RRC_INACTIVE state for Multi-RTT
FG 27-18d: Support of SS-RSRP RRM measurements in RRC_INACTIVE state for NR E-CID positioning
FG 27-18e: Support of SS-RSRQ RRM measurements in RRC_INACTIVE state for NR E-CID positioning
FG 27-18f: Support of CSI-RSRP RRM measurements in RRC_INACTIVE state for NR E-CID positioning
FG 27-18g: Support of CSI-RSRQ RRM measurements in RRC_INACTIVE state for NR E-CID positioning
FG 27-18h: Support of simultaneous DL-AoD and DL-TDOA processing in RRC_INACTIVE state
FG 27-18i: Support of simultaneous DL-AoD and Multi-RTT processing in RRC_INACTIVE state
Option 2: Discuss UE capability for UEs in RRC_INACTIVE state directly in RAN2 as it is a RAN2-led objective



	China Telecom [13]
	

	MediaTek Inc. [14]
	

	LG Electronics [15]
	

	Nokia/Nokia Shanghai Bell [16]
	o	No need for separate FG, it can be considered as part of 27-17 if needed.

	Ericsson [17]
	




	27. NR_pos_enh
	27-19
	Spatial relation for positioning SRS in RRC_INACTIVE state
	Same as
LPP
SpatialRelationsSRS-Pos-r16

RRC
SpatialRelationsSRS-Pos-r16
	
	Yes
	
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signalling




	Company
	Summary

	Huawei/HiSilicon [2]
	

	ZTE [3]
	not needed

	vivo [4]
	

	CATT [5]
	

	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	· FG 27-19: Spatial relation for positioning SRS in RRC_INACTIVE state
· Support the current FG 27-19

	CAICT [8]
	

	Qualcomm Incorporated [9]
		27. NR_pos_enh
	27-19
	Spatial relation for positioning SRS in RRC_INACTIVE state
	Same Elements as
LPP
SpatialRelationsSRS-Pos-r16

RRC
SpatialRelationsSRS-Pos-r16
	
	Yes
	
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signalling




	OPPO [10]
	

	xiaomi [11]
	

	Intel Corporation [12]
	Considering that gNB needs to provide configuration of SRS for positioning for RRC_INACTIVE UEs, the FGs for SRS for positioning including OLPC and spatial relation need to be discussed. There are two possible ways how it can be handled:
Introduce new FGs for RRC_INACTIVE state based on corresponding Rel.16 FGs
Extend functionality of the Rel.16 FGs including both RRC_INACTIVE and RRC_CONNECTED states
In our view introducing new FGs may be a cleaner solution and can be pursued in Rel.17. RAN1 may also need to consult with RAN2 and elaborate on potential options for UE capability definitions.


Further discuss whether/how to reuse Rel.16 FGs for SRS for positioning OLPC (FGs 13-9/9a/9b/9e/9f) and spatial relation (FGs 13-10/10a/10b/10d/10e/10f) or define new FGs for support of SRS for positioning in RRC_INACTIVE state (considering Rel.16 FGs defined for RRC_CONNECTED state), i.e.:
Spatial relation
FG 27-19-1: Spatial relation for SRS for positioning based on SSB from serving cell
FG 27-19-2: Spatial relation for SRS for positioning based on CSI-RS from serving cell
FG 27-19-3: Spatial relation for SRS for positioning based on DL PRS from serving cell
FG 27-19-4: Spatial relation for SRS for positioning based on SSB from non-serving cells
FG 27-19-5: Spatial relation for SRS for positioning based on DL PRS from non-serving cells
FG 27-19-6: Spatial relation maintenance



	China Telecom [13]
	

	MediaTek Inc. [14]
	

	LG Electronics [15]
	

	Nokia/Nokia Shanghai Bell [16]
	o	It is OK to confirm the FG, but the definitions need more discussion, including the pontential need for a component on validity criteria.

	Ericsson [17]
	




New FGs

	Company
	Summary

	Huawei/HiSilicon [2]
	
	[bookmark: _Hlk93235980]27. NR_pos_enh
	27-x1
	Periodic TEG reporting
	Support of periodic reporting in RRC for association of positioning SRS and UE Tx TEG
	27-1-2
	Yes
	
	Periodical TxTEG-SRS association reporting is not supported
	Per UE
	n/a
	n/a
	n/a
	
	Optional with capability signaling.

	27. NR_pos_enh
	27-x2
	PRS subset association for UE assisted DL-AoD
	1. Support of assistance data enhancement to indicate a subset of PRS resources for each PRS resource for the purpose of prioritization of DL-AoD reporting.
2. Supported resource set relationship for the target PRS resource and the associated subset: {sameSet, sameOrDifferentSet}
	
	No
	
	PRS subset association for DL-AoD is not supported by the UE.
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know
	Optional with capability signaling.

	27. NR_pos_enh
	27-x3
	PRS boresight direction for UE-assisted DL-AoD
	Support of assistance data enhancement to indicate the boresight direction of a PRS resource for UE-assisted DL-AoD.
	
	No
	
	UE-assisted DL-AoD with boresight direction of each DL-PRS is not supported.
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know
	Optional with capability signaling.

	27. NR_pos_enh
	27-x4
	PRS beam pattern for UE-based DL-AoD
	Support of PRS beam pattern for DL-AoD
	
	No
	
	UE-based DL-AoD with PRS beam pattern is not supported.
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know
	Optional with capability signaling.

	27. NR_pos_enh
	27-x5
	DL MAC CE based PRS processing window activation
	1. Support of preconfiguration of PRS processing windows in RRC
2. Support of using DL MAC CE to activate the PRS processing window
	
	Yes
	
	Using DL MAC CE to activate the preconfigured PRS processing window is not supported
	Per UE
	No
	No
	No
	
	Optional with capability signaling.

	27. NR_pos_enh
	27-x6
	Support of positioning SRS configured outside initial BWP in RRC_INACTIVE state
	1. Support positioning SRS configured outside initial BWP in RRC_INACTIVE state
2. SRS switching period: following existing SRS-SwitchingTimeNR IE.
	27-15
	Yes
	
	UE SRS transmission outside initial BWP in RRC_INACTIVE state is not supported
	Per band
	No
	No
	No
	Need for the location server to know
	Optional with capability signaling.

	27. NR_pos_enh
	27-x7
	Support of Semi-persistent SRS Resources for positioning in RRC_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}
	13-8b, 27-15
	Yes
	
	UE SP-SRS transmission in RRC_INACTIVE state is not supported
	Per band
	No
	No
	No
	Need for the location server to know
	Optional with capability signaling.




	ZTE [3]
	New FG 27-2-x for TRP beam/antenna information
Comments: One new FG is needed based on the following agreement. The capability signaling from UE is to let LMF know if it can receive the new assistance information. 
	Agreement in RAN1#107e
From the RAN1 perspective, for the TRP beam/antenna information to be optionally provided by the LMF to the UE for UE-based DL-AoD:
· The LMF provides the quantized version of the relative Power between PRS resources per angle per TRP.
· The relative power is defined with respect to the peak power in each angle
· For each angle, at least two PRS resources are reported.
· Note: the peak power per angle is not provided
· Note: up to RAN3 to decide how the TRP beam information is provided to the LMF for both UE-assisted and UE-based
· Send an LS to RAN2/RAN3 to decide on the signaling details



Proposal 10: Add one new FG for the TRP beam/antenna information as follows
	27. NR_pos_enh
	27-2-x
	Support reception of TRP beam/antenna information provided by LMF for UE-based DL-AoD
	Support reception of TRP beam/antenna information provided by LMF
· The LMF provides the quantized version of the relative Power between PRS resources per angle per TRP.
· The relative power is defined with respect to the peak power in each angle
· For each angle, at least two PRS resources are reported.

	
	No
	
	Reception of TRP beam/antenna information provided by LMF is not supported
	Per UE
	n/a
	n/a
	n/a
	· 
	Optional with capability signaling





New FG 27-2-y for support of AOD measurements with an expected uncertainty window
Comments: One new FG is needed based on the following agreement. The capability signaling from UE is to let LMF know if it can receive the new assistance information. 
	Agreement in RAN1#107e
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




Proposal 11: Add one new FG for support of AOD measurements with an expected uncertainty window as follows
	27. NR_pos_enh
	27-2-y
	Support reception of expected uncertainty window for AOD measurements
	Support reception of expected uncertainty window for AOD measurements 

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

	
	No
	
	Reception of expected uncertainty window for AOD measurements is not supported
	Per UE
	n/a
	n/a
	n/a
	Candidate values are{ Option 1, Option 2}
	Optional with capability signaling




New FG 27-2-z for prioritization of DL-AOD reporting
Comments: One new FG is needed based on the following agreement. The capability signaling from UE is to let LMF know if it can receive the new assistance information. 
	Agreement in RAN1#107e
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 



Proposal 12: Add one new FG for prioritization of DL-AOD reporting as follows
	27. NR_pos_enh
	27-2-z
	Support reception of prioritization of DL-AOD reporting
	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  
	
	No
	
	Reception of prioritization of DL-AOD reporting is not supported
	Per UE
	n/a
	n/a
	n/a
	Candidate values are { Option 1, Option 2}
	Optional with capability signaling





	vivo [4]
	· 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



· 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.
[bookmark: OLE_LINK8]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.

· [bookmark: OLE_LINK3]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.
0. Option 1: UE may indicates support of two priority states.
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
0. State 2: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
0. Option 2: UE may indicate support of three priority states
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
0. State 2: PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS
0. Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.
0. State 3: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
0. Option 3: UE may indicate support of single priority state
0. 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
Proposal 17: 
· 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
0. Option 1: UE may indicates support of two priority states.
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
0. State 2: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
0. Option 2: UE may indicate support of three priority states
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
0. State 2: PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS
0. Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.
0. State 3: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
0. Option 3: UE may indicate support of single priority state
0. 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.


· 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
Proposal 18: 
· 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




	CATT [5]
	

	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	

	CAICT [8]
	Positioning SRS transmission is supported in RRC_INACTIVE state. This feature should be reported by UE capability signaling and max number of SRS Resource sets for positioning supported by UE per BWP, max number of periodic SRS Resources for positioning per BWP and max number of periodic SRS Resources for positioning per BWP per slot are defined.
One issue to be discussed is whether there should be a separate UE feature for RRC_INACTIVE state, as it has been agreed at last meeting, there are two options supported for positioning SRS 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.
In our point of view, since the parameters of positioning SRS for RRC_INACTIVE UEs including bandwidth, SCS and CP type configured by RRC can be different from that of initial UL BWP, which means it is not mandatory for all UEs to support this feature, it is necessary to introduce a UE capability signaling to indicate whether UE can support the feature of the parameters configured by RRC for positioning SRS are different from that of initial UL BWP indicated by system signaling.
· [bookmark: _Hlk86955412]Proposal 1: Introduce a UE capability signaling to indicate whether UE can support the feature of the parameters configured by RRC for positioning SRS are different from that of initial UL BWP indicated by system signaling.

	Qualcomm Incorporated [9]
		27. NR_pos_enh
	27-4-2
	LOS/NLOS Indicator for M-RTT positioning
	Support reporting LoS/NLoS indicator to LMF for UE Rx-Tx time difference measurements to LMF 
· LOS/NLOS indicator type: {softValue, hardValue}
	13-4
	No
	
	
	per band
	n/a
	n/a
	n/a
	The candidate value are {0, 0.1, …, 0.9, 1} 

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




	OPPO [10]
	

	xiaomi [11]
	While according to the agreements in RAN1-107 e-meeting [4] listed as below, as for the TRP beam/antenna information, we suggest a new FG on support of the TRP beam/antenna information. While for the purpose of prioritization of DL-AOD reporting, we suggest a new FG on support of association a subset of PRS resource with a PRS resource, as well as a new FG on support of the boresight direction information.

RAN1-107 e-meeting Agreement 
From the RAN1 perspective, for the TRP beam/antenna information to be optionally provided by the LMF to the UE for UE-based DL-AoD:
· The LMF provides the quantized version of the relative Power between PRS resources per angle per TRP.
· The relative power is defined with respect to the peak power in each angle
· For each angle, at least two PRS resources are reported.
· Note: the peak power per angle is not provided
· Note: up to RAN3 to decide how the TRP beam information is provided to the LMF for both UE-assisted and UE-based
· Send an LS to RAN2/RAN3 to decide on the signaling details

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 
Proposal 3: add new FGs:
· support of the TRP beam/antenna information;
· support of association a subset of PRS resource with a PRS resource for the purpose of prioritization of DL-AOD reporting;
· support of the boresight direction information.
	27. NR_pos_enh
	27-2-xx1
	Support of the TRP beam/antenna information for UE-based DL-AOD
	Support of reception of TRP beam/antenna information for UE-based DL-AOD
	
	No
	
	Positioning assistance data containing TRP beam/antenna information is not supported by UE
	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
	27-2-xx2
	Support of association a subset of PRS resource with a PRS resource
	Support of reception of a subset of PRS resource of  the associated PRS resource for the purpose of prioritization of UE-assisted DL-AOD reporting
	
	No
	
	Positioning assistance data containing a subset of the PRS resource of the associated PRS is not supported by UE
	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
	27-2-xx3
	Support of the boresight direction information for each PRS resource 
	Support of reception of boresight direction information for each PRS resource for UE-assisted DL-AOD reporting
	
	No
	
	Positioning assistance data containing boresight direction information for each PRS resource is not supported by UE
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling



According to the agreements in RAN1-107 e-meeting [4] listed as below, the FG for UE capability for priority handling of PRS when PRS measurement is outside MG should be introduced.

RAN1-107 e-meeting 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.

Proposal 5: Add new FG:
· support of priority handling of PRS when PRS measurement is outside MG;
	27. NR_pos_enh
	27-3-xx1
	Support of the priority handling of PRS
	Support maximum number of priority states for the priority handling of PRS
	
	No
	
	the priority handling of PRS is not supported by UE
	Per UE
	n/a
	n/a
	n/a
	Candidate value {1, 2, 3}
	Optional with capability signaling





	Intel Corporation [12]
	RAN1 agreed that 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


Introduce new FG 27-2-3 for DL-AoD positioning enhancements:
Support of assistance information for DL-AoD measurements that includes following components
Support of expected DL-AoD/ZoD value and uncertainty (of the expected DL-AoD/ZoD value) range(s)
Support of expected DL-AoA/ZoA value and uncertainty (of the expected DL-AoA/ZoA value) range(s)

The proposed new FG 27-2-3 can be further divided into two FGs:
27-2-3a: Support of expected DL-AoD/ZoD value and uncertainty (of the expected DL-AoD/ZoD value) range(s)
27-2-3b: Support of expected DL-AoA/ZoA value and uncertainty (of the expected DL-AoA/ZoA value) range(s)

RAN1 agreed that TRP beam/antenna can be optionally provided by the LMF to the UE for UE-based DL-AoD. This requires definition of new additional UE capability.


Introduce new FG 27-2-4 for DL-AoD positioning enhancements:
27-2-4: Support of TRP beam/antenna information for UE-based DL-AoD positioning

In our understanding, for DL-AOD UE can report either DL PRS-RSRPP or DL PRS-RSRP or their combination. Additional FG is needed for reporting of both DL PRS-RSRP and DL PRS-RSRPP for the first arrival path.


Introduce new FG 27-2-5 for DL-AoD positioning enhancements:
27-2-5: Support of the first path DL PRS RSRPP and DL PRS RSRP reporting for DL-AOD in the same report

RAN1 agreed that for UE-assisted DL-AOD positioning method, the LMF may indicate in the assistance data, one or both of the following options:
Option 1: subject to UE capability, for each PRS resource, a subset of PRS resources for the purpose of prioritization of DL-AOD reporting
Option 2: subject to UE capability, for each PRS resource, the boresight direction information


Introduce two new FGs 27-2-6 and 27-2-7 for DL-AoD positioning enhancements:
27-2-6: Support of prioritization information for DL PRS reporting (subset of DL PRS resources) for DL-AOD positioning
27-2-7: Support of the boresight direction indication for the DL PRS resource for DL-AOD positioning



	China Telecom [13]
	

	MediaTek Inc. [14]
	

	LG Electronics [15]
	

	Nokia/Nokia Shanghai Bell [16]
	· Add new FG to cover the case of phase center offset compensation for TEGs. See details for proposed FG in the Annex. Given there is an existing RAN1 agreement to support PCO for TEGs, then in case a new FG is not agreeable, it has to be captured as a component of 27-1-1 and 27-1-2 instead.


	Ericsson [17]
	




Other

	Company
	Summary

	Huawei/HiSilicon [2]
	We suggest to renumber all the FG in the form of 27-x-y into 27-x, since those FG numbers will be reference in the “prerequisite FGs”.
Proposal 1: Renumber all the FGs in the form of 27-x-y to 27-XX (may have 27-XXa, 27-XXb, etc.).

	ZTE [3]
	

	vivo [4]
	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.

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.


	CATT [5]
	

	Samsung [6]
	

	NTT DOCOMO, INC. [7]
	

	CAICT [8]
	

	Qualcomm Incorporated [9]
	

	OPPO [10]
	

	xiaomi [11]
	

	Intel Corporation [12]
	· [bookmark: _Hlk93237977]Add new values for R17 UEs for Rel-16 FG 13-1 Common DL PRS Processing Capability
· 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.
· T: {1, 2, 4, 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms

In Rel.16, the FGs for DL PRS resources for various NR positioning techniques were defined in 错误!未找到引用源。. The same FGs are in general applicable for NR positioning by RRC_INACTIVE UEs.


The Rel.16 NR positioning FGs (13-2/2a/2b, 13-3/3a/3b, 13-4/4a/4b) for DL PRS resources and different NR positioning techniques are reused and defined as pre-requisites for FGs associated with NR positioning measurements by RRC_INACTIVE UEs


	China Telecom [13]
	

	MediaTek Inc. [14]
	

	LG Electronics [15]
	

	Nokia/Nokia Shanghai Bell [16]
	

	Ericsson [17]
	



1. Discussion/Approval Items during RAN1 #107bis-e — First Checkpoint
[bookmark: _Hlk48059864]After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following topics were identified by the moderator for discussion/approval during RAN1 #107bis-e. 

Note: Consistent with other work items, anything related to Release 16 feature groups should be discussed in agenda item 8.5 “Maintenance on NR Positioning Enhancements” or in email discussion [107bis-e-R17-RRC] “LS to RAN2 on updated Rel-17 RRC parameters”

General comments

	Company
	Comments/Questions/Suggestions

	
	



2. Issue 1: FG 27-1-1
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

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




	Company
	Comments/Questions/Suggestions

	ZTE
	Support in principle.  However, we are still not convinced for the following.  If UE support one TEG, why the timing error difference is not within a margin sometimes?
[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.]

	vivo
	Generally okay, and we would like to confirm UE-RxTEGs are consistent and no separate row for two methods are needed for TDOA and Multi-RTT positioning.

	Qualcomm
	DL-TDOA and multi-RTT are separate methods. Different bit is needed for each feature that is different for different method, in order to ensure smooth testability of the features if they are deployed. A UE may be supporting UERxTEG reporting for DLTDOA but not for RTT, since for RTT a UE may choose to support/test the RxTxTEG reporting. 
The argument in favor of 1 UE feature is the fact that the same value would be reported for both. This is likely true only under the assumption that the feature is supported by the UE for both methods. As a compromised proposal, we propose to say:
· Single FG with 3 components:
· Support of RxTEG reporting for DL-TDOA
· Support of RxTEG reporting for Multi-RTT
· Maximum number of RxTEGs for both methods (current component)

We the above, if a UE supports this feature for both methods, then the same value will be repoted, however a UE would still be able to report whether it supports the feature for different methods. 

	Huawei, HiSilicon
	We prefer to keep separate FGs for DL-TDOA and Multi-RTT. 
For the sake of progress, we suggest to clarify that the same values should be reported for DL-TDOA and Multi-RTT if supported, since the capabilities in LPP are reported per positioning method.

	Ericsson
	We support the moderator’s proposal of keeping single FG for DL-TDOA and Multi-RTT.
We have similar concerns on supporting the value 1 since the Rx TEG reporting is only needed when there are more than 1 Rx TEGs.  So, we suggest to remove the value 1, and also remove the following part:
[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.]

If we remove candidate values 12, 16, 24, and 32, then we should also modify the last note as follows:
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 7 31

	CATT
	Support the updated FG.

	OPPO
	The report type should per FS.  For UE implementation, the hardware may be shared by some bands. For example, if UE is working on Band A, it can use 4 Rx antennas. If UE is working on Band A and Band B, then UE may retune 2 antennas to Band B and use 2 antennas for each band. In some sense, it is similar to the UE capability of MIMO layers which is FSPC. Thus, we propose the TEG-related UE capability should be reported per band per band combination (FS)

We prefer to have a common FG for both positioning methods. However, we are also open to separate components/FG for different positioning methods.

	Nokia/NSB
	OK with the FL proposal, but fine with keeping the larger candidate values as well. 

	Samsung 
	If the intention is to ask UE to report same value when both methods are supported, a note is needed to clarify this. Sth like:
Note: a single value is reported when both multi-RTT and DL-TDOA are supported.

	China Telecom
	Support the updated FG and  we don’t think the seprated rows are needed.

	Intel
	Prefer to have separate FGs following the principle developed in Rel16 (capability per positioning method).

	LGE
	We are generally fine with current moderator’s proposal. But, for candidate value of ‘3’, the value of 3 is originally not considered in accordance with previous agreement in the previous 106bis meeting. So, if there is no clear reason to support it, we prefer to remove it.

Agreement:
· Support the following parameters and values related to the accuracy enhancement for mitigating UE Rx/Tx and/or gNB Rx/Tx timing errors: 
	Parameter Description
	Values in specifications (e.g., TS 37.355, TS 38.455)
	Values that can be signaled as part of UE Capability
	Comments

	The maximum number of UE RxTEGs [for UE-assisted DL TDOA and/or Multi-RTT] 
	[32]
 
	[1, 2,4,6,8,12,16,24,32]
FFS: per UE/band /FL/FR
	The parameter is used for supporting DL-TDOA and/or Multi-RTT

	The maximum number of UE TxTEGs [for UL-TDOA and/or Multi-RTT] 
	[8]
	[1, 2,4,6,8]
FFS: per UE/band /FL/FR
	The parameter is used for supporting UL-TDOA and/or Multi-RTT

	The maximum number of UE-RxTx TEGs 
	[256]
 
	[1, 2,4,6,8,12,16,24,32,64, 128, 256]
FFS: per UE/band /FL/FR
 
	The parameter is used for supporting Multi-RTT






2. Issue 2: FG 27-1-2
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

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

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.

[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




	Company
	Comments/Questions/Suggestions

	ZTE
	· This FG is reported to gNB, so it is not needed to let LMF know. Otherwise, there is no difference from FG 27-1-2a
· The candidate value 3 is needed to align with FG 27-1-1

	vivo
	Firstly, adding “for SRS resource for positioning” after UE-TxTEG may be needed since UL TDOA can be achieved by SRS Resource or SRS Resource for positioning, but only SRS Resource for positioning has agreed to associated Tx TEG information based on the following agreement. So, we proposed adding “for SRS resource for positioning” after UE-TxTEG and changing “SRS or SRS resource” for “SRS Resource for positioning”.
	Agreement:
Support the following for mitigating UE Tx timing errors and/or TRP Rx timing errors for UL TDOA
· Support a TRP to provide the association information of RTOA measurements with TRP Rx TEG(s) to the LMF when the TRP reports the RTOA measurements to the LMF if the TRP has multiple Rx TEGs
· Support a UE to provide under capability the association information of UL SRS resources for positioning with Tx TEGs to the LMF if the UE has multiple Tx TEGs
· FFS: Whether to support a UE to provide the association information of UL SRS resources for MIMO with Tx TEGs to the LMF if the UE has multiple Tx TEGs
· FFS: Whether the association information is sent directly from UE to LMF, or is first provided to gNB and then forwarded to LMF;  
· FFS: the details of the Signaling, procedures, and UE capability




In addition, based on the description about” 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” in 27-1-1, we think “same Tx-TEG-ID”  is more clear and unified, so propose to change “an Tx-TEG-ID” to “same Tx-TEG-ID’
Lastly, we would like to confirm whether the separate row is needed if the capability need for both gNB and LMF to know, and agree with to add 3 in the feature.
Proposed modification:
	Support of UE-TxTEGs for UL TDOA 
	The maximum number of UE-TxTEG for SRS resource for positioning, 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 for positioning” and  “UE-TxTEGs for RTT is not supported and no assumption can be made on the mitigation of UE Tx timing for the SRS for positioning
	FFS: per band or per FS
	n/a
	n/a
	n/a
	The candidate values are {[1, ]2, 3,4, 6, 8}

If value=1 is indicated by the UE, the UE Tx timing errors differences between two SRS resources for positioning are within a margin only if the UE reports an same Tx-TEG-ID associated with the SRS resources for positioning, otherwise, no assumption can be made about the timing error differences between these SRS resources.

[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]




	Qualcomm
	To ZTE: The feature makes sense to be reported the LMF so that the LMF would know that it can request from the serving gNB this information, otherwise how would the LMF know that the UE supports it? There is difference with the 27-1-2a because in one case the UE reports through RRC and the other case reports through LPP. It is 2 diffferent high layer protocols and a UE-gNB-LMF IoDT effort would need to have a specified way of testing each highlayer protocol and reporting separately. 

With regards to vivo’s comment: We are supportive of claryfing that this is for “SRS for Positioning” as the agreement says. 

	Ericsson
	For this feature, it is sufficient the UE reports this capability to the serving gNB, as shown in the agreement below.  The serving gNB will forward the association information provided by the UE to the LMF.  But that does not really mean the UE has to report this capability also to the location server.  So we suggest to remove ‘[Need for location server to know if the feature is supported]’

Agreement:

Confirm and modify the working assumption with the following modifications:
· For mitigating UE Tx timing errors for UL TDOA, subject to UE’s capability, support the serving gNB to request a UE to provide the association information of UL SRS resources for positioning with Tx TEGs to the serving gNB if the UE supports multiple UE Tx TEGs for UL TDOA.
· The serving gNB should forward the association information provided by the UE to the LMF.
· UE should report its capability of supporting multiple UE Tx TEGs for UL TDOA to serving gNB.
· For mitigating UE Tx timing errors for Multi-RTT, subject to UE’s capability, support the LMF to request a UE to provide the association information of UL SRS resources for positioning with Tx TEGs directly to the LMF if the UE supports multiple Tx TEGs for Multi-RTT.
· UE should report its capability of supporting multiple UE Tx TEGs for Multi-RTT directly to the LMF.
· Note: For mitigating UE Tx timing errors when both UL-TDOA and Multi-RTT, or UL-TDOA and DL-TDOA are used, the UE should provide the association information of UL SRS resources for positioning with Tx TEGs, subject to UE capability (in the bullets above):  
· to the serving gNB if a request to provide the association information is received from the gNB 
· to the LMF if a request to provide the association information is received from the LMF. 

We suggest to add candate value 3 to this FG

Regarding supporting the value 1, the Tx TEG association reporting is only needed when there are more than 1 Tx TEGs.  So, we suggest to remove the value 1, and also remove the following part:
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.





	CATT
	Support the updated FG in principle, and we share the same view with ZTE and vivo that the value of “3” should be added in order to align with FG 27-1-1, as shown in the RED color below
	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, 3, 4, 6, 8}

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.

[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




	OPPO
	WE prefer FS as the reporting type. The reason is the same as that for FG 27-1-1
We also support the following proposals:
· vivo’s modifications for “SRS resource for positioning” and “same”. 
ZTE”s suggestion on the caudate value of 3

	Nokia, NSB
	We are OK with FL proposal.

	China Telecom
	We agree to add candidate value 3 to the FG.
And we also think the LMF should know the FG.

	Intel
	We propose the following changes:
(1) Propose to change FG name to: “Support of UE-TxTEGs reporting in RRC for UL TDOA”
(2) Clarify that feature is defined for SRS for positioning as mentioned by vivo
(3) FG is signaled to gNB and thus there is no need for location server / LMF to know

	LGE
	Regarding the Need for location server to know: Since UE directly provides association information about Tx TEGs to gNB when only UL-TDOA is applied (based on following agreement in the previous meeting), we think  there is no reason to let location server know whether it is supported or not. We prefer to delete it.
Agreement 
Confirm and modify the working assumption with the following modifications:
· For mitigating UE Tx timing errors for UL TDOA, subject to UE’s capability, support the serving gNB to request a UE to provide the association information of UL SRS resources for positioning with Tx TEGs to the serving gNB if the UE supports multiple UE Tx TEGs for UL TDOA.
· The serving gNB should forward the association information provided by the UE to the LMF.
· UE should report its capability of supporting multiple UE Tx TEGs for UL TDOA to serving gNB.
· For mitigating UE Tx timing errors for Multi-RTT, subject to UE’s capability, support the LMF to request a UE to provide the association information of UL SRS resources for positioning with Tx TEGs directly to the LMF if the UE supports multiple Tx TEGs for Multi-RTT.
· UE should report its capability of supporting multiple UE Tx TEGs for Multi-RTT directly to the LMF.
· Note: For mitigating UE Tx timing errors when both UL-TDOA and Multi-RTT, or UL-TDOA and DL-TDOA are used, the UE should provide the association information of UL SRS resources for positioning with Tx TEGs, subject to UE capability (in the bullets above):  
· to the serving gNB if a request to provide the association information is received from the gNB 
· to the LMF if a request to provide the association information is received from the LMF. 

Additionally, to cover the Note in the above agreement such as ‘both UL-TDOA and Multi-RTT, or UL-TDOA and DL-TDOA are used, we think making an additional FG seems appropriate. 



2. Issue 3: FG 27-1-2a
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

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




	Company
	Comments/Questions/Suggestions

	ZTE
	Candidate value 3 may be needed to align with FG 27-1-1

	vivo
	The same comment as 27-1-2, change “an Tx-TEG-ID” to “same Tx-TEG-ID’, and okay to add candidate value 3.

	Qualcomm
	OK with the changes from ZTE & vivo. 

	Ericsson
	We suggest to add candate value 3 to this FG

Regarding supporting the value 1, the Tx TEG association reporting is only needed when there are more than 1 Tx TEGs.  So, we suggest to remove the value 1, and also remove the following part:
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.


	CATT
	Support the updated FG in principle, and we share the same view with ZTE and vivo that the value of “3” should be added in order to align with FG 27-1-1

	OPPO
	Support the proposals of ZTE/vivo
WE prefer FS as the reporting type. The reason is the same as that for FG 27-1-1


	Nokia, NSB
	OK

	China Telecom
	Support the updated FG and we agree to add candidate value 3 to the FG.

	Intel
	Support including changes by vivo and ZTE

	LGE
	We are fine with current version of moderator’s proposal.



2. Issue 4: FG 27-1-3
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	 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 and 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 63 [255]
	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	ZTE
	· For the candidates, more values are needed as up to 8 for both TxTEG and RxTEG. Hence, all the combinations of TxTEGs times RxTEGs should be included, i.e.
{1, 2, 4, 6, 8, 12, 16, 18, 24, 32, 36, 48, 64}. 
· For the last note, it should be ‘up to 255’ considering global RxTxTEG ID across maximum 4 frequency layers.

	vivo
	Same view with ZTE, the number “63” in the note may need to be expanded to 127 at least since up to 4 FLs is supported by UE and the maximum number per band is 32 so that 32*4=128

	QUalcomm
	We support the changes from vivo and ZTE

	Huawei, HiSilicon
	Maybe we have leave [255] in the note now, since this is related to what is actually contained in the reporting.

	Ericsson
	Similar commanets as in previous FGs.  
Regarding supporting the value 1, the RxTxTEG reporting is only needed when there are more than 1 RxTxTEGs.  So, we suggest to remove the value 1, and also remove the following part:
[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]


	CATT
	For the candidate values, the value of “64” should be included to support the condition of 8 UE Tx TEG and 8 UE Rx TEG. For the last note, the RxTxTEG ID should span from 0 up to 255, to support up to 4 PFLs, considering each PFL has at most 64 RxTxTEG ID and the “per band” reporting on this capability does not imply that the RxTxTEG IDs in the measurement report are grouped per band.

	OPPO
	We are ok with ZTE’s proposal
WE prefer FS as the reporting type. The reason is the same as that for FG 27-1-1


	Nokia, NSB
	Generraly OK, but fine to keep larger candidate values as well. 

	NTT DOCOMO
	We support the changes from vivo and ZTE.

	Intel
	Support

	LGE
	We have a concern about the candidate value and the RxTxTEG ID in the Note. When the value of ‘32’ is reported for RxTx TEG and 4PFLs are configured, the RxTxTEG IDs can be over ‘63’ because 32*4=128 indices can be derived. So, we prefer to discuss the detail values after decision on details about Rx TEG and Tx TEG because RxTx TEG has a dependence on each value. 
If maximum number of both Rx TEG and Tx TEG are supported by ‘8’ per band, we think the value of ’64’ seems appropriate considering the combination between Rx TEG and Tx TEG. Additionally, the RxTxTEG ID can span from 0, up to 255 considering the 4PFLs



2. Issue 5: FG 27-1-4
After review of contributions submitted to RAN1 #107bis-e in this agenda item, nothing is proposed by the moderator. 
2. Issue 6: FG 27-1-4a
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-1-4a
	Support of  UE Rx TEGs for measuring the same DL PRS resource simultaneously
	The maximum number of  UE Rx TEGs for measuring the same DL PRS resource simultaneously
	27-1-4
	No
	
	
	Per band
	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.
	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	ZTE
	Support

	vivo
	OK

	QUalcomm
	Support

	Ericsson
	We suggest to add a component value of 3 to this FG.  Note that FG 27-1-1 also supports component value of 3.  So it is good to align the component values.

	CATT
	Support the updated FG in principle, and we prefer that the value of “3” should be added in order to align with FG 27-1-1

	OPPO
	WE prefer FS as the reporting type. The reason is the same as that for FG 27-1-1

	Nokia, NSB
	OK

	China Telecom
	Support. And we are fine with Ericssion and CATT’s comment on candidate value.

	Intel
	Support assuming that LPP signaling for request of simultaneous measurement using different RxTEGs for the same DL PRS resource is introduced

	LGE
	We think 27-1-4 is enough. Considering the previous agreement as shown in below. RAN1 didn’t discuss about simultaneous reception at UE side even though we understand the intention of this FG clearly. In addition, there is also no requirement on the UE side. That is, FG 27-1-4 can cover this feature. So, we think this FG 27-1-4a seems unnecessary.  
	Agreement (in 105-e)
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], 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






2. Issue 7: FG 27-2-1
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-2-1
	[UE-assisted] DL PRS RSRP measurement report of the first path for UE-assisted 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 or 13-3, 13-4, 13-5, 13-8]
	No
	
	
	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

The maximum number of first path PRS RSRP per TRP should be less than or equal to the maximum number of PRS RSRP (27-2-2)
	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	ZTE
	Support

	vivo
	Delete 13-3 and 13-4 in the Prerequisite feature group since the feature is for DL-AOD, but 13-3 is for TDOA, and 13-4 is for Muti-RTT.

	Qualcomm 
	Only 13-5 is needed in the prerequisites. 

	Huawei, HiSilicon
	We would like to understand whether this applies to DL-AoD only or all DL-related methods. Clearly the second component is designed for DL-AoD only.
If this FG is dedicated for DL-AoD, we prefer to keep only FG 13-2 as the prerequisite FG.

More FGs can be added for DL-TDOA and Multi-RTT.

	27. NR_pos_enh
	27-2-1
	[UE-assisted] DL PRS RSRP measurement report of the first path for UE-assisted 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 or 13-3, 13-4, 13-5, 13-8]
	No
	
	
	FFS: Per UE or per band

	27. NR_pos_enh
	27-2-1a
	DL PRS RSRPP measurement report of the first path for UE-assisted DL-TDOA
	Support of measuring and reporting the PRS RSRP of the first path for DL-TDOA positioning method
	13-3
	No
	
	
	Per UE 

	27_pos_enh
	27-2-1b
	DL PRS RSRPP measurement report of the first path for Multi-RTT
	Support of measuring and reporting the PRS RSRP of the first path for Multi-RTT positioning method
	13-4
	No
	
	
	Per UE




	Xiaomi
	First we share same view as vivo and Qualcomm that 13-3 and 13-4 should be removed.
Then according to the agreements shown below, also for UE based DL AOD, the UE can be requested subject to UE capability to measure the PRS RSRP of the first path. So we suggest to add a new  27-2-1a with “DL PRS RSRP measurement of the first path for UE-based DL-AoD”

RAN1-105 e-meeting Agreement:
For both UE-based and UE-assisted DL-AOD, the UE can be requested subject to UE capability to measure and report (for UE-assisted) the PRS RSRP of the first path
· FFS: Details of measurement and reporting of PRS RSRP of the first path



	CATT
	Support the updated FG.

	OPPO
	Delete 13-3 and 13-4 from the prerequisite

	Nokia, NSB
	FG 13-4 can be removed from pre-requisite.

	China Telecom
	We share the similar view as vivo and Xiaomi that the 13-3 and 13-4 should be deleted since they are for DL-TDOA and multi-RTT. The 13-2 and 13-5 should be both needed here.

	Intel
	Pre-requisites need to be fixed. Agree with Qualcomm that only 13-5 is needed as 13-2 is pre-requisite for 13-5. Other FGs correspond to another methods and should be reflected in separate FGs

	Ericsson
	We would prefer a generic FG for the path RSRP measurements applicable for all supported methods. 

	LGE
	We prefer to delete 13-3 and 13-4. Considering the fact that the reported PRS measurement can be composed of both DL PRS-RSRP and DL PRS-RSRPP, 27-2-2 needs to be added for the requisite.
Additionally, RAN1 already uses ‘RSRPP’ to avoid conflict with legacy RSRP and the word ‘RSRPP’ is already used in specification such as 38.214. So, related word like as ‘DL PRS RSRP measurement report of the first path’ needs to be modified as ‘DL PRS RSRPP measurement report of the first path’. This modification needs to be applied for not only this FG, but also for all other FGs.



2. Issue 8: FG 27-2-2
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

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

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. 

	[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
	Yes
	n/a
	The candidate values are {[12, ]16, 24[, 32, 64]}

Need for location server to know if the feature is supported

The maximum number of reported DL PRS RSRP should be more than the maximum number of reported DL PRS RSRP of the first path
	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	ZTE
	We think the requisite should be only FG 13-2. If UE reports this FG, it doesn’t need to report FG 13-5(report up to 8 RSRP) anymore. 

	Xiaomi
	We share same view as ZTE

	CATT
	Support the updated FG.

	Nokia, NSB
	Removing 13-5 would create an incompatibility issue with gNBs implementing only Rel-16 positioning. It would not know UE is capable of supporting the feature with K<=8. 

	China Telecom 
	We support the updated FG. We agree with ZTE and Xiaomi to remove the 13-5.

	Intel
	Only 13-5 is needed in the prerequisites.

	Ericsson
	Same view as ZTE.

	LGE
	We are generally fine with current version of the moderator’s proposal. But, we also have a similar view with ZTE’s suggestion.



2. Issue 9: FG 27-3-1
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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]
	[13-1, 13-4, 13-8]
	No
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	[The candidate values are {1}]

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




	Company
	Comments/Questions/Suggestions

	ZTE
	Since this not related to band requirement, we suggest it is per UE basis

	vivo
	Other candidate values may not be completely excluded since we have sent LS to RAN4 to consider the value

	Qualcomm
	To ZTE: We think it is related to band requirements, processing requirements available at a UE operating at different bands, and also related to which feature is going to be tested first/second. It is likely low-latency positioning to be more applicable to specific bands than others, and therefore this feature should be “per-band” as is any other PRS-processing-related capability feature. 



	Huawei, HiSilicon
	We think that to align with the RAN4 discussion, this capability should aim to address the samples excluding the potential AGC sample.
Perhaps a Note would be sufficient.
Note: The sample number does not account for the potential AGC sample.

We slightly prefer to change the title and component description as below.
	M-sample measurements of DL PRS
	Support of reporting a measurement when a measurement instance that is associated with a measurement quantity in the report corresponds M samples (instances) of a DL PRS resource set

Note: Each sample corresponds to a single DL PRS period/occasion
Note: The sample number does not account for the potential AGC sample.




	Ericsson
	Ok

	CATT
	Support the updated FG.

	OPPO
	This FG shall be per band. It is related with band requirement. 

	Nokia, NSB
	OK with FL proposal. Per UE signaling would work just fine as well, as supporting is anyway conditioned to the bands where UE reports support to FG 13-1. 

	NTT DOCOMO
	We are OK with the current candidate values at this stage.

	China Telecom
	For the candidate values, we share the similar view as vivo.
We prefer this FG to be UE based since the FG is not related to a specific band but should be applied per UE. 

	Intel
	Only M=1 was agreed => Propose to change the name of FG to “Support of DL PRS measurement and reporting over signle DL PRS period”

	Ericsson
	OK to keep candidate values open until the issue is settled. We think the FG should be per UE, since the prerequisite FG is already per band. 

	LGE
	Currently, just the value ‘1’ was decided for PRS processing sample number and other values have not been decided after LS for RAN4. So, we prefer to open to discuss it until more values are agreed.



2. Issue 10: FG 27-3-2
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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 No
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	Candidate values: One or more of {Type 1A, Type 1B, Type 2}

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




	Company
	Comments/Questions/Suggestions

	ZTE
	· It is better to combine 27-3-2 and 27-3-3 because both of them are basic components to make this FG work.  
· This FG should let gNB kown because gNB will configure the processing type to UE

	vivo
	Firstly, for Type 2, the same description as Type 1 about “ The DL signals/channels from [certain DL CCs] in the DL PRS symbols are affected.” may be needed. And considering no agreement about per cc or per UE for type 2, the adding description can be highlighted in yellow or in the bracket.
Secondly, we have concerns about the type ‘per band’ for this FG. We would like to confirm the consequence if the feature is not supported by the UE for a band. For us, it means DL PRS measurement outside MG and in a PRS processing window is not supported in the band. So, in this case, per band capability only means support or not in the band. And then we wonder whether it means the processing type is per band.  In other words, is it necessary for us to support different types of windows for different bands if those bands support “DL PRS measurement outside MG and in a PRS processing window”? For us, we prefer the type of windows for different bands is the same if those bands support the capability, otherwise, we think we need more time to consider the priority for different types of PRS processing windows in different bands.
Lastly, we share the same view with ZTE to let gNB know the FG

	Qualcomm
	To ZTE & vivo: The LMF is the entity that sends the PRS processing request to the gNB, and it makes decision of which method to be used, what response time it should expect, etc. Therefore, the LMF should be aware of this feature and not the gNB. We are OK to send it also to the gNB if it is clarified by the proponents what can the gNB do with it. Our understanding of the feature was:
· UE reports its capability of doing PRS-processing-based processing to the LMF
· The LMF requests from the gnB with the specific PRS processing window that the LMF desires.
· The gNB, will send to the UE the PRS processing window parameters. 

To vivo’s first comment: For us it means, the UE supports one or more specific Processing types in a specific band.:
· For example, lets assume a UE declares in B1, that it supports {1A, and 1B}. It means that if the UE is configured with a 1A processing window, then it implies that the UE will be able to do the correspond PRS processing of a PRS appearing in B1 such that it is prioritizes over the channels in any other DL band (since it is 1A PRS processing). Such a UE, in a different occasion, may be configured with a type-1B processing window; in this case, it implies that the UE will be able to do the corresponding PRS processing of a PRS appearing in B1 such that it is prioritized over the channels in this band. It should be understood that if the UE reports in a band the support of {1A and 1B}, each one corresponds to different PRS processing capabilities: If the UE is doing 1A PRS processing it has more processing/buffering resources available to dedicate to PRS so the latency capabilities will be smmaler. In such a way, an LMF/gNb can tradeoff the latency/flexibility requirements based on deployment, urgency of the Positioning request and general QoS. 

To the Moderator and all positioning fans: Even though it didn’t appear in our paper, we had previously discussed it over a few occasions: we believe that a note is needed for Type 1B/2 capability: 
· FFS: Discuss further whether the DL processing in additional bands may be affected, except the band that carries the PRS is FFS. E.g., in FR2, when a UE uses a “single beam” across multiple bands. 
Specifically, in FR2, a UE shall have a “single-beam” type of architecture across all the FR2 bands, and therefore the processing of the remaining DL signals in other bands may be affected. With the current Type 1A/1B/2 capabilities, in an FR2 band, a UE will only be able to declare an Type-1A (per-UE drop of other hannels), even though it may be able to really only drop the FR2 DL channels. It is an unfortunate suboptimal decision that we think should be fixed. 

	Huawei, HiSilicon
	We prefer to add the following component.

2. Supported number of PRS priority states: {1 state, 2 states, 3 states}


	Xiaomi
	Fisrt according to the agreement shown below, it is better to revise the second bullet of the note to “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 a certain band DL CCs are affected.”

RAN1-107 e-meeting 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.

Second we share same view as the first comments from vivo, that for the third bullet of the note, prefer to add “The DL signals/channels from [all DL CCs or a certain band] are affected” for Type 2.
Third we are fine to let gNB know the feature.

	Ericsson
	Support the moderator’s proposal.
The component proposed by Huawei is good to add to this feature group.  But this component is more suitable to be reported to the gNB as it is the serving gNB that decides which priority state to configure to the UE.

	CATT
	Support the updated FG. We think the FG should be per UE, since one band may support the PRS measurement outside MG, another band  may not support the PRS measurement outside MG.

	Nokia
	Per UE, the processing itself (i.e. FG 27-3-3) can be a per band indication.

	Samsung
	For the note which describles the capability refers to, it uses “refers to DL PRS being prioritized over other DL signals/channels”; we think the highlighted part is not accurate. The capability is only discussing the prioritization between PRS and other DL signals/channels.
So suggested change:
Note:
· Type 1A refers to the determiniation of prioritization between DL PRS being prioritized over  and 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 the determiniation of prioritization between DL PRS being prioritized over  and 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 the determiniation of prioritization between DL PRS being prioritized over  and other DL signals/channels only in DL PRS symbols within the PRS processing priority window.

Regarding QC’s question, we wonder if the intention is to allow capability 1B even when UE is capable of only single beam at a time? Which in our understanding, 1B could be supported in case of PRS and other DL signals are received with same Rx beam, of course it will be limited use cases, but this is the consequence that UE is only capable with single beam. 

	China Telecom
	Support the updated FG generally. We also think the FG should be reported to gNB.

	Intel
	Propose to update title as follows: DL PRS measurement outside MG within PRS processing priority window

	LGE
	We are generally fine with the FG. But, we have a minor question for our clear understanding, if there is specific UE who is capable of the type 1A only (per UE), we wonder does UE need to report the supportive of FG by per band?.   



2. Issue 11: FG 27-3-3
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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)	Type 1 – sub-slot/symbol 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: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms  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

Need for location server to know if the feature is supported

Note: A UE may declare PRS processing capabilities of each of the supported Type-1A, Type-1B, Type-2” capabilities in case it supports multiple types in a band
	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	ZTE
	We disagree with component 2.  In our view, the measurement and processing should be finished right after the end of the PRS processing window. Otherwise, there is no reason to drop other signals including PDSCH, PDCCH, CSI-RS etc. during the window. Our suggestion is to make T = N+X, i.e. UE can finish processing PRS X ms after N ms PRS transmission within the window. Here is our suggestion
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: {N+1, N+2, N+4, N+8} ms
b)	N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8} ms
Note: It is assumed that UE can finish processing PRS X ms after N ms PRS transmission within the window.

	vivo
	In this stage, we prefer to reuse Rel-16 formate and value, or FFS other values other than modifying the T value to N+X value directly since there are no related agreements.
We have some concerns about “it supports multiple types in a band” in the note. If multiple types are supported for a band, we think the capability is different for different types in a band since Type 1B needs to consider concurrent processing PRS and singals/channels from other bands, but Type 1A does not. So, if no separate capability for different types in a band, multiple types should also not be supported in a band.

	Qualcomm
	We agree with ZTE’s comment and this is a very important feature that really talks about the low-latency nature of this feature. The Rel-16 (N,T) do not make any sense here. As ZTE is suggesting, T needs to be a function of N and the time it requires to finish the processing.  In our paper, we wrote it as follows (even though it is the same concept as what ZTE is suggesting):
3. Maximum duration of DL PRS symbols N in units of ms a UE can process in the first part of a PRS processing window, assuming maximum DL PRS bandwidth in MHz, such that the UE is capable of reporting the measurements T-N ms after the last PRS symbol, where 
· N: {0.125, 0.25, 0.5, 1, 2, 3, 4, 5, 6, 8, 12} ms
· T: {N+4, N+5, N+6, N+8} ms 

Furthermore, it needs to be reported the BW for this type of processing. A UE performing a Rel-16 PRS processing (relaxed timeline) with 100 Mhz, may not be able to do it with the fast timeline. Furthermore, we suggest to have the UE to report the Bandwidth for each (N,T) combination. In short, a UE having to processing 100 MHz it can finish it in “approximately twice” the delay (it is not really a simple linear scaling, but for the sake of discussion, i am writing as “approximately twice”) compared to the delay needed for a 50 MHz PRS. Not scaling with bandwidth this UE capability would leave a lot latency gains in the table. A UE would have to underreport its latency (T-N) if it is only under the assumption 

	CATT
	We share the same view with ZTE and Qualcomm that T should be a function of N to emphasize the low-latency of this feature.

	OPPO
	We do not agree with ZTE’s suggestion of T = N+X. It does not have related agreement to support it. Actually, that suggestion introduce new UE behavior which was not agreed. 
We shall keep the formulation format of (N, T). 

	Nokia, NSB
	OK with FL proposal. 

	Samsung 
	We agree with vivo, such N+x is not needed. the structure of the (N,T) is fine, and smaller value of T could be added to group, e.g., {1, 2, 4, 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280}ms

	
	



2. Issue 12: FG 27-4-1
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-4-1
	LOS/NLOS Indicator for UE-assisted positioning
	Support reporting LoS/NLoS indicator type 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 {hard value, soft value, both} [0,1]]

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




	Company
	Comments/Questions/Suggestions

	ZTE
	Support

	Qualcomm
	Different component is needed for TDOA and for M-RTT for similar reasons as before. A UE may not support TDOA positioning at all, and may support RTT (or vice versa). If that UE has implemented the LOS/NLOS reporting for one of the methods, it should not be assumed that it has reported for another method; or at least there needs to be a specified way on how to test/IoDT the different features. We are OK to say that for both TDOA/RTT the same value is reported (hard or soft or both), but there needs to be a way to declare whether the feature is support for different methods. 

	Xiaomi
	Support 

	CATT
	Support the updated FG.

	OPPO
	The candidate value “both” does not make sense and it shall be removed. 
Supporting ‘both’ is equivalent to supporting ‘soft value’ since hard value is a subset of soft values. On the other hand, if a UE reports supporting ‘both’, the UE measurement report would cause ambiguity to the LMF.  The LMF would be confused when a UE reports 0 or 1 in measurement results. 

	Nokia, NSB
	For Prerequisite it should be at least one of: 13-5,13-6, or 13-11. No need to signal candidate values. Hard and soft value can be components of supporting this feature. 

	NTT DOCOMO
	Support

	China Telecom 
	The following agreement has been reached in RAN1 #107e
	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



We don’t see the necessarity to report both the soft value and hard value at the same time. If the soft value is supported, then the hard value can be known by both the UE and TRP, the reporting of hard value is useless when the soft value is reported. And since the soft values can be reported in step of 0.1 in [0,1], specific btis can be reserved for the hard value, by this way a 4 bits indicator is enough for the FG..

	Intel
	Support LOS/NLOS indication per method and differentiate hard/soft indication
Split FG 27-4-1 to two FGs:
27-4-1a: Support of hard LOS/NLOS indication for UE-assisted DL-TDOA positioning
27-4-1b: Support of hard LOS/NLOS indication for UE-assisted DL-AOD positioning
27-4-1c: Support of hard LOS/NLOS indication for UE-assisted Multi-RTT positioning
27-4-1d: Support of soft LOS/NLOS indication for UE-assisted DL-TDOA positioning
27-4-1e: Support of soft LOS/NLOS indication for UE-assisted DL-AOD positioning
27-4-1f: Support of soft LOS/NLOS indication for UE-assisted Multi-RTT positioning


	Ericsson
	Support. 

	LGE
	Agree with current version of the moderator’s proposal. But, for clear descrition and to reflect previous RAN’1s agreement more precisely, we prefer to modify the note regarding candidate value as below:
[The candidate value are {hard value, soft value, both} [0,1]]       The candidate value are {hard value [0, 0.1, …, 0.9, 1], soft value [0, 1], both}

Regarding the ‘both’. We cannot under stand why does the UE report ‘hard’ value and ‘soft’ value together. For example, when the UE reports soft value as 0.3 and hard value as 0 respectively, the hard value seems meaningless because soft value already covers it. So, we do not support ‘both’ for candidate values.

In addition, for proving general understanding more cleary, we prefer to add additional an note such as “ Note: The values correspond to the likelihood of LoS, with a value of 1 corresponding to LoS and a value of 0 corresponding to NLoS” under the above candidate values.. 



2. Issue 13: FG 27-5-1
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-5-1
	[UE-initiated] on-demand PRS
	UE’s capability to Support of 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




	Company
	Comments/Questions/Suggestions

	ZTE
	Support

	Qualcomm
	OK

	Huawei, HiSilicon
	We think the following clarification is worthwhile:
For broadcast assistance data, LMF may not need to know if the feature is supported by the UE.

	Xiaomi
	Support 

	CATT
	Support

	OPPO
	Support

	Nokia, NSB
	Support

	NTT DOCOMO
	Support

	China Telecom
	Support.

	Intel
	Propose to slightly change title: Support of UE-initiated on-demand DL PRS request

	LGE
	Support.



2. Issue 14: FG 27-6
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

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




	Company
	Comments/Questions/Suggestions

	ZTE
	Not support.  
It is important to determine if this UE capability should be reported to gNB or LMF firstly. Because RAN2 has agreed UE RRC state is transparent to LMF, we believe this UE capability should be reported to gNB rather than LMF for aligning RAN2’s guidance. Hence, 27-6 is not needed as gNB is not aware of PRS processing capability. 
Our proposal is to support 27-17 only, i.e. a FG reporting to gNB if UE supports PRS measurement in RRC_INACTIVE state or not. 

	vivo
	Okay

	Qualcomm
	Support. 

To ZTE: The fact that “RAN2 has agreed that RRC state is transparent to LMF” doesn’t mean that the LMF should not know what are the UE capabilities in RRC inactive state nor that the UE should not have different capabilities. We need to have a working feature, and we don’t think that the feature is really working unless all the following 3 statements are met:
· A UE can declare different PRS capabilities for RRC connected and RRC Inactive:
· In RRC inactive state, a UE has different memory, processing, RF modules, “ON” and is trying to save power. If the UE cannot report different PRS capabilities, it is as if we are saying that the UE will effectively stay ON, and only “on paper” this is RRC inactive. This would be a very bad outcome for the whole feature. Clearly, it is one way to run the system: from signaling perspective, the UE appears as if it is in RRC inactive, but in the reality it spends as much as power, and has all the RF/memory/processing resources as it in RRC connected. But, this is not really RRC inactive Positioning; we are just tricking the ecosystem since no power gains shall be observed. This is the reason also that RAN4 is discussed different minimum requirements in RRC inactive vs RRC connected; to enable a UE to really transition to that low-power state, and not just “nominally/on-paper” say that it is.
· An LMF is aware of such capabilities, and can take into account such capabilities when deciding what technology/method to do use (e.g., send to the gNB, one way or another, what is the “assumed/proposed/requested/suggested state” when a location request is sent out)
· As we move towards commercial scenarios, an LMF should be able to have the intelligence to suggest the most appropriate power-state for the UE, and include that in their decision of which technology to use, what assistance data to send, etc. 
· Note also that in RAN4 there is an agreement to use the DRX periodicity for measurement period estimation. An LMF should be able to set the “response time” under some basic assumptions. Even if a UE reports the same PRS capabilities, LMF should be able to determine what is an expected measurement period. If it doesn’t know, and it only knows “whether the UE supports RRC inactive positioning”, then it would have an ambiguity. It would result into setting a larger response time than what is really needed. 
· A gNB makes the final call on what shall be the RRC state; and the LMF is not aware of it. 
· We fully understand the sensitivity that gNB vendors have on the RAN resources/decisions; we had similar debate for SRS: gNB vendors were saying that the LMF cannot pick the SRS for the UE, and that the gNB should do that. Then, the compromise was that the LMF suggests SRS transmission parameters and the gNB makes the final call. Similarly here, this could be a way forward. 
So, overall, if RAN1 is uncomfortable debating the RAN2 agreement (whether RRC state should be transparent or not), we should at least acknowledge that this feature makes sense when all the involved parties: UE, LMF, gNB, can actually do something different with this feature compared to legacy Rel-16 Positioning. Yes, we can make this a “paper-feature” and UEs being really in a “connected power mode” even when the gNB transitions the UE to RRC inactive, but that’s not good for the location services that 3GPP offers. We acknowledge that similar unfortunate suboptimality exists already for RRC-connected with and without DRX: When a UE has a location session ongoing, configuring the UE with DRX or not, it doesn’t really make a difference in capabilities, minimum requirements, signaling; what this means is that the UE would stay ON even during DRX OFF period, sacrifizing power for the duration of the location session. However, this was an agreement that happened in Rel-16, and has been inherited from LTE, under the context of “emergency services”; yes, i guess it makes sense, if someone calls E911, it wouldn’t matter as much whether the UE is saving power for the duration of the few seconds that emergency location session is going on. So, maybe this power-consumption subotpimally and transparency to the DRX state might be fine for emergency services. However, RRC inactive positioning is being introduced in Rel-17, and motivated for commercial cases, where fierce competition from other technologies needs to be taken into account, and having a power saving feature without saying what the UE/gNB/LMF can do to provide those power gains is bad for the location ecosystem. 

If we only specify that the knows only that the UE supports RRC connected/inactive, what we ONLY specify, is that the gNB can, opportunistically, send the UE to RRC inactive. The UE would still have to meet the capabilities that it reports for connected mode, and therefore, the UE would not really be able go to sleep, nor the LMF would be able to adjust the location request, assistance data, etc, accordingly. So, it seems to me that you are suggesting to just have a “paper-only-feature” that the UE and the LMF cannot really use it to get any power gains. 

	Huawei, HiSilicon
	Not needed for this FG, and we believe that what is available in RRC_CONNECTED should be the same for RRC_INACTIVE.

	CATT
	Support.

	OPPO
	According to RAN2 agreement, LMF Is not aware of UE’s RRC state. If UE reports different values for CONNECTED and INACTIVE, how does LMF to configure the PRS and what’s the corresponding UE behavior for different RRC states? Could some proponent(s) clarify it? 

	Intel
	RAN2 agreed that RRC state is transparent to LMF. The need for this FG can be further directly discussed in RAN2. Put in brackets or remove [Need for location server to know if the feature is supported]



2. Issue 15: FG 27-7
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-7
	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

	13-1
	No
	
	
	Per UE
	n/a
	n/a
	n/a
	The candidate values are {[2,3,4,5,6,8,10,16,20,32]}

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





	Company
	Comments/Questions/Suggestions

	ZTE
	Support

	vivo
	We think there is no agreement about the UE feature, not even much discussion about it. So, we would like to know the motivation and meaning of the UE feature. Does it mean up to 32 periodicity measurements can be in a single measurement report if the candidate value is 32, and if is, why do we need the restriction? For example, reporting interval for two measurement reports can be 1, 2, 4, 8, 10, 16, 20, 32, and 64 seconds, and the PRS periodicity can be 4ms, it includes up to 16000 instances, why do we need to select up to 32 instances in 16000 instances? Can't we use multiple measurements to guarantee the accuracy or smoothness of the positioning?

	Qualcomm
	To vivo: So you are suggesting that for a PRS of 4 msec, and a reporting interval of 64 seconds, a UE should be able to report ALL 16K instances?: In rel-16, even for the extreme scenario you are proposing, we have “single” report only: The UE, out of these 16K instances, will just report only once (maybe averaging across multiple, etc, etc), but reporting-wise, it is just a single report.  We are OK to consider even more reports, its just we think that the scenario of 4 msec PRS with 65 sec reporting interval is really a corner case that configuration allows but doesn’t mean it is a reasonable one. The LMF could decrease the reporting interval. Why would there be a need to know evern 4msec what was measured, and only know that 64 seconds in delay? Typically those 2 numbers tend to be correlated: I want what the UE measures every X msec, but i am OK to learn about it once every K*X, where K is not 16000. The measurements would have aged too much.

In either scenario, we are OK to consider larger numbers than 32, but just having 1 bit, to say “support or not” would not be enough for us.   

	CATT
	Support.

	Nokia, NSB
	Similarly to vivo we do not support this FG. 

	China Telecom
	 Support the updated FG.

	Intel
	Our understanding is that this feature was not finalized and thus new FG is not needed. 

	Ericsson
	Prefer to dicsuss the candidate values first and get back to the feature discussion after. 



2. Issue 16: FG 27-8
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-8
	Support of PRS TEG association information for UE-based DL-TDOA
	Support of reception of association between PRS and TRP Tx TEG for UE-based positioning
	13-1
	No
	
	Positioning calculation assistance data containing association between PRS and TRP Tx TEG is not supported by UE
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

Agreement:
Support the LMF to provide the association information of DL PRS resources with Tx TEGs to a UE for UE-based positioning if the TRP has multiple TEGs
	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	ZTE
	Support

	Qualcomm
	Support

	CATT
	Support.

	Nokia, NSB
	Support

	China Telecom
	Support.

	LGE
	Support.



2. Issue 17: FG 27-9
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-9
	Support of lower Rx beam sweeping factor
	1. Support of the lower Rx beam sweeping factor than 8 for FR2
2. 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 FR2 only
	n/a
	Component 2 candidate values: FFS

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




	Company
	Comments/Questions/Suggestions

	ZTE
	Support

	vivo
	Okay

	Qualcomm
	Support

	Huawei, HiSilicon
	Not sure if it is the correct way, but our understanding is that “FR1-FR2 differentiation” should only be applied when the reporting type is per UE.

	CATT
	Support.

	Nokia, NSB
	Support

	China Telecom
	Support.

	Intel
	Support

	Ericsson
	OK. 

	LGE
	Agree



2. Issue 18: FG 27-10
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-10
	Support of UL MAC CE based MG activation request for positioning measurements
	1. Support of using UL MAC CE to request measurement gap for positioning measurements
2. Support of preconfiguration of MGs in RRC
	27-11
	Yes
	
	Using UL MAC CE to indicate PRS measurement gap for positioning measurements to the gNB is not supported.
	Per UE
	No
	No
	No
	
	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	ZTE
	Support.   It is should be clarified that both two components are automatically supported for this FG. No candidate values are needed for each component. 

	vivo
	We would like to consult the majority whether LMF needs to know the feature for latency estimation since the gNB does not know the latency requirement.

	Qualcomm
	To vivo: We are also OK to send this capability to LMF also.
In component 2, we would like to include: “for Positioning measurements”: 2. Support of preconfiguration of MGs in RRC for Positioning measurements

	Huawei, HiSilicon
	The understanding from our side on “positioning measurement” is that it should not include E-CID measurements. PRS measurement seems more aligned with the intention.
We understand the intention of adding “support of preconfiguration of MGs in RRC”, but shouldn’t it already be implied by adding 27-11 as the prerequisite FG?

	Xiaomi
	We would like to clarify that these two components can be supported or not independently, right? From our understanding,  UE can support component 1 but not support component 2. Since accoding to the agreement, 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. it does not preclude informatinons other than ID in the UL MAC CE, such as the configuration of the MG. Thus we suggest to separate these two component to two FGs.

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


	CATT
	Support in principle. The Component 2 can be changed into “2. Support of preconfiguration of MGs in RRC signaling 

	OPPO
	We share the same understanding as HW that the wording “positioning measurement” shall be changed to “PRS measurement” because the MAC CE-based MG activation is for PRS processing only, not for measurement on other RS.

	Nokia, NSB
	Support

	China Telecom
	We generally support the FG. We also OK to let LMF know the feature.

	Intel
	Support

	Ericsson
	OK. 

	LGE
	We prefer to add some descriptions to reflect the previous agreements as Xiaomi listed. Regarding both component 1 and 2, we prefer to add some desctiption for clear understanding as shown below:
Support of using UL MAC CE to request measurement gap for positioning measurements
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
Support of preconfiguration of MGs in RRC
Each MG in the preconfiguration is associated with an ID



2. Issue 19: FG 27-11
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-11
	Support of DL MAC CE based MG activation for positioning 
	1. Support of preconfiguration of MGs in RRC for positioning measurements
2. Support of using DL MAC CE to activate the MG for positioning measurements
3. Maximum number of preconfigured MGs for Positioning measurements
	
	Yes
	
	Using DL MAC CE to activate the preconfigured MG for positioning measurements is not supported
	Per UE
	No
	No
	No
	
	Optional with capability signaling.




	Company
	Comments/Questions/Suggestions

	ZTE
	In our view, component 3 is not needed. The maximum number can be specified in the specification. 
Further, it is should be clarified that both two components are automatically supported for this FG. No candidate values are needed for each component. 

	vivo
	The same question as FG 27-10

	Qualcomm
	We think that the 3rd component is important to be kept. 

	Huawei, HiSilicon
	The understanding from our side on “positioning measurement” is that it should not include E-CID measurements. PRS measurement seems more aligned with the intention.

	Xiaomi
	We prefer to separate the component 1 to a new FG, else it will be reported two times by FG27-11 and 27-10.

	CATT
	Support in principle. The Component 1 can be changed into “1. Support of preconfiguration of MGs in RRC signalling for positioning measurements 

	OPPO
	In the title, change “for positioning” to ‘for PRS measurement’
And in the componenets, change “for positioning measurements” to “for PRS measurements”
Componenet 3 shall be kept. The max number of preconfigured MG in RRC shall be part of UE capability.

	Nokia, NSB
	Support

	China Telecom
	We generally support the updated FG.

	Intel
	Support

	Ericsson
	OK. 

	LGE
	RAN1 has not been discussed about 3rd componet never before. So, we prefer to remove the 3rd component. And then, we would like to add following some descritions that is similar with comment in 27-10.
1. Support of preconfiguration of MGs in RRC for positioning measurements
a. Each MG in the preconfiguration is associated with an ID
2. Support of using DL MAC CE to activate the MG for positioning measurements
a. The information in the UL MAC CE for MG activation by the gNB can be one ID associated with the preconfiguration of the MG



2. Issue 20: FG 27-12
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-12
	LOS/NLOS indicator for UE-based positioning assistance data
	Support reception of the assistance data containing the LOS/NLOS indicator.

1. LOS/NLOS indicator type: {softValue, hardValue, both}
2. LOS/NLOS indicator granularity {resourceSpecific, trpSpecific, both}
	
	No
	
	
	Per UE
	No
	No
	No
	Component 1 canddidate values: {softValue, hardValue[, both]}

Component 2 canddidate values: {resourceSpecific, trpSpecific[, both]}


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




	Company
	Comments/Questions/Suggestions

	ZTE
	We prefer not to introduce the two components.  This feature group is useful to let LMF know if UE can support reception of the new assistance date. So it should be supported. However, it is unnecessary to further refine and report LOS/NLOS indicator type and granularity. We should note that this is only for assistance data reception, nothing related to UE computation. Hence, if UE reports this FG, that is, the UE has to support any type and granularity of LOS/NLOS indicator in the assistance data

	Qualcomm
	We support having both components

	CATT
	Support the FG, since we have the agreement on the LOS/NLOS indicator provision in assistance data from LMF to UE.

	OPPO
	1. The candidate value for LOS/NLOS indicator type does not need ‘both’.   Reporting ‘both’ is equivalent to reporting ‘softvalue’.
2. The candidate value for indicator granularity does not need ‘both’.  If a UE supports resourceSpecifi, why does the UE also need to report supporting trpSpecific?

	Nokia, NSB
	Agree with ZTE. No need to signal candidate values like this. 

	NTT DOCOMO
	Support

	China Telecom
	As we have commented in FG 27-4-1, we don’t think the two components are needed.

	Intel
	Support

	Ericsson
	Agree with ZTE’s assessment that components 1 is not necessary. . for component 2, we can keep it as it would allow overhead reduction of the AD if LMF knows resource specific is not supported. 

	LGE
	As we commnted in 27-4-1, we have a same concern about ‘both’ in the both component 1 and 2. We cannot under stand why does the UE report ‘hard’ value and ‘soft’ value together. For example, when the UE reports soft value as 0.3 and hard value as 0 respectively, the hard value seems meaningless because soft value already covers it. So, we do not support ‘both’ for candidate values.



2. Issue 21: FG 27-13
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-13
	Additional path reporting for UE-assisted DL-TDOA
	[1. Support of TOA reporting for K > more than 2 additional paths for UE-assisted DL-TDOA .] 
2. Support of path RSRP reporting for additional paths if path RSRP reporting is supported.
	13-1
	No
	
	
	Per UE
	No
	No
	No
	Component 1 canddidate values: {4[, 6, 8]}

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




	Company
	Comments/Questions/Suggestions

	ZTE
	· Support of path RSRP should be applicable for both first path and additional paths
· Suggest to Change “TOA”  to “additional detected path timing” to align the description in 37.355
· As both DL-TDOA and Multi-RTT are timing based measurement, if UE supports additional path measurement for DL-TDOA, there is no reason not to support it for Multi-RTT if Multi-RTT is supported based on Rel-16 UE capability signaling. Hence, we don’t see the need to have two separate FGs for Multi-RTT and DL-TDOA, and the prerequisite can be Rel-16 DL-TDOA and Multi-RTT

	vivo
	We wonder about the relationship between component 1 and component 2,  if UE supports TOA reporting K > 2 additional paths and path RSRP reporting in AoD methods, whether means it must support path RSRP reporting for those additional paths. Or if UE only supports up to 2 additional paths for TOA reporting, can UE still support reporting path RSRP for DL-TDOA? Maybe additional path reports and path RSRP reports can be divided to 2 FGs.

In addition, we propose to modify TOA reporting to timing information reporting since no TOA definition and TOA description in agreement and the latest spec

Lastly, the maximum candidate values can be 8 based on TS 38.214 h00

	TS 38.214 h00
The UE may be configured to measure and report via higher layer parameter [AdditionalPath-relativeTiming-Request], subject to UE capability, the timing and the quality metrics of up to 8 additional detected paths, that are associated with each RSTD or UE Rx – Tx time difference. The timing of each additional path is reported relative to the path timing used for determining nr-RSTD or nr-UE-RxTxTimeDiff. For UE positioning measurement reporting in higher layer parameters NR-DL-TDOA-SignalMeasurementInformation or NR-Multi-RTT-SignalMeasurementInformation, the UE may be configured to measure and report, subject to UE capability, the path DL PRS RSRPP of the first path and the up to 8 additional paths that are associated with each RSTD or UE Rx – Tx time difference. 





	Qualcomm 
	This FG is for “additional path reporting”, so we prefer to not mix the “first path” RSRP here. 

We prefer to keep separate FG for IODT purposes as explained in other comments. TDOA and RTT are different features, separate capabilities, separate reporting IEs. 

	Xiaomi
	First we suggest to add “component 2: {support, not support}”.
Second, accoding to the agreements, 8 was agreed as a candidate value. 

	CATT
	Support the FG which is related to additional path.

	OPPO
	In componenet 2: remove the ‘if path RSRP reporting is supported’.  Supporting RSRP reporting for each additional path is separate UE capability.
And we prefer to keep DL-TDOA and multi-RTT in separate FGs. It is true both of them are timing-based measurements but they are totally different methods. 

	Nokia, NSB
	Agree that TOA should be changed to RSTD or simply removed. Value of 8 needs to be there based on RAN1 agreement. 

	China Telecom
	Support the updated FG.

	Intel
	(1) Rename FG to Support of DL PRS-RSRPP and relative timing for additional path reporting for UE-assisted DL-TDOA
(2) In component change “Support of TOA reporting for” to “Support of relative TOA reporting for”
(3) Introduce separate FG for first path: “ Suport of the first path DL PRS-RSRPP reporting for UE-assisted DL-TDOA”

	Ericsson
	OK with the proposed changes. 

	LGE
	To distinguish path RSRP from legacy RSRP, we prefer to change from ‘path RSRP’ to ‘RSRPP’ which is already used in RAN1 specification. 



2. Issue 22: FG 27-14
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-14
	Additional path reporting for Multi-RTT
	1. Support of TOA reporting for K > more than 2 additional paths for Multi-RTT
2. Support of path RSRP reporting for additional paths if path RSRP reporting is supported.
	13-1
	No
	
	
	Per UE
	No
	No
	No
	Component 1 canddidate values: {4[, 6, 8]}

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




	Company
	Comments/Questions/Suggestions

	ZTE
	· Support of path RSRP should be applicable for both first path and additional paths
· Suggest to Change “TOA”  to “additional detected path timing” to align the description in 37.355
· As both DL-TDOA and Multi-RTT are timing based measurement, if UE supports additional path measurement for DL-TDOA, there is no reason not to support it for Multi-RTT if Multi-RTT is supported based on Rel-16 UE capability signaling. Hence, we don’t see the need to have two separate FGs for Multi-RTT and DL-TDOA, and the prerequisite can be Rel-16 DL-TDOA and Multi-RTT

	vivo
	· The same comments as 27-13

	Qualcomm 
	This FG is for “additional path reporting”, so we prefer to not mix the “first path” RSRP here. 

We prefer to keep separate FG for IODT purposes as explained in other comments. TDOA and RTT are different features, separate capabilities, separate reporting IEs. 

	Xiaomi
	First we suggest to add “component 2: {support, not support}”.
Second, accoding to the agreements, 8 was agreed as a candidate value. 

	CATT
	Support the FG which is related to additional path.

	OPPO
	Similar comments as for 27-13:
In component 2: remove “if path RSRP reporting is supported”
Keep 27-13 and 17-14 as separate FGs.

	Nokia, NSB
	Agree that TOA should be changed to Rx-Tx or simply removed. Value of 8 needs to be there based on RAN1 agreement. 

	China Telecom
	Support the updated FG.

	Intel
	(1) Rename FG to Support of DL PRS-RSRPP and relative timing for additional path reporting for UE-assisted Multi-RTT”
(2) In component change “Support of TOA reporting for” to “Support of relative TOA reporting for”
(3) Introduce separate FG for first path: “ Suport of the first path DL PRS-RSRPP reporting for UE-assisted Multi-RTT”

	Ericsson
	OK with the proposed changes. 

	LGE
	Same view in FG 27-13.



2. Issue 23: FG 27-15
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

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

Note: 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
	Component 1 canddiate values: {1, 2, 4, 8, 12, 16}

Component 2 canddiate values: {1,2,4,8,16,32,64}

Component 3 canddiate values: {1, 2, 3, 4, 5, 6, 8, 10, 12, 14}

Component 4 canddiate values: {initial BWP, any BWP}

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




	Company
	Comments/Questions/Suggestions

	ZTE
	The note is not needed. For OLPC in RRC_INACTIVE, it is natural to reuse Rel-16 FG 13-9, 13-9a and 13-9b. For instance, if a UE supports OLPC for positioning SRS based on SSB from neighboring cells in the same band as reported by FG 13-9a, there is no reason for the UE not to support OLPC based on SSB from neighboring cells in the same band. Hence, we don’t think the note is needed, all OLPC related UE capabilities rely on Rel-16 FGs. 

	vivo
	We would like to confirm whether both initial BWP and any BWP are supported for a band, if it is supported, the separate capability for initial BWP and any BWP may be needed.

	Qualcomm
	Comment 1: Compponent 4 should be a new FG since it is really a very separate feature. We are talking about the UE transmitting a signal outside the active BWP, and it should not be taken lightly. Note that we effectively talking about a new BWP, defined by this new SRS while being in RRC inactive state. Several aspects need to be clarified as components: 
· Support or not of Different numerology between the SRS and the initial UL BWP is supported. 
· Support or not of SRS operation without restriction on the BW: BW of the SRS may not include BW of the CORESET#0 and SSB 
· Bandwiwdth supported for such SRS
· Whether this SRS needs to be on the same carrier/band as the initial BWP. Our understanding is that it needs to be on the same carrier (e.g. same OffsetToCarrier Parameter as that of the UL initial BWP). 
· In our paper we added the following Note to clarify that: Note 1: The SRS should have a locationAndBandwidth, SCS, CP, defined the same way as a legacy BWP. The SRS-only BWP inherits the legacy BWP restrictions. 
· What Note 2: Based on other signalled UE capabilities, the UE supports at least one connected mode configuration where a hypothetical BWP defined by this SRS is the active BWP and switching between this active BWP and the initial BWP is supported.

Comment 2: The Location server needs to know all the SRS capabilities, so that it can make recommendations to the serving gNB. If the UE reports different SRS capabilities in RRC connected vs RRC inactive, the LMF should know about it.

Comment 3: Do not remove the “periodic”. The specification supports Semi-persisent SRS also. We need separate components for P and SP. 

	Huawei, HiSilicon
	“per BWP” could be removed from component 1, 2, 3 if we are tasking the feature applicability for SRS transmission outside initial BWP.
Additional components need to be added for UE supporting SRS transmission outside initial BWP:
5. SRS switching time

	Xiaomi
	As for component 4, we prefer to separate it to a new FG since support SRS outside the initital BWP is a new UE capability. 

	CATT
	Support the FG in principle.
For the name of Component 4, we prefer to change it into “Applicability for SRS for positioning for initial BWP only or any BWP”

	OPPO
	We prefer to introduce a separate UE feature and remove component 4 from 27-15

	Nokia, NSB
	Support

	Samsung 
	For component 4, we think “both” should be added. And “any BWP” could be “other BWP”, as any have too broad meaning. 
Besides, we think the intial BWP and other BWP could be separate FG.

	Intel
	Split FG to two FGs: 
27-15a: Support of SRS for positioning transmission inside initial UL BWP in RRC_INACTIVE state
27-15b: Support of SRS for positioning transmission outside initial UL BWP in RRC_INACTIVE state
In addition, it is worthwhile to have separate capabilities for OLPC and spatial relation
Discuss UE capability for UEs in RRC_INACTIVE state directly in RAN2 as it is a RAN2-led objective



2. Issue 24: FG 27-16
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-16
	OLPC for positioning SRS in RRC_INACTIVE state
	Same elemetns as

LPP
OLPC-SRS-Pos-r16

RRC
OLPC-SRS-Pos-r16
	
	Yes
	
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	ZTE
	Don’t support. What does mean same elements? Is the intention to copy-paste all OLPC related Rel-16 FGs here? If so, multiple FGs should be added rather than one.  We need to discuss one by one. 
In our view, for OLPC in RRC_INACTIVE, it is natural to reuse Rel-16 FG 13-9, 13-9a and 13-9b. For instance, if a UE supports OLPC for positioning SRS based on SSB from neighboring cells in the same band as reported by FG 13-9a, there is no reason for the UE not to support OLPC based on SSB from neighboring cells in the same band. Hence, we don’t think the note is needed, all OLPC related UE capabilities rely on Rel-16 FGs.

	Qualcomm
	Support

	Huawei, HiSilicon
	Typo: “elemetns” should be changed “elements”

	CATT
	We prefer to further clarify the meaning of “same elemetns” and there is one typo on “elemetns”, seems should be elements.

	OPPO
	Support

	Nokia, NSB
	Support

	NTT DOCOMO
	Support

	Intel
	Discuss UE capability for UEs in RRC_INACTIVE state directly in RAN2 as it is a RAN2-led objective



2. Issue 25: FG 27-17
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-17
	Support of [PRS measurement processing in RRC_INACTIVE]
	1. Support of PRS measurement processing in RRC_INACTIVE
2. Support of positioning SRS transmission in RRC_INACTIVE state
3. Support of reporting location information 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 measurement
	[13-1, 13-2, 13-3, 13-4]
	Yes
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.

Note: A UE may support component 1 without supporting component 3, but not the reverse
	Optional with capability signaling.




	Company
	Comments/Questions/Suggestions

	ZTE
	· This FG should be only to gNB rather than LMF as UE RRC state is transparent to LMF.
· Component 2 is not needed as SRS is a separate issue. 
· Component 3 is not needed as positioning measurement reporting is NAS signaling which is independent from UE RRC state.

	vivo
	If the component 2 includes UL SRS transmission, the feature group naming should be changed since it only includes the DL PRS processing, ie change to “support of positioning in RRC_INACTIVE”,;otherwise, please only include DL PRS related capabilities.
In addition, we wonder why component 3 is needed since the support of location reporting in inactive state is up to support of SDT and should be part of SDT capability which can be discussed along with SDT features.

	Qualcomm
	The server should know this feature. We have added a long explanation in a previous FG. 
To vivo/ZTE: Component 3 is important for the following reason: The fact that the UE supports SDT (separate capability discussed in SDT), it doesn’t necessarily mean that it supports reporting location information with SDT; SDT was designed primarily for small data, and then Positioning WI piggy-backed with adding significant new payload with the Positioning measurements. For IODT purposes, it will be important to be able to signal whether the UE supports including location measurements in SDT. In original SDT scoping, only user plane small data was considered to be transmitted (in DRB) in RRC inactive by using SDT. If SDT-capable-UE reports additional capability, (i.e. a resuming-SRB capability ), it would mean that such UE can also transmit/receive uplink/downlink NAS in RRC inactive, in which case, in the Positioning scope, it means UE can transmit uplink NAS message that contains a Positioning report. At this point, in SDT session, there is no discussion yet whether there is a need for a “resume SRB capability” will be needed.

If the concern is that, location information is just another payload of a NAS container, and therefore there is no need for a location-specific FG, we could accept to have a generi “resume-SRB SDT capability” (i.e. a capability that a UE can transmit NAS message) that is separate from a “resume-DRB SDT capability”; This could be discussed in RAN2, but we still prefer if RAN1 provides a generic direction by saying: “RAN1 considers it beneficial for an SDT-capable-UE to report a separate capability whether it can report location information in RRC Inactive. Up to RAN2 whether this capability should be a generic capability for a UE declaring that it can transmit an uplink NAS message in SDT”. 

	Huawei, HiSilicon
	We do not think components 2 and 3 are needed. Component 2 is not needed for DL-only positioning methods; while component 3 is not needed if UE could take measurement in RRC_INACTIVE, but report the results in RRC_CONNECTED.

	Xiaomi
	We are confusing with component 2 since the FG is about DL PRS processing.

	CATT
	Support the FG in principle. However, we prefer to change the name of this FG into “Support of [DL PRS/SRS for positioning measurement processing by UEs in RRC_INACTIVE state]”, since the Component 1 talks about DL-PRS, and Component 2 tallks about SRS for positioning.

	OPPO
	If FG27-18a/18b/18c ae introduced, What’s the additional value of 27-17? Could some company clarify it? 

	Nokia, NSB
	Support

	Samsung 
	For the reporting, we don’t agree HW’s comments that UE has to switch to UE connected mode to report, if that’s the case, we don’t need to support inactive positioning at all.
We tends to agree with QC, but we needs to check with RAN2, whether measurement report could be a payload to be carried by SDT procedure. Normally, the measurement report is just one type the data to be transmitted, so to use, it should be supported to be carried by SDT.

	China Telecom
	The component 2 should not be included in a DL only FG.
The component 3 may not needed here.

	Intel
	Discuss UE capability for UEs in RRC_INACTIVE state directly in RAN2 as it is a RAN2-led objective

	LGE
	We are surpotive of all of componets.



2. Issue 26: FG 27-18a
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-18a
	Support of PRS measurement in RRC_INACTIVE state for DL-TDOA
	1. Support of PRS measurement in RRC_INACTIVE state for DL-TDOA
2. Support of reporting location information for DL-TDOA in RRC_INACTIVE state

Note: Other PRS capabilities follows the same as the RRC_CONNECTED state for DL-TDOA.
	27-17
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.

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

Note: PRS capabilities for DL-TDOA measurement and reporting described in FGs in 13-3, 13-3a, 13-3b, 13-6, 13-13 are the same for RRC Inactive.
	Optional with capability signaling.




	Company
	Comments/Questions/Suggestions

	ZTE
	Don’t support.  FG27-17 is enough.  The prerequisite can be Rel-16 DL-TDOA.  We don’t see any reason that UE can support DL-TDOA in RRC_CONNECTED state but not in RRC_INACTIVE state. 

	Qualcomm
	To ZTE: A generic FG27-17 is not enough to make this feature useful. We have a long explanation in a previous comment. In addition to that explanation, i would like to note the following:
· Indeed, if the UE stays in “power ON state” while it is in RRC inactive, then, from UE perspective, RRC connected or RRC inactive might be the same; however this does not mean we have “RRC Inactive Positioning”; no power savings are expected compared to RRC connected state, and therefore there is no usefulness of this feature in the location ecosystem is provided. 
· A UE can always make that choice and just treat RRC Inactive, as if it is RRC connected. We wouldn’t need a new release for that though. That’s what we are doing for Positioning when DRX is configured. 
· A UE may very well support DL-TDOA in RRC connected with specific PRS capabilities, number of resources per slot, latency requirements, measurement requirements, etc; and then in RRC inactive, a UE may want to move to a power-saving state, and would want to process different number of PRS resources, with different latency, different memory requirements, different/simplified algorithms. 
· A bit is needed to test the performance / IODT / debug of this UE in real RRC-inactive DL-TDOA vs in RRC-connected DL-TDOA, and why not, “move the UE to RRC connected” if the performance in RRC inactive is not what is expected. 
· However, if there is no detailed capability signaling from the UE, then, it really means, that the UE is NOT changing anything with regards to RRC connected, so what was the purpose of having RRC inactive positioning? Just move the UE to RRC connected, and we are done; no need of a new release. The reason of RRC inactive positioning is supposed to be to enable a UE to make implementation decisions that enable power saving features for positioning, and if those features are not desired, transition/keep the UE to RRC connected. Having a RRC-inactive feature, where the UE is doing exactly the same as in RRC-connected, there is not really a reason.  

	Huawei, HiSilicon
	Component 2 is not needed.

	Xiaomi
	The relationship between FG27-17 and 27-18a is not clear, suggest to avoid some duplication. 

	CATT
	Support. But the name of this FG should change to “Support of DL-PRS measurement processing by UEs in RRC_INACTIVE state for DL-TDOA”

	OPPO
	Share the same view as Huawei

	Nokia, NSB
	Do not support. FG 27-17 is enough. 

	Intel
	Discuss UE capability for UEs in RRC_INACTIVE state directly in RAN2 as it is a RAN2-led objective

	LGE
	We prefer to keep commonent 2. We think there is no reason to support the entire FG because the latency would increase when measurement reporting is not completed in RRC inacitive state.



2. Issue 27: FG 27-18b
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-18b
	Support of PRS measurement in RRC_INACTIVE state for DL-AoD
	1. Support of PRS measurement in RRC_INACTIVE state for DL-AoD
2. Support of reporting location information for DL-TDOA in RRC_INACTIVE state. Applicable for both UE-assisted and UE-based DL-AoD

Note: Other PRS capabilities follows the same as the RRC_CONNECTED state for DL-AoD.
	27-17
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.

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

Note: PRS capabilities for DL-AOD measurement and reporting described in FGs 13-2, 13-2a, 13-2b, 13-5, 13-13 are the same for RRC Inactive.
	Optional with capability signaling.




	Company
	Comments/Questions/Suggestions

	ZTE
	Don’t support.  FG27-17 is enough.  The prerequisite can be Rel-16 DL-AoD.  We don’t see any reason that UE can support DL-AoD in RRC_CONNECTED state but not in RRC_INACTIVE state. 

	Qualcomm
	A generic FG27-17 is not enough to make this feature useful. We have a long explanation in a previous comment

	Huawei, HiSilicon
	Component 2 is not needed.

	CATT
	Support. But the name of this FG should change to “Support of DL-PRS measurement processing by UEs in RRC_INACTIVE state for DL-AoD”

	OPPO
	Share the same view as Huawei

	Nokia, NSB
	Do not support. FG 27-17 is enough. 

	Intel
	Discuss UE capability for UEs in RRC_INACTIVE state directly in RAN2 as it is a RAN2-led objective. Put in brackets [Need for location server to know if the feature is supported].


	LGE
	Same view with our comment in 27-18a.



2. Issue 28: FG 27-18c
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-18c
	Support of PRS measurement in RRC_INACTIVE state for Multi-RTT
	1. Support of PRS measurement in RRC_INACTIVE state for Multi-RTT
2. Support of positioning SRS transmission in RRC_INACTIVE state Support of reporting location information for Multi-RTT in RRC_INACTIVE state

Note: Other PRS capabilities follows the same as the RRC_CONNECTED state for Multi-RTT.
	27-17
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.

Note: PRS capabilities for Multi-RTT measurement and reporting described in FGs in 13-4, 13-4a, 13-4b, 13-11, 13-11a, 13-14 are the same for RRC Inactive
	Optional with capability signaling.




	Company
	Comments/Questions/Suggestions

	ZTE
	Don’t support.  FG27-17 is enough.  The prerequisite can be Rel-16 Multi-RTT.  We don’t see any reason that UE can support Multi-RTT in RRC_CONNECTED state but not in RRC_INACTIVE state. 

	Qualcomm
	A generic FG27-17 is not enough to make this feature useful. We have a long explanation in a previous comment.

	Huawei, HiSilicon
	Component 2 is not needed.

	CATT
	Support. But the name of this FG should change to “Support of DL-PRS measurement processing by UEs in RRC_INACTIVE state for Multi-RTT”

	OPPO
	Share the same view as Huawei

	Nokia, NSB
	Do not support. FG 27-17 is enough. 

	Intel
	Discuss UE capability for UEs in RRC_INACTIVE state directly in RAN2 as it is a RAN2-led objective. Put in brackets [Need for location server to know if the feature is supported].

	LGE
	Same view with our comment in 27-18a.



2. Issue 29: FG 27-19
After review of contributions submitted to RAN1 #107bis-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-19
	Spatial relation for positioning SRS in RRC_INACTIVE state
	Same elements as

LPP
SpatialRelationsSRS-Pos-r16

RRC
SpatialRelationsSRS-Pos-r16
	
	Yes
	
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	ZTE
	Don’t support. What does mean same elements? Is the intention to copy-paste all spatial relation related Rel-16 FGs here? If so, multiple FGs should be added rather than one.  We need to discuss one by one. 
In our view, for spatial relation for positioning SRS in RRC_INACTIVE state, the existing Rel-16 FG 13-10, 10a, etc. can be completely reused. 

	CATT
	We prefer to further clarify the meaning of “same elemetns”

	Nokia, NSB
	Support in general, but more discussion is needed on the components.

	Intel
	Discuss UE capability for UEs in RRC_INACTIVE state directly in RAN2 as it is a RAN2-led objective. Put in brackets [Need for location server to know if the feature is supported].



2. Issue 30: New FGs
The following new FGs were proposed in contributions submitted to RAN1 #107bis-e in this agenda item. Please indicate in the table below which of these proposed FGs should be discussed in RAN1 #107bis-e.

	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

	27. NR_pos_enh
	27-x2
	PRS subset association for UE assisted DL-AoD
	1. Support of assistance data enhancement to indicate a subset of PRS resources for each PRS resource for the purpose of prioritization of DL-AoD reporting.
2. Supported resource set relationship for the target PRS resource and the associated subset: {sameSet, sameOrDifferentSet}
	
	No
	
	PRS subset association for DL-AoD is not supported by the UE.
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know
	Optional with capability signaling.

	27. NR_pos_enh
	27-x3
	PRS boresight direction for UE-assisted DL-AoD
	Support of assistance data enhancement to indicate the boresight direction of a PRS resource for UE-assisted DL-AoD.
	
	No
	
	UE-assisted DL-AoD with boresight direction of each DL-PRS is not supported.
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know
	Optional with capability signaling.

	27. NR_pos_enh
	27-x4
	PRS beam pattern for UE-based DL-AoD
	Support of PRS beam pattern for DL-AoD
	
	No
	
	UE-based DL-AoD with PRS beam pattern is not supported.
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know
	Optional with capability signaling.

	27. NR_pos_enh
	27-x5
	DL MAC CE based PRS processing window activation
	1. Support of preconfiguration of PRS processing windows in RRC
2. Support of using DL MAC CE to activate the PRS processing window
	
	Yes
	
	Using DL MAC CE to activate the preconfigured PRS processing window is not supported
	Per UE
	No
	No
	No
	
	Optional with capability signaling.

	27. NR_pos_enh
	27-x6
	Support of positioning SRS configured outside initial BWP in RRC_INACTIVE state
	1. Support positioning SRS configured outside initial BWP in RRC_INACTIVE state
2. SRS switching period: following existing SRS-SwitchingTimeNR IE.
	27-15
	Yes
	
	UE SRS transmission outside initial BWP in RRC_INACTIVE state is not supported
	Per band
	No
	No
	No
	Need for the location server to know
	Optional with capability signaling.

	27. NR_pos_enh
	27-x7
	Support of Semi-persistent SRS Resources for positioning in RRC_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}
	13-8b, 27-15
	Yes
	
	UE SP-SRS transmission in RRC_INACTIVE state is not supported
	Per band
	No
	No
	No
	Need for the location server to know
	Optional with capability signaling.

	27. NR_pos_enh
	27-2-x
	Support reception of TRP beam/antenna information provided by LMF for UE-based DL-AoD
	Support reception of TRP beam/antenna information provided by LMF
· The LMF provides the quantized version of the relative Power between PRS resources per angle per TRP.
· The relative power is defined with respect to the peak power in each angle
· For each angle, at least two PRS resources are reported.

	
	No
	
	Reception of TRP beam/antenna information provided by LMF is not supported
	Per UE
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	27. NR_pos_enh
	27-2-y
	Support reception of expected uncertainty window for AOD measurements
	Support reception of expected uncertainty window for AOD measurements 

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

	
	No
	
	Reception of expected uncertainty window for AOD measurements is not supported
	Per UE
	n/a
	n/a
	n/a
	Candidate values are{ Option 1, Option 2}
	Optional with capability signalling

	27. NR_pos_enh
	27-2-z
	Support reception of prioritization of DL-AOD reporting
	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  
	
	No
	
	Reception of prioritization of DL-AOD reporting is not supported
	Per UE
	n/a
	n/a
	n/a
	Candidate values are { Option 1, Option 2}
	Optional with capability signaling

	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
0. Option 1: UE may indicates support of two priority states.
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
0. State 2: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
0. Option 2: UE may indicate support of three priority states
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
0. State 2: PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS
0. Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.
0. State 3: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
0. 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.

	27. NR_pos_enh
	27-4-2
	LOS/NLOS Indicator for M-RTT positioning
	Support reporting LoS/NLoS indicator to LMF for UE Rx-Tx time difference measurements to LMF 
LOS/NLOS indicator type: {softValue, hardValue}
	13-4
	No
	
	
	per band
	n/a
	n/a
	n/a
	The candidate value are {0, 0.1, …, 0.9, 1} 

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

	27.NR_pos_enh
	27-1-5
	Phase center offset compensation for TEGs
	Indicates if the UE supports PCO compensation as part of the TEG margin calculation. 

FFS: Separate capabilities for UE Rx TEG, UE Tx TEG, UE RxTx TEG.
	13-3,13-41,3-8
	No
	
	PCO errors are not calibrated as part of TEGs
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	ZTE
	· 27-1-xx and 27-1-xxa are not needed.  The feature should be automatically supported if the UE supports FG 27-1-2. Otherwise, we don’t know how the TEG related feature can work for UL-TDOA if only 27-1-2 is supported by UE.
· Is 27-x-5 related to 27-3-2? If yes, the MACCE should be automatically supported if the UE reports FG 27-3-2. Hence, no need for this new 27-x-5.
· 27-x6 should be discussed together with FG 27-15
· Are 27-x4 and 27-2-x the same?
· Is 27-2-z the same as 27-x2 and 27-x3?
· 27-mm should be combined together with 27-3-2 to make the feature work. 
· 27-4-2 is not needed as we have 27-4-1 which is common for all positioning methods
· [bookmark: _Hlk93314934]27-1-5 is not needed. We don’t see any needs for it. 

	vivo
	We have some concerns about the following capability
· For FG 27-x4 and 27-2-x, we prefer only to include 27-2-X, as both FGs are related support of TRP beam pattern for DL-AOD
· 27-2-z, we prefer using 27-x2 and 27-x3 instead and adding a component 3 for supporting of PRS subset reporting  for UE assisted DL-AoD based on the agreement
	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  



· For FG 27-4-2, we think FG 27-4-1 is the common capability for all the methods, no separate capability is needed 
· For 27-1-5, there is no agreement has been achieved until now 
· 27-x6 may dependent on the discussion of FG 27-15

	Qualcomm
	Support the discussion of:
· 27-1-xx
· 27-1-xxa: I assume this is the M-RTT’s version of 27-1-xx
· 27-x2, 27-2-z: These 2 seem to be Targeting the same feature. Suggest to discuss them together
· 27-x3, 27-2-y: Targeting the same feature. Suggest to discuss them together
· 27-x4
· 27-x5
· 27-x7: add it as components to 27-15.
· 27-x6: A very important capability to be introduced. Please see our reply for 27-15 also.
· 27-mm
· 27-4-2

Not needed:
· 27-1-5 

	Huawei, HiSilicon
	Comments from our side on each of the new FG proposals.

	27-1-xx
	Support of periodically Tx TEG association information report for UL-TDOA
	Support

	27-1-xxa
	Support of periodically Tx TEG association information report for UL-TDOA
	OK, but no strong need for the LMF to know.

	27-x2
	PRS subset association for UE assisted DL-AoD
	Support

	27-x3
	PRS boresight direction for UE-assisted DL-AoD
	Support.

	27-x4
	PRS beam pattern for UE-based DL-AoD
	Support

	27-x5
	DL MAC CE based PRS processing window activation
	Support.

	27-x6
	Support of positioning SRS configured outside initial BWP in RRC_INACTIVE state
	Seems already covered by 27-15, yet we think providing the SRS switching time is necessary.

	27-x7
	Support of Semi-persistent SRS Resources for positioning in RRC_INACTIVE state
	Support

	27-2-x
	Support reception of TRP beam/antenna information provided by LMF for UE-based DL-AoD
	Duplicated from 27-x4

	27-2-y
	Support reception of expected uncertainty window for AOD measurements
	No strong need. We think UE should request to be provided with the uncertainty window in the first place, which reduced the necessity to have this as the capability.

	27-2-z
	Support reception of prioritization of DL-AOD reporting
	Duplicated from 27-x2.

	27-mm
	Support of priority handing of PRS when PRS measurement is outside MG
	We think this could be covered by a second component of 27-3-2.

	27-4-2
	LOS/NLOS Indicator for M-RTT positioning
	Already covered 27-4-1.

	27-1-5
	Phase center offset compensation for TEGs
	Phase center offset should be deprioritized from this release.

	
	
	




	Xiaomi
	· We prefer 27-x2 and 27-x3 than 27-2-z
· Support to discuss following new FG
· 27-x2
· 27-x3
· 27-x4
· 27-x5
· 27-x6
· 27-2-x
· 27-2-y
· 27-mm
· 27-4-2

	CATT
	Low priority. We prefer to discuss and address the Issue 1 ~29 in this meeting.

	OPPO
	The feature related to 27-1-5 is not supported in R17.

	Nokia, NSB
	· 27-1-xx, 27-1-xxa  are not needed
· 27-x2 support the row, component 2 is not needed. RAN1 agreement is clear that different set is supported
· 27-x5 in principle okay. Should be combined with PRS measurement outside of MG. 
· 27-2-y support the row. Name should be clarified that this is expected angle and uncertainty 
· 27-4-2 is not needed. This is covered by 27-4-1
· 27-1-5 support. As we said in our TDOC the RAN1 agreement is clear that PCO impacts may be covered by the TEG. The UE needs to indicate this either in a new FG or as a component of the TEG FGs. To companies opposing this what should the network assume in terms of PCO impact? Saying there is no agreement is simply not true: 
· Tx timing error: From a signal transmission perspective, there will be a time delay from the time when the digital signal is generated at baseband to the time when the RF signal is transmitted from the Tx antenna. For supporting positioning, the UE/TRP may implement an internal calibration/compensation of the Tx time delay for the transmission of the DL PRS/UL SRS signals, which may also include the calibration/compensation of the relative time delay between different RF chains in the same TRP/UE. The compensation may also possibly consider the offset of the Tx antenna phase center to the physical antenna center. However, the calibration may not be perfect. The remaining Tx time delay after the calibration, or the uncalibrated Tx time delay is defined as Tx timing error. 
· Rx timing error: From a signal reception perspective, there will be a time delay from the time when the RF signal arrives at the Rx antenna to the time when the signal is digitized and time-stamped at the baseband. For supporting positioning, the UE/TRP may implement an internal calibration/compensation of the Rx time delay before it reports the measurements that are obtained from the DL PRS/UL SRS signals, which may also include the calibration/compensation of the relative time delay between different RF chains in the same TRP/UE. The compensation may also possibly consider the offset of the Rx antenna phase center to the physical antenna center. However, the calibration may not be perfect. The remaining Rx time delay after the calibration, or the uncalibrated Rx time delay is defined as Rx timing error. 


	Samsung 
	For following:

	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
0. Option 1: UE may indicates support of two priority states.
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
0. State 2: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
0. Option 2: UE may indicate support of three priority states
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
0. State 2: PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS
0. Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.
0. State 3: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
0. Option 3: UE may indicate support of single priority state
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
	27-3-2,
27-3-3
	FFS
	
	Candidate value: one of {option 1, option 2, option 3}
	Per UE
	No
	No
	No
	





	Intel
	
	27-1-xx
	Support of periodically Tx TEG association information report for UL-TDOA
	TBD

	27-1-xxa
	Support of periodically Tx TEG association information report for UL-TDOA
	TBD

	27-x2
	PRS subset association for UE assisted DL-AoD
	Support. Same as 27-2-z (i.e. duplication)

	27-x3
	PRS boresight direction for UE-assisted DL-AoD
	Support.

	27-x4
	PRS beam pattern for UE-based DL-AoD
	Support Same as 27-2-x (i.e. duplication)

	27-x5
	DL MAC CE based PRS processing window activation
	Seems it should be comoponent of 27-3-2

	27-x6
	Support of positioning SRS configured outside initial BWP in RRC_INACTIVE state
	Support

	27-x7
	Support of Semi-persistent SRS Resources for positioning in RRC_INACTIVE state
	Support

	27-2-x
	Support reception of TRP beam/antenna information provided by LMF for UE-based DL-AoD
	Support / Same as 27-x4 (i.e. duplication)

	27-2-y
	Support reception of expected uncertainty window for AOD measurements
	Support

	27-2-z
	Support reception of prioritization of DL-AOD reporting
	Support / Same as 27-x2 (i.e. duplication)

	27-mm
	Support of priority handing of PRS when PRS measurement is outside MG
	Support

	27-4-2
	LOS/NLOS Indicator for M-RTT positioning
	Support

	27-1-5
	Phase center offset compensation for TEGs
	TBD







1. Discussion/Approval Items during RAN1 #107bis-e — Second Checkpoint 
Based on the comments/questions/suggestions received by the first checkpoint, the following are the revised proposals and/or proposed agreements by the moderator. Companies submitted the following views on the moderator’s proposals.

[Please submit all comments/questions/suggestions here, late comments/questions/suggestions submitted in Section 3 will not be considered]

Note: Consistent with other work items, anything related to Release 16 feature groups should be discussed in agenda item 8.5 “Maintenance on NR Positioning Enhancements” or in email discussion [107bis-e-R17-RRC] “LS to RAN2 on updated Rel-17 RRC parameters”

General comments

	Company
	Comments/Questions/Suggestions

	
	



3. Issue 1: FG 27-1-1

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	 27. NR_pos_enh
	27-1-1
	UE-RxTEGs for UE-assisted DL TDOA and/or Multi-RTT positioning
	1. Support of UE-RxTEGs for UE-assisted DL TDOA and/or Multi-RTT positioning
2. 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
	Component 1 candidate values: {UE-assisted DL TDOA, Multi-RTT positioning, UE-assisted DL TDOA and Multi-RTT positioning}

Component 2 candidate values: {1, 2,[ 3,] 4, 6, 8}

Note: a single value is reported when both multi-RTT and DL-TDOA are supported

Need for location server to know if the feature is supported

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: 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




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	We support the reporting type of “per band”.
For per FS reporting usually it is associated with different capabilities for a band in different CA band combination, but
· PRS reception of multiple bands has nothing to do with CA.
· Even if in some cases, for different CA band combination configuration, the Rx number for a specific band to receive PRS could be different, but reporting a higher value of maximum number of Rx TEG has no impact on the LMF requesting and UE provision of Rx TEG information in the measurement procedure.
· In LPP, there is no FS type capability, nor any FeatureSetCombination operation, nor any fallback band combination operation.
In general, we think that reporting this with “per FS” is an over-design that has no benefit, but only unnecessarily complicates the overall signaling design in LPP.

	vivo
	We share the same view with Huawei for per band capability since there is no CA reception for PRS
In addition, we agree to add “3” in the candidate value based on the following RAN1#107 agreement and discussion because the candidate value in this feature should be the same as the following N since N is for mitigating the UE Rx timing delays for N UE-RxTEG. If N can be 3, but the candidate value in this feature can not be 3, it is weird for us. 
Lastly, maybe a typo after 0, such as:  change  ” 0,” to “0,”
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
· Support the LMF to request a TRP to optionally measure the same SRS resource of a UE with M different TRP Rx TEGs and report the corresponding multiple RTOA measurements.
· M = [2, 3, 4, 6, 8] (FFS: other values)  applies to all configured SRS resources for positioning
· Note: If M is not explicitly included in the request, it is up to TRP to determine the number of different TRP Rx TEGs to measure the same SRS resources for positioning
· FFS: details of the signalling, procedures
· The timestamps of the multiple RTOA measurements in the same measurement report can be the same or different. 


	Qualcomm
	We are OK with “per band” reporting. We also don’t see the need of “per FS” in this case. 

	ZTE
	Support.   It is noted that ‘per band’ has been agreed for FG 27-1-3

	CATT
	Support the “per band” reporting and no need for “per FS” for this FG.

	Nokia, NSB
	Phase carrier offset support for TEGs need to be captured somewhere, but feedback on the new FG we propose to take it into account has been negative, though without explanation on why. Given that there is a very clear RAN1 agreement on it that needs to be captured as part of a FG, we propose adding a component to 27-1-1 and 27-1-2 instead:
Component 3: Support of PCO calibration as part of timing error.
A for component 1, it is good to clarify that signaling can be any combination of the methods, i.e. a bitmap rather than a choice.

	Intel
	Support

	OPPO
	Regarding Huawei’s comment on the “per FS” reporting, please find our reply as below
· We are not discussing CA. “per band per band combination” is related to the hardward sharing for a UE.
· If reporting larger number of Rx TEG has no impact as claimed by Huawei, why do we need to report Component 2?  If Huawei’s claim is correct, then we can remove Component 2
· In Rel-16, some UE features are reported “per BC”, e.g., some FGs related PRS processing. Thus, “per band per band combination” is a minor addition.
Reply to ZTE’s comment
· Many FGs are not statble and some potential refinement(s) is needed. Due to the limited time of email discussion/GTW, some FGs were not discussed sufficiently even if there is no highlighted part. From the previous GTW, we can ses that some parts without Yellow color/bracket were modified. 
· Anyway, a common report type (e.g., per band per BC, or per band) should be used for all the FG related to TEGs.
If only “per band” reporting is allowed, some advanced UE will have to report smaller number of TEGs  for some band(s). In contrast, if “per band per band combination” reporting is allowed, some advanced UE can report larger number of TEGS for some band(s).



3. Issue 2: FG 27-1-2

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	 27. NR_pos_enh
	27-1-2
	Support of UE-TxTEGs for UL TDOA 
	The maximum number of UE-TxTEG for SRS resource for positioning, 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 for positioning” and  “UE-TxTEGs for RTT is not supported and no assumption can be made on the mitigation of UE Tx timing for the SRS for positioning
	FFS: per band or per FS
	n/a
	n/a
	n/a
	The candidate values are {[1, ]2, 3, 4, 6, 8}

If value=1 is indicated by the UE, the UE Tx timing errors differences between two SRS resources for positioning are within a margin only if the UE reports same an Tx-TEG-ID associated with the SRS resources for positioning, otherwise, no assumption can be made about the timing error differences between these SRS resources.

[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




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	We think the following Note should be added.

If the UE does not include TxTEG-ID  associated with a SRS resource for positioning, no assumption can be made on the mitigation of UE Tx timing delays for this SRS resource for positioning.

	vivo
	We wonder about the description about “and  “UE-TxTEGs for RTT” in the consequence column is needed since the FG is for UL-TDOA, and we are okay with the note from Huawei.

	Qualcomm
	We support the Note that HW, HiSi suggested as it was done in the previous FG.

	ZTE
	Support the current table as it is.   
We are not sure whether Huawei’s new note is appropriate, and prefer not adding it for now. If we add the note, UE has to report association for all transmitted SRS regardless of association changing or not. In our view, the association may be reported only if the association changes during a period as we have agreed 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).  

	CATT
	Support the additional note proposed by HW above.

	Nokia, NSB
	Support in general. Phase carrier offset support for TEGs need to be captured somewhere, but feedback on the new FG we propose to take it into account has been negative, though without explanation on why. Given that there is a very clear RAN1 agreement on it that needs to be captured as part of a FG, we propose adding a component to 27-1-1 and 27-1-2 instead:
Component 3: Support of PCO calibration as part of timing error.

	Intel
	Support. We are fine with note from Huawei, although we do not see other possible interpretation

	OPPO
	1.  ” and  “UE-TxTEGs for RTT is not supported and no assumption can be made on the mitigation of UE Tx timing for the SRS for positioning” should be removed as it is only for UL-TDOA and FG 27-1-2a is for multi-RTT. 
2.  We should make a modification as the highlighted part:  “UE-TxTEGs for UL TDOA is not supported and no assumption can be made on the mitigation of UE Tx timing error for the SRS for positioning””. 
3.  Same comment for the reporting type as the previous FG



3. Issue 3: FG 27-1-2a

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




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	We support the reporting type of “per band”.

	vivo
	Maybe changing “SRS resources” to “SRS resources for positioning” is more consistent for the third bullet and last bullet in the note column.
Proposed modification
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 for positioning


	Qualcomm
	Per band reporting. OK with the changes. 

	ZTE
	OK

	CATT
	Support the “per band” reporting for this FG.

	Nokia, NSB
	Support

	Intel
	Support

	OPPO
	1.  Same comment for the reporting type as the previous FG
2.  For the description “UE-TxTEGs for Multi-RTT positioning is not supported”, we prefer to have a common style for FG 27-1-2 and 27-1-2a. 
3.  We should make a modification as the highlighted part:  “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 error for this SRS resource”



3. Issue 4: FG 27-1-3

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	 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 and 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, 36, 48[, 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 63 [255]
	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	Qualcomm
	Support

	ZTE
	OK

	CATT
	Support

	Nokia, NSB
	Support

	NTT DOCOMO
	Support

	Intel
	Support

	OPPO
	1.  Same comment for the reporting type as the previous FG
2. For the description “UE-TxTEGs for Multi-RTT positioning is not supported”, we prefer to have a common style for FG 27-1-2 and 27-1-2a, 27-1-3.
3. We should make a modification as the highlighted part:  “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 error for this measurement”



3. Issue 5: FG 27-1-4
Nothing is proposed by the moderator. 

3. Issue 6: FG 27-1-4a

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-1-4a
	Support of  UE Rx TEGs for measuring the same DL PRS resource simultaneously
	The maximum number of  UE Rx TEGs for measuring the same DL PRS resource simultaneously
	27-1-4
	No
	
	
	Per band
	n/a
	n/a
	n/a
	[The candidate values are {1, 2, 3, 4, 6, 8}]

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




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK

	vivo
	Support
To LGE:
For us, support of UE Rx TEGs for measuring the same DL PRS resource simultaneously is beneficial for LMF to request the number of UE Rx TEG to measure and the number of instances based on UE capability to mitigate the Rx timing error. For example, if UE reports N1 = 8 for measuring the same DL PRS resource and N2= 2 for measuring the same DL PRS resource simultaneously, then LMF may request at least 4 measurement instances in a measurement report to let UE report all 8 RX TEGs for the same resource as UE can process one resource instance with two RX TEGs simultaneously. 
So, we think it is an important capability to evaluate UE capability and request appropriate measurement result.

	Qualcomm
	support

	ZTE
	Support

	CATT
	Support.

	Nokia, NSB
	OK

	Intel
	Support

	OPPO
	Same comment for the reporting type as the previous FG



3. Issue 7: FG 27-2-1

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-2-1
	[UE-assisted] DL PRS RSRP measurement report of the first path for UE-assisted 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 or 13-3, 13-4, 13-5, 13-8]
	No
	
	
	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

The maximum number of first path PRS RSRP per TRP should be less than or equal to the maximum number of PRS RSRP (27-2-2)
	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Although we have a different preference over the prerequisite FG, we can accept the proposal with the following Note added:

Note: Having FG 13-5 as the prerequisite FG does not imply that in a measurement report, reporting PRS-RSRP of a PRS resource should be the prerequisite of reporting PRS-RSRPP for the first path of the PRS resource.

	Xiaomi
	According to the agreements shown below, also for UE based DL AOD, the UE can be requested subject to UE capability to measure the PRS RSRP of the first path. So we suggest to add a new  27-2-1a with “DL PRS RSRP measurement of the first path for UE-based DL-AoD”

RAN1-105 e-meeting Agreement:
For both UE-based and UE-assisted DL-AOD, the UE can be requested subject to UE capability to measure and report (for UE-assisted) the PRS RSRP of the first path
· FFS: Details of measurement and reporting of PRS RSRP of the first path


	vivo
	We are confused about the note from Huawei, do you mean the PRS resource for RSRP reporting and first path RSRP reporting is different? That is, for some PRS resources, only the first path RSRP can be reported.
In addition, we think the prerequisite FG can be 13-5 or 27-2-2.

	Qualcomm
	We are OK with Xiaomi’s suggestion. 
We are OK with HW, HiSi’s note. 
However, we think the capability should be per band, as the PRS processing capabilities. 

	ZTE
	We think ‘per UE’ is sufficient to align 13-5. 
Regarding Huawei’s note, we have the similar concern as vivo.  In our view, RSRP for a resource should be the condition of the RSRPP for the same resource based on the previous discussion.

	CATT
	Support the additional note as HW’s comments and the additional new FG 27-2-1a as Xiaomi’s comments.

	Nokia, NSB
	FG 27-2-2 should be added as pre-requisite, due to the dependency reflected in the note. 
We do not agree with the note proposed by Huawei above. 

	Intel
	Support. Agree with Xiaomi to define FG for UE-based as well

	OPPO
	We are supportive of the note suggestd by HW
The capability shall be per band.



3. Issue 8: FG 27-2-2

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

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. 

	[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
	Yes
	n/a
	The candidate values are {[12, ]16, 24[, 32, 64]}

Need for location server to know if the feature is supported

The maximum number of reported DL PRS RSRP should be more than the maximum number of reported DL PRS RSRP of the first path
	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Support prerequisite of FG 13-5.

	Xiaomi
	Fine with the updated proposal

	ZTE
	As we commented before, the requisite should be only FG 13-2 rather than 13-15. If UE reports this FG, it doesn’t need to report FG 13-5(report up to 8 RSRP) anymore. 

	CATT
	Support the updated FG.

	Nokia, NSB
	OK with updated proposal including FG 13-5 as pre-requisite. @ZTE, if UE replaces report of 13-5 with 27-2-2, it becomes a non-backward compatible change.

	Intel
	Support

	OPPO
	Ok with the updated FG



3. Issue 9: FG 27-3-1

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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]
	[13-1, 13-4, 13-8]
	No
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	[The candidate values are {1}]

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




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	We can accept the proposal if the following Note is added with the intention that discussing the UE capability here is not meant to have any impact on the ongoing RAN4 discussion.

Note: The sample number M=1 does not account for the potential AGC sample.

	vivo
	We slightly prefer to keep candidate value open until the issue is settled.

	Qialcomm
	OK

	ZTE
	We think the FG should be per UE

	CATT
	Support.

	Nokia, NSB
	Support FL proposal

	NTT DOCOMO
	Support

	Intel
	Support. Propose to add M = 1 to component. OK to have note from Huawei.

	OPPO
	Support



3. Issue 10: FG 27-3-2

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-3-2a
	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
o 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
	[27-3-3]
	Yes
	
	
	FFS per UE
	No
	No
	No
	Candidate values: {option1, option2, option3}

Note: A UE that supports FG 27-3-2a also needs to support FG 27-3-2

	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	We assume that some URLLC features are band dependent, and thus supporting option 2 should be band dependent. In this sense, we think per band reporting makes more sense.

It appears that FG 27-3-2a is not included in the follow-up discussion. Is it the intention to discuss whether multiple types (1A, 1B, 2) reporting for a band is supported in the next meeting?

	Xiaomi
	Fine with the proposal

	vivo
	We also have questions about whether multiple types (1A, 1B, 2) reporting for a band is supported, whether multiple options (ption1, option2, option3) reporting for a band or a type is supported, and their relationship.
Maybe discussing it in the next meeting is reasonable.

	Qualcomm
	As we pointed out in the call, we have strong preference for FG 27-3-2a to enable multiple types reporting in a band. We believe it will enable/facilitate the feature to be considered for real deployment, if a UE does not have to pick one option. Each option is associated with different latency and processing tradeoffs, and asking UEs to simple pick one option may result to only support Type 1A (safest and most closest to rel-16 MG-based processing). Having the option for a UE to report a different option, would tradeoff higher latency with flexibility (e.g. UE is dropping less channels, so it processes the PRS slower).

As we also pointed out, indeed, URLLC feature is band specific, so i can see a good reason, a UE in a specific band to support URLLC & support not-droppping URLLC over the PRS in those bands, whereas in other bands, it is supporting Option 1 or 3. Therefore, we believe there are good reasons to make this feature band-specific.

We would like to discuss the above aspects sooner than later, since are really main issues related to how we are planning to achieve low-latency positioning. 

	Huawei, HiSilicon2
	Reply to QC: With regards to 27-3-2a, our understanding is that reporting support of multiple processing types, if agreed to be introduced, should be introduced in a way that multiple tuples of {FG 27-3-2, 27-3-2a, 27-3-3} are allowed to be reported for a band instead of limited to processing types (not sure if that is the intention from vivo’s comments during the GTW), because different processing types may need to be associated with different options of priority states number, and with different processing capabilities.

	ZTE
	Support the table as it is.     
We think report of multiple types are unnecessary as option 2 acutally contains option 1 and 3, and option 1 actually contains option 3. 
For granularity, we think ‘per UE’ is enough. Even for some bands, UE does’t support URLLC, it will not impact this feature as gNB won’t consider URLLC priority and UE can also igore the priority state related to URLLC PDSCH as there is no URLLC PDSCH in the band at all. 

	CATT
	We think this FG should be “per band” reporting, considering some URLLC features are band-specific.

	Nokia, NSB
	Support FL proposal

	Intel
	Support proposal. OK with per band signaling.

	OPPO
	We also think this FG shall be per band. Considering the URLLC features are configured per band.
Regarding multiple values in reporting, we do not think it is needed. The UE only needs to report one supported type for each band.



3. Issue 11: FG 27-3-3

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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)	Type 1 – sub-slot/symbol level buffering T: [{8, 16, 20, 30, 40, 80, 160, 320, 640, 1280}] ms
b)	Type 2 – slot level buffering

2. Maximum duration of DL PRS symbols N in units of ms a UE can process in the first part of a PRS processing window every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE such that the UE is capable of reporting the measurements T-N ms after the last PRS symbol, where
a)	T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms  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
a)	N: {0.125, 0.25, 0.5, 1, 2, 3, 4, 5, 6, 8, 12} ms
b)	T: {N+4, N+5, N+6, N+8} 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

Need for location server to know if the feature is supported

Note: A UE may declare PRS processing capabilities of each of the supported Type-1A, Type-1B, Type-2” capabilities in case it supports multiple types in a band
	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	We We disagree with the change for component 2, which should have been triggered by the main positioning session discussion first.
At least from our side, we should first agree to the following.

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: {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

Then we can add a new FG  for advanced fast processing of a new sets of {N, T}, and how the duration of PRS is evaluated if we can progress on 8.5.4 on the next meeting.

	Vivo 
	We share the same view with Huawei, the new feature can be supported after a related agreement or enhancement has been made.

	Qualcomm
	We support the above feature. 
We are unclear with Huawei and vivo’s view. How would the legacy (N,T) work in this case? When is the UE expected to report? This new feature was introduced for low latency purposes, and if we just repeat the description of Rel-16, we don’t say at all when is the UE is expected to report. Could HW/vivo describe a complete solution where it is clearly described how much time the UE have to finish the processing after the last PRS symbol in the PRS window? 

	Huawei, HiSilicon2
	Reply QC: We gave the above comment because there was discussion on how to enhance the processing capability during 8.5.4 and unfortunately we haven’t made progress on that, and we believe that UE capabilities should not progress one step further on the functionality of the feature, e.g. the relations between PRS and window in the time domain, whether PRS symbols of more than N ms are dropped in the measurement, etc.
If we make progress functionality-wise, we can further modify FG 27-3-3 or add 27-3-3a. 

	ZTE
	We support the above table.   Also, we disagree with Huawei and vivo’s views. If we use the legacy mechanism, why we have this processing window. It is unclear what is the relationship between the legacy T and the window size, and what is the relationship between N and the window?  If UE can still process PRS outside the window, why we introduce the window during that UE may drop all other signals even those signals are not overlapped with PRS in time. 

We think this FG should also be basic as the same as FG 27-3-2 and 27-3-2a, i.e. they should be reported together. 

	CATT
	We prefer the Components of this FG should match and reflect the meeting agreements on how to enhance the processing capability, since there is no corresponding progress, we had better keep original version and wait for the possible meeting progress.

	Nokia, NSB
	The reformulation of component 2 is not consistent, so we tend to agree with others that this requires further discussion first.

	Intel
	Prefer to discuss it one more meeting cycle. We can keep it in brackets for now.

	OPPO
	The current formulation of component 2 does not align with the agreement made in RAN1.  
Sharing the same view as HW that we shall agree to the original version of component 2.



3. Issue 12: FG 27-4-1

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-4-1
	LOS/NLOS Indicator for UE-assisted positioning
	Support reporting LoS/NLoS indicator type 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
	one of 13-5,13-6, or 13-11
	No
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	[The candidate value are {hard value, soft value, both} [0,1]]

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




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	We suggest to add “both” to the candidate, or at least mark it as yellow. Reply to companies having concern over “both”, it means that UE supports hard value and soft value, but when it comes to the actual reporting, we expect (as in the current RAN2 LPP running CR below) that UE will be requested to provide a single type and signaling structure will indicate whether the reporting type is soft or hard, and thus there is no ambiguity.

	· –	LOS-NLOS-Indicator
The IE LOS-NLOS-Indicator provides information on the likelihood of a Line-of-Sight (LOS) propagation path from the source to the receiver.
-- ASN1START

LOS-NLOS-Indicator-r17 ::= SEQUENCE {
	indicator-r17			CHOICE {
			case1-r17				INTEGER (0..10),
			case2-r17				BOOLEAN,
			…
			},
	…
}

-- ASN1STOP

	LOS-NLOS-Indicator field descriptions

	indicator
This field provides information on the likelihood of a Line-of-Sight propagation path from the source to the receiver and has the following choices:
-	case1: This field specifies the likelihood of a LOS propagation path in the range between 0 and 1 with 0.1 steps resolution. Value ‘0’ indicates NLOS and value ‘1’ indicates LOS. The value provides an estimate of the propability for a LOS propagation path between source and receiver.
Scale factor 0.1; range 0 to 1.
-	case2: This field specifies whether the propagation path between source and receiver is estimated to be LOS (true) or NLOS (false).






We also insist to add a second component on the granularity of LoS/NloS indicator, with the candidate values {trpSpecific, resourceSpecific, both}.

2. LOS/NLOS indicator granularity

	Xiaomi
	We also prefer to add a component with LOS/NLOS indicator granularity.

	Vivo
	We are okay with supporting both as candidate values.

	Qualcomm
	We still prefer to have the “support” of this feature per method and per band. If, in a band, the UE supports this feature for both methods,then we can say that the UE should report the same value. 

	Huawei, HiSilicon2
	Reply to QC: we think per UE is sufficient. The feature will not have RAN4 requirement, and if UE does not support it for a band, UE would simply not support LoS/NLoS indicator for the PRS on the band.

	ZTE
	Support the table as it is.    
For Huawei’s comment, we think support of soft value will imply the UE also support hard value. So no need to include ‘both’.
‘per method’ and ‘per band’ is unnecessary as this feature doesn’t rely on bands or methods. 

	CATT
	Support to add both in candidate values, since LPP running CR support both case1(soft values) and case2(hard values).
In addition, we prefer to add a note as follows according the RAN1 agreements:
Note: Hard values refer to [0,1]; soft values refer to [0, 0.1, …, 0.9, 1] (in steps of 0.1).
	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




	Nokia, NSB
	We are not OK removing ‘both’ from candidate values. In fact, we believe that is the *only* value that should be agreed, i.e. a UE supporting this FG would always support soft and hard types. As explained by Huawei above, the actual reporting would be only one of the types, depending on higher-layer configuration.

	Intel
	Propose to have FG per method per band and agree to support granularity indicator

	OPPO
	We are not ok to add ‘both’ in candidate value.   RAN1 agreed two different options:  hard value (0 or 1) and soft value (0,0.1,…, 1).  The value 0 or 1 in option of hard value means different from that 0 or 1 in Option of soft value.
And we did not agree that the LMF can configure the reporting type to the UE. In UE capability, reporting ‘both’ does not work. And in practice, it does not make sense that a UE supports both.  
Regarding the “the granularity of LoS/NloS indicator”: we do not support to add it since RAN1 agreed the in UE-assisted psotioning, UE can report LOS/NLOS indicator for each measurement. We did not agree to report it for each TRP or Resource.



3. Issue 13: FG 27-5-1

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-5-1
	[UE-initiated] on-demand PRS
	UE’s capability to Support of 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

For broadcast assistance data, LMF may not need to know if the feature is supported by the UE.
	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Support.

	Xiaomi
	Support 

	Qualcomm
	Support

	ZTE
	Support

	CATT
	Support

	Nokia, NSB
	Support

	Intel
	Support

	OPPO
	Support



3. Issue 14: FG 27-6
No consensus. Proponents should provide more details on the fourth column before the discussion can progress.

	27. NR_pos_enh
	27-7
	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

	
	
	
	
	
	
	
	
	
	








	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	The title should be FG 27-7

We understand the logic of having a UE capability to indicate support of the feature. At least from interoperatibility aspects, the following modification should be considered. Single bit capability indication per UE so that LMF understand that UE can support aggregated measurement instances in the measurement report and LMF may be able to request UE to provide such reporting.

	27. NR_pos_enh
	27-7
	Multiple measurement instances which can be included in a single measurement report
	Support of multiple measurement instances which can be included in a single measurement report





	vivo
	The Title of FG 27-7 and FG 27-6 should be exchanged.
In addition, thanks for the previous clarification from QC, we understand more about the feature, but we still have concerns about multiple measurement instance reporting can be seen as a capability since LPP can be segmented and maximum number can be designed by LPP signaling.

	Qualcomm
	To vivo: Can we at least include a “support or not” FG bit, and put in yellow a component with the values, to discuss it further?

	ZTE
	Support this FG as it is from the following agreement made in RAN1#104e. the detailed description can be further discussed in maintenance stage. Otherwise, how could LMF know if UE supports this feature or not. 
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 


	CATT
	We are fine with the FG and prefer the change from HW’s comments.

	Nokia, NSB
	We still do not see the need for this FG.

	Intel
	Agree with FL. To be supported FG require more work/disccusion on FFS points:
Agreement:
· 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 signaling, 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.




3. Issue 15: FG 27-7
No consensus. Proponents should provide more details on the fourth column before the discussion can progress.

	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
	
	
	
	
	
	
	
	
	
	




	Company
	Comments/Questions/Suggestions

	[bookmark: _Hlk93485141]Huawei, HiSilicon
	The title should be FG 27-6.
We think that the component should be the same as CONNECTED state for PRS measurement with MG.
If indeed a different capability from CONNECTED state is desired, we are OK to adopt the FG, but bullet a) of component 2 has to be revised.
The comment from our side is based on the following understanding:
· RAN4 is discussing the UE measurement period requirement for RRC_INACTIVE, and a major difference between CONNECTED state and INACTIVE state is the use of DRX cycle instead of T_effect. So in RAN4, the requirements for CONNECTED state and INACTIVE state are already different.
· Even though LMF is not aware of the UE RRC state during the PRS measurement, LMF may set the response time to match the expected RRC state based on the measurement period requirement calculated by the LMF. UE may in the follow-up determine to stay in RRC_INACTIVE or RRC_CONNECTED to fulfill the response time requirement.
So regardless of whether the PRS processing capability is the same as CONNECTED or dedicated for INACTIVE, we would support adding the following Note for the clarification.

Note: Having the PRS processing capabilities in RRC_INACTIVE state does not imply that LMF is aware of or controlling UE RRC state, but instead LMF may set the response time assuming a specific RRC state during the PRS measurement, while the actual RRC state is still determined by UE/gNB that take the response time requirement into account. 

	vivo
	We are supportive of the capability, LMF needs to be aware of the capability for testing and requirement.

	Qualcomm
	We strongly support such a capability. The RRC state is still transparent to the LMF, and the LMF doesn’t have to control the RRC state; this stays to UE/gNB control. We suggest the following modification to HW’s note: 
Note: Having the PRS processing capabilities in RRC_INACTIVE state does not imply that LMF is aware of or controlling UE RRC state, but instead LMF may set the response time assuming a specific RRC state during the PRS measurement and inform the gNB on the assumed RRC state, while the actual RRC state is still determined by UE/gNB that take the response time requirement and assumed RRC state into account.

	ZTE
	Don’t support.  We are still not convinced.  The key point is how LMF set the response time. However, LMF is not aware of RRC state, it is not helpful at all for LMF’s decisision even this FG is reported to LMF. 
Further, we notice RAN2 is also discussing UE capability. Since this topic is led by RAN2, one compromised way is to let RAN2 decide whether this FG is needed or not as Intel mentioned before. 

	CATT
	Ssupport the note which proposed by Huawei and changed by Qualcomm.

	Nokia, NSB
	Support (index needs to be fixed).

	Intel
	OK if modified note from Huawei is added.
Note: Having the PRS processing capabilities in RRC_INACTIVE state does not imply that LMF is aware of or controlling UE RRC state. The actual RRC state is still determined by UE/gNB.

	OPPO
	We share similar view as ZTE



3. Issue 16: FG 27-8

Proposed Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-8
	Support of PRS TEG association information for UE-based DL-TDOA
	Support of reception of association between PRS and TRP Tx TEG for UE-based positioning
	13-1
	No
	
	Positioning calculation assistance data containing association between PRS and TRP Tx TEG is not supported by UE
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

Agreement:
Support the LMF to provide the association information of DL PRS resources with Tx TEGs to a UE for UE-based positioning if the TRP has multiple TEGs
	Optional with capability signaling



[Please only comment in the table if you are NOT okay with the proposed agreement]

	Company
	Comments/Questions/Suggestions

	Qualcomm
	SUpport

	ZTE
	Support

	CATT
	Support

	Intel
	Support



3. Issue 17: FG 27-9

Proposed Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-9
	Support of lower Rx beam sweeping factor
	1. Support of the lower Rx beam sweeping factor than 8 for FR2
2. 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 FR2 only
	n/a
	Component 2 candidate values: FFS

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



[Please only comment in the table if you are NOT okay with the proposed agreement]

	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	We think the original one is the correct one if the type is per band.

	Per band (FR2 only)
	n/a
	n/a




	Qualcomm
	Same view with Huawei, Hisilicon

	ZTE
	OK for Huawei’s revision 

	CATT
	Support

	Intel
	Agree with FR2 only



3. Issue 18: FG 27-10

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-10
	Support of UL MAC CE based MG activation request for PRS positioning measurements
	1. Support of using UL MAC CE to request measurement gap for PRS positioning measurements: 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
2. Support of preconfiguration of MGs in RRC signaling for PRS measurements: Each MG in the preconfiguration is associated with an ID
	27-11
	Yes
	
	Using UL MAC CE to indicate PRS measurement gap for PRS positioning measurements 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




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	No need for the location server to know. NRPPa MG activation request is transparent to the UE, and should have nothing to do with whether UE supports UL MAC CE based approach.

	Xiaomi
	 We still want to clarify that if component 2 is not supported, what information will be included in the UL MAC CE?
Or UE must support component 2 if it supports component 1?

	vivo
	To Huawei, for us, considering two enhancement has been supported (MAC CE MG request or NRPPa MG request), LMF may need to know whether UE supports MAC CE MG request enhancement first and then to judge whether LMF needs to request MG by NRPPa.
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) 
· Select only one of UCI and UL MAC CE in RAN1#106bis-e
· Option 1: by LMF (via an NRPPa message)
· Note: This is transparent to the UE


	Qualcomm
	We agree with vivo’s point. Assume the LMF is not aware of the capability, then it would assume that it always has to send MG request to the gNB. However,r if the LMF is aware that the UE supports this feature, then it may let the UE send that request. Both options are supported in the spec, and since using UE-based request is more closely to legacy operation (e.g.., see the RRC-based request of MG), am LMF may avoid triggering the new signaling path if it knows that the UE supports this feature. 

	ZTE
	OK

	CATT
	Support.

	Nokia, NSB
	The description in blue is not needed, and it is imprecise. For example, it says the ID “can be…” but that is ambiguous, as it is not clear if that is an example or a full description of all possibilities. It is in general better to leave this kind of description to specifications to avoid conflicts.

	Intel
	Overall agree with FG. Propose to put in brackets and resolve the discussion on [“Need for location server to know if the feature is supported”] in RAN2 as it relates to protocol design. 



3. Issue 19: FG 27-11

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-11
	Support of DL MAC CE based MG activation request for PRS positioning measurements 
	1. Support of preconfiguration of MGs in RRC signaling for PRS positioning measurements
2. Support of using DL MAC CE to activate the MG for PRS positioning measurements
	
	Yes
	
	Using DL MAC CE to activate the preconfigured MG for PRS positioning measurements is not supported
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported
	Optional with capability signaling.




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	No need for the location server to know. It is strange that LMF would need to understand the MAC layer capability of UE.

	Xiaomi
	Similar to FG27-10, it is better to revise it as shown below:
1. Support of preconfiguration of MGs in RRC signaling for PRS positioning measurements: Each MG in the preconfiguration is associated with an ID
2. Support of using DL MAC CE to activate the MG for PRS positioning measurements: The DL MAC CE for MG activation indicates the ID associated with the preconfigured MG.

Just repeat our concern, component 1 is duplicated with componenet 2 in FG27-10.

	Qualcomm
	If 27-10 is sent to the LMF, then we could accept that the 27-11 is not sent. An LMF could assume that if the UE can request with UL MAC CE a MG, then it also supports receiving the MG configuration. 

	ZTE
	Agree with Huawei, no eed for the location server to know. This is different from UL as MAC layer is transparent to LMF. 

	CATT
	Support

	Nokia, NSB
	Support

	Intel
	Overall agree with FG. Propose to put in brackets and resolve the discussion on [“Need for location server to know if the feature is supported”] in RAN2 as it relates to protocol design.



3. Issue 20: FG 27-12

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-12
	LOS/NLOS indicator for UE-based positioning assistance data
	Support reception of the assistance data containing the LOS/NLOS indicator.

1. LOS/NLOS indicator type: {softValue, hardValue, both}
2. LOS/NLOS indicator granularity {resourceSpecific, trpSpecific, both}
	
	No
	
	
	Per UE
	No
	No
	No
	Component 1 candidate values: {softValue, hardValue[, both]}

Component 2 candidate values: {resourceSpecific, trpSpecific[, both]}


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




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	We think “both” should be added. It implies that both types are supported by the UE, but not that the actual signaling will provide both types.

	Xiaomi
	Support 

	vivo
	Okay for component 1 include both as candidate value

	Qualcomm
	We support adding “both”. 

	ZTE
	Why we have to introduce these candidate values? This FG is just to indicate support of the new assistance data reception. Further, why we need ‘both’ for component 1, ‘soft value’ has implied that the UE can support hard value. 

	CATT
	Support to add both in candidate values for Componet 1, since LPP running CR support both case1(soft values) and case2(hard values).
In addition, we prefer to add a note as follows according the RAN1 agreements:
Note: Hard values refer to [0,1]; soft values refer to [0, 0.1, …, 0.9, 1] (in steps of 0.1).
	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




	Nokia, NSB
	Both types and granularity need to be mandatory for a UE supporting this FG

	NTT DOCOMO
	We prefer to add “both” to component 1. However, if “softValue” means that it supports not only indicators of [0, 0.1, …, 1] but also indicators of [0, 1], we can accept the current component 1.

	Intel
	Agree and OK to have both

	OPPO
	Support the current formulation



3. Issue 21: FG 27-13

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-13
	Additional path reporting for UE-assisted DL-TDOA
	[1. Support of TOA additional detected path timing reporting for K > more than 2 additional paths for UE-assisted DL-TDOA .] 
2. Support of path RSRPP reporting for additional paths if path RSRP reporting is supported.
	13-1
	No
	
	
	Per UE
	No
	No
	No
	Component 1 candidate values: {4[, 6, 8]}

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




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK, but we believe that we have not agreed to the RSRPP reporting for the first path for DL-TDOA yet.

	vivo
	Generally okay.

	Qualcomm
	We support this FG, and we support having a separate FG for first-path RSPPP for DL-TDOA. We suggest to add some new FG when we agree on this one.

	ZTE
	OK

	CATT
	Support the FG which applying to additional path RSRPP reporting.

	Nokia, NSB
	Support

	Intel
	Support. Agree to add FG for first path DL TDOA



3. Issue 22: FG 27-14

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-14
	Additional path reporting for Multi-RTT
	1. Support of TOA additional detected path timing reporting for K > more than 2 additional paths for Multi-RTT
2. Support of path RSRPP reporting for additional paths if path RSRP reporting is supported.
	13-1
	No
	
	
	Per UE
	No
	No
	No
	Component 1 candidate values: {4[, 6, 8]}

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




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK, but we believe that we have not agreed to the RSRPP reporting for the first path for Multi-RTT yet.

	Qualcomm
	We support this FG, and we support having a separate FG for first-path RSPPP for M-RTT. We suggest to add some new FG when we agree on this one. 

	ZTE
	OK

	CATT
	Support the FG which applying to additional path RSRPP reporting.

	Nokia, NSB
	Support

	Intel
	Support. Agree to add FG for first path Multi-RTT



3. Issue 23: FG 27-15

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

Note: 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
	Component 1 candidate values: {1, 2, 4, 8, 12, 16}

Component 2 candidate values: {1,2,4,8,16,32,64}

Component 3 candidate values: {1, 2, 3, 4, 5, 6, 8, 10, 12, 14}

Component 4 candidate values: {initial BWP, any BWP}

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

	27. NR_pos_enh
	27-15a
	Support of positioning SRS transmission in RRC_INACTIVE state outside initial BWP
	1. Max number of SRS Resource Sets for positioning supported by UE 

2. Max number of SRS Resources for positioning 


3. Max number of SRS Resources for positioning per slot

4. SRS switching time

Note: 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. No dedicated capability signaling is intended for this component
	
	Yes
	
	
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {1, 2, 4, 8, 12, 16}

Component 2 candidate values: {1,2,4,8,16,32,64}

Component 3 candidate values: {1, 2, 3, 4, 5, 6, 8, 10, 12, 14}

Need for location server to know if the feature is supported

FFS:
· Support or not of Different numerology between the SRS and the initial UL BWP is supported. 
· Support or not of SRS operation without restriction on the BW: BW of the SRS may not include BW of the CORESET#0 and SSB 
· Bandwiwdth supported for such SRS
· Whether this SRS needs to be on the same carrier/band as the initial BWP. Our understanding is that it needs to be on the same carrier (e.g. same OffsetToCarrier Parameter as that of the UL initial BWP). 
· In our paper we added the following Note to clarify that: Note 1: The SRS should have a locationAndBandwidth, SCS, CP, defined the same way as a legacy BWP. The SRS-only BWP inherits the legacy BWP restrictions. 
What Note 2: Based on other signalled UE capabilities, the UE supports at least one connected mode configuration where a hypothetical BWP defined by this SRS is the active BWP and switching between this active BWP and the initial BWP is supported
	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	We prefer to remove the “In our paper” bullet and “What Note 2” paragraph. These do not make much sense in the UE capability discussion. Also RAN2 is also discussing the working assumption that the positioning SRS for INACTIVE state can be configured in CONNECTED state, and we can revisit the necessity of adding the UE capability of being configured in RRC_CONNECTED state with a hypothetical BWP.

	Xiaomi
	We want to clarify the meaning of ‘SRS switching time’ in component 4, does it mean the BWP switching time?

	vivo
	Regarding 27-15, based on the following Rel-16 UE capability and periodic and semi-persistent SRS has been supported in Rel-17, the following two components may need to be added 
· Max number of P/SP SRS Resources for positioning 
· Max number of P/SP SRS Resources for positioning per slot.

[image: ]
Regarding 27-15a, we don’t think component 4 ‘SRS switching time’ is needed, as SRS switching from initial UL BWP to ‘SRS only BWP’ inactive state can be regarded as general BWP switching which is a common UE capability.
In addition, we wonder that whether SRS resource capability (component 1,2,3)in initial UL BWP or outside initial BWP should share the same values, as SRS resource capabilities are the same regardless of BWP configuration in the same band in connected state.

	Qualcomm
	Main Comment: The two Components shown in the below are essential for the operation; similar components exist from Rel-15 for multi-BWP operation, and what we are doing here is effectively a multi-BWP operation in RRC inactive, wherein the “new BWP” is an SRS-only BWP; the fact that we are not calling it a BWP, does not mean that the operation/configuration of such SRS should not follow the legacy BWP operation and constraints. So, we consider at least the following 2 components essential for this feature:  
· Support of different numerology between the SRS and the initial UL BWP. 
· Support of SRS operation without restriction on the BW: BW of the SRS may not include BW of the CORESET#0 and SSB 

Unfortunately, adding the above components is still not enough from our side; Before agreeng with this feature/FG, we also need to have same understanding about the frequency offset of that SRS with respect to the UL initial BWP. Our understanding is that it is in the same carrier as the UL initial BWP (i.e. in spec language, same “OffsetToCarrier” as the initial UL BWP). A generic way to write that is to add a Note as follows:
· Note: The SRS is expected to be configured with a locationAndBandwidth, SCS, CP, defined the same way as a legacy BWP.
If companies do not agree with this, then do they think that it should be on the same band as the UL initial BWP, same FR, or it can be anywhere? If that is the case, shouldn’t they have proposed a per-band-pair capability? E.g., UL BWP in one band, SRS in another band? 
Secondary Comment 1: We need to add “P/SP” as vivo suggested. A separate component is needed for “Support of SP-SRS”
● Max number of P/SP SRS Resource Sets for positioning supported by UE 
● Max number of P/SP SRS Resources for positioning 
● Max number of P/SP SRS Resources for positioning per slot
● Support of Semi-Persistent SRS for Positioning
 Note if this component is not reported, the UE only supports Periodic SRS for Positioning

Secondary Comment 2: We are not sure if “SRS switching time” is needed, if we can just reuse the UL BWP switching times that are already reported. We don’t think that we should re-invent the wheel, and we should strive (to the extend possible) to reuse the multi-BWP framework that exists already. (E.g., why have separate SRS switching time capabilities, when we already have BWP switching capabilities?) This aspect is included in our suggested Note: “Note 2: Based on other signalled UE capabilities, the UE supports at least one connected mode configuration where a hypothetical BWP defined by this SRS is the active BWP and switching between this active BWP and the initial BWP is supported”

	Huawei, HiSilicon2
	Reply to QC:  
We think that the SRS should still belong to the same cell as that configures the SRS, while the UL can be either NUL or NUL.
For support of SP SRS in INACTIVE state, we prefer to have a separate FG (similar to Rel-16)
For switching time, we assume that the current BWP switching time may be too long (1-3 ms subject to capabilities and numerologies), and thus it may not be suited. Intead, the principle for SRS carrier switching can be used, where explicit switching time is reported by the UE, and since the SRS switching is not reloading all BWP related parameters, the switching time can be shorter (<500us), and interruption to SRS transmission due to collision with other UL can be miminized.
We support further discussion on whether different capabilies for numerologies, bandwidth of SRS are required.

	ZTE
	Agree in principle.    But it is better to let RAN2 confirm. 
· If the SRS is outside initial BWP, we agree it should be in the same CC as initial BWP. 
Component 4 is not needed. As Xiaomi and vivo commented, the switching time will be inherited from the legacy BWP switching gap. Then, there is no need to introduce a new one. 

	CATT
	We share the same view with Huawei that the “In our paper” bullet and “What Note 2” paragraph should be removed. 
For the 3rd bullet in FFS part, i.e. Bandwiwdth supported for such SRS, there is one typo in Bandwiwdth, the word should be Bandwidth.
About the “SRS switching time”, maybe we need it since the current BWP switching time may be too long, but we need give the candidate values for Component 4. SRS switching time, such as 100us.

	Nokia, NSB
	We cannot support these FGs in the current shape. Now ‘per BWP’ has been removed, and that changes the meaning of the candidate values. The original formulation of this FG was better, as we don’t see the need to separate initial BWP to its own FG either.

	Intel
	Support introduction of the FG 27-15a. More discussion on details is needed.



3. Issue 24: FG 27-16
No consensus. Proponents should provide more details on the fourth column before the discussion can progress.

	27. NR_pos_enh
	27-16
	OLPC for positioning SRS in RRC_INACTIVE state
	Same as

LPP
OLPC-SRS-Pos-r16

RRC
OLPC-SRS-Pos-r16
	
	Yes
	
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	The understanding from our side that a separate OLPC capability is reported for INACTIVE state, which can take different values from that for CONNECTED state, because UE may choose to support lower capability for the sake of power saving. The signaling structure is the same for CONNECTED state.

Hopefully that clarifies. Expanding the FG into multiple ones as did in Rel-16 will unfavorably expand the list.

	vivo
	Support

	Qualcomm
	Support. Same view as Huawei, Hisilicon.

	ZTE
	This will explosively increase the FG list for Rel-17. We are negative to introduce these FG lists.   In our view, Rel-16 capabilities can be completely resued. When UE is in RRC inactive state, gNB can intentionly configure less SRS resources/sets for the sake of saving power. Hence, there is no need to revise UE capabilities. 

	CATT
	Support

	Nokia, NSB
	Support in principle

	NTT DOCOMO
	Support

	Intel
	Overall agree with FG. Do not think that LMF needs to be aware about FG. Propose to put in brackets and resolve it in RAN2 on [“Need for location server to know if the feature is supported”] as it relates to protocol design.



3. Issue 25: FG 27-17

[bookmark: _Hlk93598045]Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-17
	Support of positioning [PRS measurement processing in RRC_INACTIVE]
	1. Support of PRS measurement processing in RRC_INACTIVE
2. Support of positioning SRS transmission in RRC_INACTIVE state
[3. Support of reporting location information 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 measurement
	[13-1, 13-2, 13-3, 13-4]
	Yes
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.

Note: A UE may support component 1 without supporting component 3, but not the reverse
	Optional with capability signaling.




	Company
	Comments/Questions/Suggestions

	Huawei,HiSilicon
	We still do not see the need to have either component 2 or component 3.
Component 2 is already covered by some other FGs.

Perhaps a Note can be added to replace component 3.
Note: RAN1 understands reporting location information in RRC_INACTIVE using control plane SDT is expected to be covered by SDT feature.

	Xiaomi
	Support 

	Qualcomm
	We think the component 3 needs to be kept at least in yellow to see the progress int eh SDT feature. If there is a capability to differentiate user-plane SDT vs control-plane SDT then, this component may not be needed. However, at this point, this doesn’t exist. 
We can propose an alternate proposal, and remove the component 3: 
· Note: From RAN1 perspective, it is beneficial to support a separate UE capability for location information reporting in RRC_INACTIVE state using SDT. Up to RAN2 to take this into account in the UE capabilities.

	ZTE
	This feature doesn’t need to let LMF know as RRC state is transparent to LMF. 
Component 2 should be removed as Huawei commented. 
Component 3 is not needed.  RAN2 has agreed LPP signaling can be transferred by SDT. Hence, if a UE supports component 1 and SDT feature, it implies the UE support of supporting location information in RRC_INACITVE. 

	CATT
	Support remove Component 3 and add the note proposed by Qualcomm.

	Nokia, NSB
	Support

	Intel
	Overall agree with FG. Do not think that LMF needs to be aware about FG. Propose to put in brackets and resolve it in RAN2 on [“Need for location server to know if the feature is supported”] as it relates to protocol design.

	OPPO
	We would like to repeat our question raised in the first round: If FG27-18a/18b/18c are introduced, What’s the additional value of 27-17? Could some company clarify it?
Additional comments as below
· Component 2/3 are not needed
· We share the same view as ZTE: This FG doesn’t to be reported to LMF



3. Issue 26: FG 27-18a
No consensus. Proponents should further clarify the need for this FG and how it is different from/related to FG 27-17 which is already agreed as row.

	27. NR_pos_enh
	27-18a
	Support of PRS measurement in RRC_INACTIVE state for DL-TDOA
	Support of PRS measurement in RRC_INACTIVE state for DL-TDOA

Note: Other PRS capabilities follows the same as the RRC_CONNECTED state for DL-TDOA.
	
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK

	vivo
	OK

	Qualcomm
	The “Note” needs to be discussed further. We need to look one-by-one to see which capabilities are applicable to RRC Inactive DL-TDOA. From our side, the following would make sense to be reused: PRS capabilities for DL-TDOA measurement and reporting described in FGs in 13-3, 13-3a, 13-3b, 13-6, 13-13 are the same for RRC Inactive.

Also, we think it is useful to clarify that this applies to both UE-B and UE-A DL-TDOA: 
· Note: Applicable for both UE-assisted and UE-based DL-TDOA

	ZTE
	Don’t support.    27-17 is sufficient reporting to gNB as gNB is not aware of PRS methods.  In our view, if a UE support TDOA in RRC connected state, there is no reason not to support it in RRC inactive state. 
Furthermore, the note is confused. 
We are fine to let RAN2 decide it as this topic is led by RAN2.

	CATT
	Support the revised note about “PRS capabilities” and the new note about “UE-B and UE-A DL-TDOA” in Qualcomm’s comments above.

	Nokia, NSB
	OK, i.e. do not support the FG

	Intel
	Let’s finalize 27-17 first

	OPPO
	This FG doesn’t to be reported to LMF since RRC state is transparent to LMF
Does the “other PRS capabilities” in the note mean the PRS capabilities other than that in FG 27-6 “DL PRS processing capabilities in RRC inactive state”?



3. Issue 27: FG 27-18b
No consensus. Proponents should further clarify the need for this FG and how it is different from/related to FG 27-17 which is already agreed as row.

	27. NR_pos_enh
	27-18b
	Support of PRS measurement in RRC_INACTIVE state for DL-AoD
	Support of PRS measurement in RRC_INACTIVE state for DL-AoD

Note: Other PRS capabilities follows the same as the RRC_CONNECTED state for DL-AoD.
	
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK

	vivo
	OK

	Qualcomm
	The “Note” needs to be discussed further. We need to look one-by-one to see which capabilities are applicable to RRC Inactive DL-AoD. From our side, the following would make sense to be reused: 
· Note: PRS capabilities for DL-AOD measurement and reporting described in FGs 13-2, 13-2a, 13-2b, 13-5, 13-13 are the same for RRC Inactive.

Also, we think it is useful to clarify that this applies to both UE-B and UE-A DL-AoD: 
· Note: Applicable for both UE-assisted and UE-based DL-AoD

	ZTE
	Don’t support.    27-17 is sufficient reporting to gNB as gNB is not aware of PRS methods.  In our view, if a UE support AoD in RRC connected state, there is no reason not to support it in RRC inactive state. 
Furthermore, the note is confused. 

	CATT
	Support the revised note about “PRS capabilities” and the new note about “UE-B and UE-A DL-TDOA” in Qualcomm’s comments above.

	Nokia, NSB
	OK, i.e. do not support the FG

	Intel
	Let’s finalize 27-17 first

	OPPO
	This FG doesn’t to be reported to LMF since RRC state is transparent to LMF
Does the “other PRS capabilities” in the note mean the PRS capabilities other than that in FG 27-6 “DL PRS processing capabilities in RRC inactive state”?




3. Issue 28: FG 27-18c
No consensus. Proponents should further clarify the need for this FG and how it is different from/related to FG 27-17 which is already agreed as row.

	27. NR_pos_enh
	27-18c
	Support of PRS measurement in RRC_INACTIVE state for Multi-RTT
	1. Support of PRS measurement in RRC_INACTIVE state for Multi-RTT
2. Support of positioning SRS transmission in RRC_INACTIVE state.

Note: Other PRS capabilities follows the same as the RRC_CONNECTED state for Multi-RTT.
	
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK

	vivo
	OK

	Qualcomm
	The “Note” needs to be discussed further. We need to look one-by-one to see which capabilities are applicable to RRC Inactive DL-AoD. From our side, the following would make sense to be reused: 
Note: PRS capabilities for Multi-RTT measurement and reporting described in FGs in 13-4, 13-4a, 13-4b, 13-11, 13-11a, 13-14 are the same for RRC Inactive

	ZTE
	Don’t support.    27-17 is sufficient reporting to gNB as gNB is not aware of PRS methods.  In our view, if a UE support multi-RTT in RRC connected state, there is no reason not to support it in RRC inactive state. 
Furthermore, the note is confused. 
We are fine to let RAN2 decide it as this topic is led by RAN2.

	CATT
	Support the revised note about “PRS capabilities” in Qualcomm’s comments above.

	Nokia, NSB
	OK, i.e. do not support the FG

	Intel
	Let’s finalize 27-17 first

	OPPO
	This FG doesn’t to be reported to LMF since RRC state is transparent to LMF
Does the “other PRS capabilities” in the note mean the PRS capabilities other than that in FG 27-6 “DL PRS processing capabilities in RRC inactive state”?



3. Issue 29: FG 27-19
[bookmark: _Hlk93418554]No consensus. Proponents should provide more details on the fourth column before the discussion can progress.

	27. NR_pos_enh
	27-19
	Spatial relation for positioning SRS in RRC_INACTIVE state
	Same as

LPP
SpatialRelationsSRS-Pos-r16

RRC
SpatialRelationsSRS-Pos-r16
	
	Yes
	
	
	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	The understanding from our side that a separate spatial relation capability is reported for INACTIVE state, which can take different values from that for CONNECTED state, because UE may choose to support lower capability for the sake of power saving. The signaling structure is the same as CONNECTED state.

Hopefully that clarifies. Expanding the FG into multiple ones as did in Rel-16 will unfavorably expand the list.

	vivo
	OK

	Qualcomm
	Support

	ZTE
	This will explosively increase the FG list for Rel-17. We are negative to introduce these FG lists.   In our view, Rel-16 capabilities can be completely resued. When UE is in RRC inactive state, gNB can intentionly configure less SRS resources/sets for the sake of saving power. Hence, there is no need to revise UE capabilities. 

	CATT
	Support 

	Nokia, NSB
	Support in principle, but more discussion is needed on the components.

	Intel 
	Overall agree with FG. Do not think that LMF needs to be aware about FG. Propose to put in brackets and resolve it in RAN2 on [“Need for location server to know if the feature is supported”] as it relates to protocol design.




3. Issue 30: New FGs

Proposal: Introduce the following new FG
	27. NR_pos_enh
	27-20
	PRS subset association for UE assisted DL-AoD
	1. Support of assistance data enhancement to indicate a subset of PRS resources for each PRS resource for the purpose of prioritization of DL-AoD reporting.
2. Supported resource set relationship for the target PRS resource and the associated subset: {sameSet, sameOrDifferentSet}
	
	No
	
	PRS subset association for DL-AoD is not supported by the UE.
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know
	Optional with capability signaling.




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Support.

	Xiaomi
	Support 

	vivo
	Support and propose adding a new component as follows based on the agreement with blue highlights
3. Support associated subset measurement reporting： { associated subset only, the target PRS resource and the associated subset }

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  


	Qualcomm
	Support the feature

	ZTE
	This is just for assistance data reception. We think both candidate values of component 2 should be supported. No need to report. 

	CATT
	Support the FG in principle and we think the DifferentSet option should be added into Component 2, as shown in YELLOW color background below:
2. Supported resource set relationship for the target PRS resource and the associated subset: {sameSet, DifferentSet, sameOrDifferentSet}

	Nokia, NSB
	Support, but component 2 is not needed.

	Intel
	Support




Proposal: Introduce the following new FG
	27. NR_pos_enh
	27-21
	PRS boresight direction for UE-assisted DL-AoD
	Support of assistance data enhancement to indicate the boresight direction of a PRS resource for UE-assisted DL-AoD.
	
	No
	
	UE-assisted DL-AoD with boresight direction of each DL-PRS is not supported.
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know
	Optional with capability signaling.




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Support.

	Xiaomi
	Support 

	Qualcomm
	Support 

	ZTE
	OK

	CATT
	Support

	Intel
	Support




Proposal: Introduce the following new FG
	27. NR_pos_enh
	27-22
	PRS beam pattern for UE-based DL-AoD
	Support of PRS beam pattern for DL-AoD
	
	No
	
	UE-based DL-AoD with PRS beam pattern is not supported.
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know
	Optional with capability signaling.




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Support.

	Xiaomi
	We are confused about this feature, is it same as 27-2-x?

	Qualcomm
	Support 

	ZTE
	OK

	CATT
	Support 

	Intel
	Support




Proposal: Introduce the following new FG
	27. NR_pos_enh
	27-23
	DL MAC CE based PRS processing window activation
	1. Support of preconfiguration of PRS processing windows in RRC
2. Support of using DL MAC CE to activate the PRS processing window
	
	Yes
	
	Using DL MAC CE to activate the preconfigured PRS processing window is not supported
	Per UE
	No
	No
	No
	
	Optional with capability signaling.




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Support.

	Xiaomi
	Support 

	Qualcomm
	Support 

	ZTE
	What is it?  Is it related to 27-3-2?   If yes, the MACCE should be automatically supported if the UE reports FG 27-3-2. 

	CATT
	Support 

	Nokia, NSB
	In principle OK. Should be combined with PRS measurement outside of MG.

	Intel
	Agree with Nokia



1. Discussion/Approval Items during RAN1 #107bis-e — Third Checkpoint 
Based on the comments/questions/suggestions received by the second checkpoint, the following are the revised proposals and/or proposed agreements by the moderator. Companies submitted the following views on the moderator’s proposals.

[Please submit all comments/questions/suggestions here, late comments/questions/suggestions submitted in Section 4 will not be considered]

Note: Consistent with other work items, anything related to Release 16 feature groups should be discussed in agenda item 8.5 “Maintenance on NR Positioning Enhancements” or in email discussion [107bis-e-R17-RRC] “LS to RAN2 on updated Rel-17 RRC parameters”

General comments

	Company
	Comments/Questions/Suggestions

	
	



4. Issue 1: FG 27-1-1

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	 27. NR_pos_enh
	27-1-1
	UE-RxTEGs for UE-assisted DL TDOA and/or Multi-RTT positioning
	1. Support of UE-RxTEGs for UE-assisted DL TDOA and/or Multi-RTT positioning
2. 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
	Component 1 candidate values: One or more of {UE-assisted DL TDOA, Multi-RTT positioning, UE-assisted DL TDOA and Multi-RTT positioning}

Component 2 candidate values: {1, 2,[ 3,] 4, 6, 8}

Note: a single value is reported when both multi-RTT and DL-TDOA are supported

Need for location server to know if the feature is supported

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: 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




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Support.

	vivo
	Ok

	CATT
	Support

	China Telecom
	Support

	OPPO
	Regarding the report type, we can follow the majority views for the sake of progress.
Regarding Component 1:  We don’t think “one ore mor of” is needed.  There is only three possible cases and there has already been three candidate values.    If we want to keep “one or more of “, then we need to remove the candidae value “UE-assisted DL TDOA and Multi-RTT positioning”
As discussed with vivo offline, vivo is ok to remove “mitigation” from the  FG 27-1-2 and 27-1-2a. In ordor the keep consistency among different FGs, it is better to change “the mitigation of UE Rx timing delays” to “UE Rx timing errors”



4. Issue 2: FG 27-1-2

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	 27. NR_pos_enh
	27-1-2
	Support of UE-TxTEGs for UL TDOA 
	The maximum number of UE-TxTEG for SRS resource for positioning, 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 error for the SRS for positioning” and  “UE-TxTEGs for RTT is not supported and no assumption can be made on the mitigation of UE Tx timing for the SRS for positioning
	FFS: per band or per FS
	n/a
	n/a
	n/a
	The candidate values are {[1, ]2, 3, 4, 6, 8}

If value=1 is indicated by the UE, the UE Tx timing errors differences between two SRS resources for positioning are within a margin only if the UE reports same an Tx-TEG-ID associated with the SRS resources for positioning, otherwise, no assumption can be made about the timing error differences between these SRS resources.

[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: If the UE does not include TxTEG-ID  associated with a SRS resource for positioning, no assumption can be made on the UE Tx timing error for this SRS resource for positioning.

[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




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Support.

	Vivo
	We prefer to keep” mitigation of ” in the consequence column and last note
· consequence column: UE-TxTEGs for UL TDOA is not supported and no assumption can be made on the mitigation of UE Tx timing error for the SRS for positioning”
· Note: If the UE does not include TxTEG-ID  associated with a SRS resource for positioning, no assumption can be made on the mitigation of UE Tx timing error for this SRS resource for positioning

	CATT
	Support

	China Telecom
	Support



4. Issue 3: FG 27-1-2a

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	 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 and no assumption can be made on the UE Tx timing error for the SRS for positioning
	[per band per FS]
	n/a
	n/a
	n/a
	The candidate values are {[1, ] 2, 3, 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 error for this SRS resource for positioning

[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 same 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




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK

	vivo
	Similar views as FG 27-1-2, we prefer to keep” mitigation of ” in the consequence column and the condition in the note column
· UE-TxTEGs for Multi-RTT positioning is not supported and no assumption can be made on the mitigation of UE Tx timing error for the SRS for positioning
· 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 error for this SRS resource for positioning


	CATT
	Support

	China Telecom
	Support



4. Issue 4: FG 27-1-3

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	 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 and 13-8]
	No
	
	Mitigation of UE RxTx timing delays is not supported and no assumption can be made on the UE Tx timing error for the SRS for positioning
	per band
	n/a
	n/a
	n/a
	The candidate values are {[1, ]2, 4, 6, 8, 12, 16, 24, 32, 36, 48[, 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 error 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 63 [255]
	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	The following should be updated.

Mitigation of UE RxTx timing delays is not supported and no assumption can be made on the UE RxTx timing error for the SRS for positioningmeasurement

	vivo
	Agree with Huwei views, and we also prefer to keep” mitigation of ” in the consequence column and the condition in the note column


	CATT
	For the 8th column (i.e. the column of Consequence if the feature is not supported by the UE), the sentence of “Mitigation of UE RxTx timing delays is not supported” should be changed to:
 “Mitigation of UE RxTx timing errordelays is not supported”

	China Telecom
	Fine with HW/vivo/CATT’s updated.



4. Issue 5: FG 27-1-4
Nothing is proposed by the moderator. 

4. Issue 6: FG 27-1-4a

Proposed Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-1-4a
	Support of  UE Rx TEGs for measuring the same DL PRS resource simultaneously
	The maximum number of  UE Rx TEGs for measuring the same DL PRS resource simultaneously
	27-1-4
	No
	
	
	Per band
	n/a
	n/a
	n/a
	[The candidate values are {1, 2, 3, 4, 6, 8}]

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



[Please only comment in the table if you are NOT okay with the proposed agreement]

	Company
	Comments/Questions/Suggestions

	
	



4. Issue 7: FG 27-2-1

[bookmark: _Hlk93598745]Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-2-1
	[UE-assisted] DL PRS RSRP measurement report of the first path for UE-assisted 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 or 13-3, 13-4, 13-5, 13-8] or 27-2-2
	No
	
	
	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

The maximum number of first path PRS RSRP per TRP should be less than or equal to the maximum number of PRS RSRP (27-2-2)

[Note: Having FG 13-5 as the prerequisite FG does not imply that in a measurement report, reporting PRS-RSRP of a PRS resource should be the prerequisite of reporting PRS-RSRPP for the first path of the PRS resource]
	Optional with capability signaling

	27. NR_pos_enh
	27-2-1a
	DL PRS RSRP measurement of the first path for UE-based DL-AoD
	1.) Support of measuring the PRS RSRP of the first path for DL-AoD positioning method
2.) The maximum number of first path PRS RSRP per TRP
	13-5 or 27-2-2
	No
	
	
	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

The maximum number of first path PRS RSRP per TRP should be less than or equal to the maximum number of PRS RSRP (27-2-2)

[Note: Having FG 13-5 as the prerequisite FG does not imply that in a measurement report, reporting PRS-RSRP of a PRS resource should be the prerequisite of reporting PRS-RSRPP for the first path of the PRS resource]
	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Not really necessary for separate FG, which even create confusion on the necessity of component 2. Perhaps a third component of FG 27-1 would suffice. 

	27. NR_pos_enh
	27-2-1
	[UE-assisted] DL PRS RSRP measurement report of the first path for UE-assisted 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
3) Positioning mode: one or more from {UE-assisted, UE-based}.




	Vivo
	Based on the lastest agreement, ” DL PRS RSRP” in third column needs to be changed to “DL PRS RSRPP” for aligment 
	27. NR_pos_enh
	27-2-1
	[UE-assisted] DL PRS RSRP measurement report of the first path for UE-assisted DL-AoD
	1.) Support of [measuring and reporting the] PRS RSRPP of the first path for DL-AoD positioning method
2.) The maximum number of first path PRS RSRPP per TRP
	[13-2 or 13-3, 13-4, 13-5, 13-8] or 27-2-2
	No
	
	
	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

The maximum number of first path PRS RSRP per TRP should be less than or equal to the maximum number of PRS RSRP (27-2-2)

[Note: Having FG 13-5 as the prerequisite FG does not imply that in a measurement report, reporting PRS-RSRP of a PRS resource should be the prerequisite of reporting PRS-RSRPP for the first path of the PRS resource]
	Optional with capability signaling




	CATT
	We had discussed the two FGs in the Friday GTW meeting, maybe we had better to further disucss it based on the agreements in Friday GTW meeting.
In addition, we prefer this FG should be per UE.

	ZTE
	We prefer this FG is per UE. 

	China Telecom
	We prefer the FG to be per UE. And we agree with vivo‘s update.

	Xiaomi
	Support the revision from vivo and propose same revision to 27-2-1a.
As for the UE-A and UE-B, we are fine with either two separate FGs or a joint FG based on the revision from Huawei.

	OPPO
	On 27-2-1: it shall be per band because it is about measurement capability. We are fine with the Note.
On 27-2-2: do not support the component 2. It is for UE-based method and the UE does not report the measurement results. Why is the capability of maximal number reported?



4. Issue 8: FG 27-2-2

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

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. 

	[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
	Yes
	n/a
	The candidate values are {[12, ]16, 24[, 32, 64]}

Need for location server to know if the feature is supported

The maximum number of reported DL PRS RSRP should be more than the maximum number of reported DL PRS RSRP of the first path
	Optional with capability signaling



[Please only comment in the table if you are NOT okay with the proposed agreement]

	Company
	Comments/Questions/Suggestions

	
	



4. Issue 9: FG 27-3-1

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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=1 samples (instances) of a DL PRS resource set]
	[13-1, 13-4, 13-8]
	No
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	[The candidate values are {1}]

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

Note: The sample number M=1 does not account for the potential AGC sample
	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Support.

	Vivo
	We slightly prefer to keep candidate value open until the issue is settled.

	CATT
	Support

	ZTE
	For candidate value, we agree M =1. For other values M=2, 3, we share the same view as vivo.

	China Telecom
	We are generally fine with the proposal. And we have the similar view as vivo/ZTE  on the candidate values.

	Samsung
	We would like to clarify that this feature is supported for both UE-assisted and UE based positioning 

	OPPO
	Support



4. Issue 10: FG 27-3-2

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-3-2a
	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
o 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
	[27-3-3]
	Yes
	
	
	FFS per UE per band
	No
	No
	No
	Candidate values: {option1, option2, option3}

Note: A UE that supports FG 27-3-2a also needs to support FG 27-3-2

	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Support.
“stage 1” from Option 3 should be indented.

	Vivo
	Generally fine with the proposal if only  single type/option is supported in a band, otherwise, supporting multiple options (ption1, option2, option3) reporting and type, and their relationship needs more discussion.

	CATT
	Support.

	China Telecom
	Support.

	Xiaomi
	Support 

	OPPO
	Support



4. Issue 11: FG 27-3-3
Continue discussion at RAN1 #108-e

4. Issue 12: FG 27-4-1
Continue discussion at RAN1 #108-e

4. Issue 13: FG 27-5-1

Proposed Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-5-1
	[UE-initiated] on-demand PRS
	UE’s capability to Support of UE-initiated on-demand DL PRS [request ignaling]

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

For broadcast assistance data, LMF may not need to know if the feature is supported by the UE.
	Optional with capability signaling



[Please only comment in the table if you are NOT okay with the proposed agreement]

	Company
	Comments/Questions/Suggestions

	vivo
	[bookmark: OLE_LINK5]We think the blue part should be a note content, so it can be modified as
 Note : For broadcast assistance data, LMF may not need to know if the feature is supported by the UE.

	ZTE
	This FG is also under diussion in RAN2.  As this topic is led by RAN2 instead of RAN1, and broadcast assistance data is never touched by RAN1, we prefer not adding the blute note or let RAN2 decide if it is needed.



4. Issue 14: FG 27-6

[bookmark: _Hlk93598460]Proposal: Introduce the following new FG
	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
	
	
	
	
	
	
	
	
	Note: Having the PRS processing capabilities in RRC_INACTIVE state does not imply that LMF is aware of or controlling UE RRC state, but instead LMF may set the response time assuming a specific RRC state during the PRS measurement and inform the gNB on the assumed RRC state, while the actual RRC state is still determined by UE/gNB that take the response time requirement and assumed RRC state into account.
	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Bullet a) of component 2 should be revised.

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: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} msType 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


	CATT
	We prefer the detailed values of T can be given in the bullet a) of Component 2 from 8ms to 1280ms, instead of the wording of Type 1. 
Support the change of bullet a) of Component 2 as Huawei’s comments above.

	Vivo
	Based on the latest version, we are genrally okay by reporting or decare UE capability for testing at least.
	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 
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
	
	
	
	
	
	
	
	
	Component 1 candidate values: {Type 1, Type 2}

Component 2 candidate values:
T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms

Component 3 candidate values:
FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz

Note: Having the PRS processing capabilities in RRC_INACTIVE state does not imply that LMF is aware of or controlling UE RRC state [, but instead LMF may set the response time assuming a specific RRC state during the PRS measurement and inform the gNB on the assumed RRC state, while the actual RRC state is still determined by UE/gNB that take the response time requirement and assumed RRC state into account.]
	Optional with capability signaling




	ZTE
	Don’t agree. 
This topic is led by RAN2, and the UE capabilities on RRC inactive is under discussion in RAN2 email discussion ‘Report of offline discussion [AT116bis-e][610][POS] Positioning’ section 3.2.4. 
Here, I copy the tentative proposals from RAN2(under discussion but not agreed yet). Based on companies’ replies on RAN2, it seems many companies supported proposal 4. Anyway, we believe the final determination should be up to RAN2 for this RAN2 led topic. 
Proposal 4: For positioning in RRC_INACTIVE, do not introduce RRC_INACTIVE specific LPP capabilities (27-6, 27-16, 27-17, 27-18a, 27-18b, 27-18c, 27-19);
Proposal 5: For positioning in RRC_INACTIVE, introduce RRC_INACTIVE specific RRC capabilities (27-15, 27-16, 27-19);
Proposal 6: Send LS to RAN1 to inform them of RAN2 RRC_INACTIVE capabilities related agreements;


	OPPO
	Tend to agree with ZTE that let RAN2 to make decision whether it is needed or not 



4. Issue 15: FG 27-7

[bookmark: _Hlk93598466]Proposal: Introduce the following new FG
	27. NR_pos_enh
	27-7
	Maximum number of Multiple measurement instances which can be included in a single measurement report
	1. Support of multiple Maximum number of measurement instances which can be included in a single measurement report
FFS: 2. Maximum number of measurement instances which can be included in a single measurement report
	
	
	
	
	
	
	
	
	FFS: Component 2 candidate values
	Optional with capability signaling








	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Support.

	CATT
	We had achieved agreement on this FG at Friday GTW meeting expect the YELLOW background part.
We are fine with Component 2 (Maximum number of measurement instances which can be included in a single measurement report).

	ZTE
	Support



4. Issue 16: FG 27-8

Proposed Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-8
	Support of PRS TEG association information for UE-based DL-TDOA
	Support of reception of association between PRS and TRP Tx TEG for UE-based positioning
	13-1
	No
	
	Positioning calculation assistance data containing association between PRS and TRP Tx TEG is not supported by UE
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

Agreement:
Support the LMF to provide the association information of DL PRS resources with Tx TEGs to a UE for UE-based positioning if the TRP has multiple TEGs
	Optional with capability signaling



[Please only comment in the table if you are NOT okay with the proposed agreement]

	Company
	Comments/Questions/Suggestions

	
	



4. Issue 17: FG 27-9

Proposed Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-9
	Support of lower Rx beam sweeping factor
	1. Support of the lower Rx beam sweeping factor than 8 for FR2
2. 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
	Component 2 candidate values: FFS

Note: FG is applicable to FR2 only

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



[Please only comment in the table if you are NOT okay with the proposed agreement]

	Company
	Comments/Questions/Suggestions

	vivo
	Based on the Rel-16 FG 13-10, we think “n/a (FR2  only)” can be reused  in  ‘Need of FR1/FR2 differentiation’ column for FG 27-9
[image: ]



4. Issue 18: FG 27-10

[bookmark: _Hlk93598474]Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-10
	Support of UL MAC CE based MG activation request for PRS positioning measurements
	1. Support of using UL MAC CE to request measurement gap for PRS positioning measurements: 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
2. Support of preconfiguration of MGs in RRC signaling for PRS measurements: Each MG in the preconfiguration is associated with an ID
	27-11
	Yes
	
	Using UL MAC CE to indicate PRS measurement gap for PRS positioning measurements 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




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Do not see strong need to have component 2, since it is already covered component 1 of the prerequisite FG.
No strong objection either.

	vivo
	Generally okay and propose to let LMF know the FG to judge whether UE supports MAC CE MG request enhancement first and then to judge whether LMF needs to request MG by NRPPa.

	CATT
	We had achieved agreement on this FG at Friday GTW meeting expect the YELLOW background part.
We are fine with the note (Need for location server to know if the feature is supported).

	China Telecom
	We are generally fine with the proposal.

	Xiaomi
	We share same view as Huawei on the component 2.

	OPPO
	Similar view on Component 2 as HW, it is not needed. 
The note of “Need for location server to know..” seems not needed.  No matter whether the UE supports MAC CE-based MG activation or not, the LMF always can request MG to the TRP. If the UE does not support MAC CE based, the gNB can configure the MG through RRC as in rel16.




4. Issue 19: FG 27-11

[bookmark: _Hlk93598479]Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-11
	Support of DL MAC CE based MG activation request for PRS positioning measurements 
	1. Support of preconfiguration of MGs in RRC signaling for PRS positioning measurements: Each MG in the preconfiguration is associated with an ID
2. Support of using DL MAC CE to activate the MG for PRS positioning measurements: The DL MAC CE for MG activation indicates the ID associated with the preconfigured MG
	
	Yes
	
	Using DL MAC CE to activate the preconfigured MG for PRS positioning measurements is not supported
	Per UE
	No
	No
	No
	[Need for location server to know if the feature is supported]
	Optional with capability signaling.




	Company
	Comments/Questions/Suggestions

	CATT
	We had achieved agreement on this FG at Friday GTW meeting expect the YELLOW background part.
We are fine with the note (Need for location server to know if the feature is supported).

	ZTE
	We don’t think LMF need to know this FG.

	China Telecom
	We are generally fine with the proposal.

	OPPO
	The note of “Location server need to know.. ” is not needed for the same reasons explained in 27-10.



4. Issue 20: FG 27-12

[bookmark: _Hlk93598719]Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-12
	LOS/NLOS indicator for UE-based positioning assistance data
	Support reception of the assistance data containing the LOS/NLOS indicator.

1. LOS/NLOS indicator type: {softValue, hardValue, both}
2. LOS/NLOS indicator granularity {resourceSpecific, trpSpecific, both}
	
	No
	
	
	Per UE
	No
	No
	No
	Component 1 candidate values: {softValue, hardValue[, both]}

Component 2 candidate values: {resourceSpecific, trpSpecific[, both]}


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




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Support.

	CATT
	We had achieved agreement on this FG at Friday GTW meeting expect the YELLOW background part.
We support the “both” as one of the candidate values for Component 1 as well as Component 2.

	China Telecom
	We still don’t see the need to add “both” as one of the candidate values for Component 1. On the one hand, if the softvalue is supported, then the hardValue is unnecessary, since even the softValue “1” can provide more information than hardValue “1”; one the other hand, even if the UE have to support both the two type indicators, UE can just report the indicators and don’t need to include the type “both”. 

	Xiaomi
	Support and not prefer ‘both’

	OPPO
	Support the FG but do not support to include “both” as candidate value for Component 1 and Component 2.



4. Issue 21: FG 27-13

[bookmark: _Hlk93598683]Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-13
	Additional path reporting for UE-assisted DL-TDOA
	[1. Support of TOA additional detected path timing reporting for K > more than 2 additional paths for UE-assisted DL-TDOA .] 
2. Support of path RSRPP reporting for additional paths if path RSRP reporting is supported.
	13-13a
	No
	
	
	Per UE
	No
	No
	No
	Component 1 candidate values: {4[, 6, 8]}

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

	27. NR_pos_enh
	27-13a
	First path reporting for UE-assisted DL-TDOA
	1. Support of first detected path timing reporting for UE-assisted DL-TDOA
2. Support of RSRPP reporting for first path
	13-1
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	For FG 27-13a, do not see the need to have component 1, since this is already mandatory in Rel-16 DL-TDOA.

	vivo
	For 27-13a, component 1 is not needed since first detected path timing reporting has been supported in Rel-16

	CATT
	We had achieved agreement on the two FGs at Friday GTW meeting expect the Component 1 candidate values: [{4[, 6, 8]}] for FG 27-13 and FFS: Per UE or per band for FG 27-13a..
We support the FG 27-13a should be per UE.

	China Telecom
	We share the similar view with HW/vivo.

	
	



4. Issue 22: FG 27-14

[bookmark: _Hlk93598689]Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-14
	Additional path reporting for Multi-RTT
	1. Support of TOA additional detected path timing reporting for K > more than 2 additional paths for Multi-RTT
2. Support of path RSRPP reporting for additional paths if path RSRP reporting is supported.
	13-1 13-14a
	No
	
	
	Per UE
	No
	No
	No
	Component 1 candidate values: {4[, 6, 8]}

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

	27. NR_pos_enh
	27-14a
	First path reporting for Multi-RTT
	1. Support of first detected path timing reporting for for Multi-RTT
2. Support of RSRPP reporting for additional paths 
	13-1
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	For FG 27-13a, do not see the need to have component 1, since this is already mandatory in Rel-16 Multi-RTT.

	vivo
	Same comments as 27-13a, component 1 in 27-14a is not needed since first detected path timing reporting has been supported in Rel-16

	CATT
	We had achieved agreement on the two FGs at Friday GTW meeting expect the Component 1 candidate values: [{4[, 6, 8]}] for FG 27-14 and FFS: Per UE or per band for FG 27-14a.
We support the FG 27-14a should be per UE.

	China Telecom
	We share the similar view with HW/vivo.



4. Issue 23: FG 27-15
Continue discussion at RAN1 #108-e

4. Issue 24: FG 27-16
Continue discussion at RAN1 #108-e

4. Issue 25: FG 27-17
Discuss in GTW session

4. Issue 26: FG 27-18a
Discuss in GTW session

4. Issue 27: FG 27-18b
Discuss in GTW session

4. Issue 28: FG 27-18c
Discuss in GTW session

4. Issue 29: FG 27-19
Continue discussion at RAN1 #108-e

4. Issue 30: New FGs

Proposal: Introduce the following new FG
	27. NR_pos_enh
	27-20
	PRS subset association for UE assisted DL-AoD
	1. Support of assistance data enhancement to indicate a subset of PRS resources for each PRS resource for the purpose of prioritization of DL-AoD reporting.
[2. Supported resource set relationship for the target PRS resource and the associated subset: {sameSet, DifferentSet, sameOrDifferentSet}]
3. Support associated subset measurement reporting
	
	No
	
	PRS subset association for DL-AoD is not supported by the UE.
	Per UE
	n/a
	n/a
	n/a
	[Component 2 candidate values: {sameSet, DifferentSet, sameOrDifferentSet}]

Component 3 candidate values: {associated subset only, the target PRS resource and the associated subset}

Need for location server to know
	Optional with capability signaling.




	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	In our view, the candidate values of component 3 needs further discussion, and suggest to have it yellow.

	vivo
	OK
To Huawei, for us,  component 3 also belongs to our agreement,  we want to confirm which candidate value needs to be discussed further
greement 
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  


	CATT
	We support the Component 2 and its candidate values {sameSet, DifferentSet, sameOrDifferentSet}.

	Qualcomm
	We agree that the row is needed. We can put yellow the values of component  2 and 3, if there is no consensus yet. From our side, we are OK with the current version though. 

	ZTE
	Both component 2 and 3 should be yellow. We don’t think the candidate values make much  different complexity. 

	OPPO
	Both component 2 and 3 need further discussion. They might not be needed.
Regarding the “reporting subset of PRS resource” of componenent 3: there might be different understanding. The RAN1 agreement says “..if the requested .. is reported”, thus reporting the associarted subset only but not the requested PRS resource is not valid case.  




Proposed Agreement: Introduce the following new FG
	27. NR_pos_enh
	27-21
	PRS boresight direction for UE-assisted DL-AoD
	Support of assistance data enhancement to indicate the boresight direction of a PRS resource for UE-assisted DL-AoD.
	
	No
	
	UE-assisted DL-AoD with boresight direction of each DL-PRS is not supported.
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know
	Optional with capability signaling.



[Please only comment in the table if you are NOT okay with the proposed agreement]

	Company
	Comments/Questions/Suggestions

	
	




Proposed Agreement: Introduce the following new FG
	27. NR_pos_enh
	27-22
	PRS beam pattern for UE-based DL-AoD
	Support of PRS beam pattern for DL-AoD
	
	No
	
	UE-based DL-AoD with PRS beam pattern is not supported.
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know
	Optional with capability signaling.



[Please only comment in the table if you are NOT okay with the proposed agreement]

	Company
	Comments/Questions/Suggestions

	
	




Proposed Agreement: Introduce the following new FG
	27. NR_pos_enh
	27-23
	DL MAC CE based PRS processing window activation
	1. Support of preconfiguration of PRS processing windows in RRC
2. Support of using DL MAC CE to activate the PRS processing window
	
	Yes
	
	Using DL MAC CE to activate the preconfigured PRS processing window is not supported
	Per UE
	No
	No
	No
	
	Optional with capability signaling.



[Please only comment in the table if you are NOT okay with the proposed agreement]

	Company
	Comments/Questions/Suggestions

	ZTE
	We are still not convinced by this FG. It should be discussed together with FG 27-3-2. Based on the agreement, MACCE is needed to activate the window. Why do we have this FG on top of 27-3-2?
Agreement
For PRS processing window configuration and indication, at least the following mechanism is supported
0. RRC (pre-)configuration for PRS processing window configuration and DL MAC CE activation for PRS processing window, respectively.
Include it in the LS to RAN2 and request RAN2 to decide whether DL MAC CE is feasible for this indication.




1. Summary of Final Proposals for Agreements
This Section summarizes the final proposals for agreement in RAN1 #107bis-e by email. There are no tables for comments.

[All comments must be directly made on the RAN1 email reflector]

Companies can continue to update their comments in the previous Sections, however, these are no longer monitored by the moderator. Any such comments will be for archival purposes only and will not influence the outcome of this email discussion. Any objection to any of the proposals in this Section must be voiced directly on the RAN1 email reflector.

Proposed Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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=1 samples (instances) of a DL PRS resource set]
	[13-1, 13-4, 13-8]
	No
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	[The candidate values are {1 [FFS others]}]

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

Note: The sample number M=1 does not account for the potential AGC sample

Note: this feature is supported for both UE-assisted and UE based positioning
	Optional with capability signaling



Proposed Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-3-2a
	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
o 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
	[27-3-3]
	Yes
	
	
	FFS per UE per band
	No
	No
	No
	Candidate values: {option1, option2, option3}

Note: A UE that supports FG 27-3-2a also needs to support FG 27-3-2

	Optional with capability signaling



1. Conclusion
After further discussion on the RAN1 email reflector and during several GTW sessions [18] the following was agreed as part of this email discussion:

Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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=1 samples (instances) of a DL PRS resource set]
	[13-1, 13-4, 13-8]
	No
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	[The candidate values are {1 [FFS others]}]

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

Note: The sample number M=1 does not account for the potential AGC sample

Note: this feature is supported for both UE-assisted and UE based positioning
	Optional with capability signaling










Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-3-2a
	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
o 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
	[27-3-3]
	Yes
	
	
	FFS per UE per band
	No
	No
	No
	Candidate values: {option1, option2, option3}

Note: A UE that supports FG 27-3-2a also needs to support FG 27-3-2

	Optional with capability signaling



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	 27. NR_pos_enh
	27-1-1
	Support of UE-RxTEGs [for UE-assisted DL TDOA and/or Multi-RTT positioning]
	1. Support of UE-RxTEGs for UE-assisted DL TDOA and/or Multi-RTT positioning
2. 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
	Component 1 candidate values: {UE-assisted DL TDOA, Multi-RTT positioning, UE-assisted DL TDOA and Multi-RTT positioning}

The Component 2 candidate values: are {[1,] 2,[ 3,] 4, 6, 8[, 12, 16, 24, 32]}

Note: a single value is reported when both multi-RTT and DL-TDOA are supported.

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















Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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 the determination of prioritization between DL PRS and 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 across NR and LTE
· Type 1B refers to the determination of prioritization between DL PRS and being prioritized over other DL signals/channels in all OFDM symbols within the PRS processing priority window. The DL signals/channels from a certain band DL CCs are affected (FFS FR2)
· Type 2 refers to the determination of prioritization between DL PRS and being prioritized over other DL signals/channels only in DL PRS symbols within the PRS processing priority window. [The DL signals/channels from all DL CCs (per UE) are affected (FFS FR2)]
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 Yes
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	Component 1 candidate values: [One or more of] {Type 1A, Type 1B, Type 2}

Need for location server to know if the feature is supported

Note: A UE that supports FG 27-3-2 also needs to support FG 27-3-2a

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

	27. NR_pos_enh
	27-3-2a
	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
o 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
	[27-3-3]
	Yes
	
	
	FFS
	No
	No
	No
	Candidate values: {option1, option2, option3}

Note: A UE that supports FG 27-3-2a also needs to support FG 27-3-2

	Optional with capability signaling


Note: if the FFS in FG 27-2a gets resolved as “per band’, FG 27-2a will be deleted and becomes a component of FG 27-3-2

Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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)	Type 1 – sub-slot/symbol level buffering T: [{8, 16, 20, 30, 40, 80, 160, 320, 640, 1280}] ms
b)	Type 2 – slot level buffering

[2. Maximum duration of DL PRS symbols N in units of ms a UE can process in the first part of a PRS processing window every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE such that the UE is capable of reporting the measurements T-N ms after the last PRS symbol, where
a)	T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms  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
a)	N: {0.125, 0.25, 0.5, 1, 2, 3, 4, 5, 6, 8, 12} ms
b)	T: {N+4, N+5, N+6, N+8} 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

[Candidate 2 component values:
a)	N: {0.125, 0.25, 0.5, 1, 2, 3, 4, 5, 6, 8, 12} ms
b)	T: {N+4, N+5, N+6, N+8} ms]


Need for location server to know if the feature is supported

Note: A UE may declare PRS processing capabilities of each of the supported Type-1A, Type-1B, Type-2” capabilities in case it supports multiple types in a band
	Optional with capability signaling






Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-4-1
	LOS/NLOS Indicator for UE-assisted positioning
	1. Support reporting LoS/NLoS indicator type to LMF [for RSTD and UE Rx-Tx time difference measurements to LMF for DL and DL+UL positioning]

2. LOS/NLOS indicator granularity

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
	one of 13-5,13-6, or 13-11
	No
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	[Component 1 candidate values: [candidate value {hard value, soft value[, both]} [0,1]]

Component 2 candidate values: {trpSpecific, resourceSpecific[, both]}

[Note: a single value is reported when both multi-RTT and DL-TDOA are supported]

FFS: signalling per method

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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-15
	Support of positioning SRS transmission in RRC_INACTIVE state [for initial BWP]
	1. Max number of periodic SRS Resource Sets for positioning supported by UE per BWP.
Values = {1, 2, 4, 8, 12, 16}.

2. Max number of [P/SP] periodic SRS Resources for positioning per BWP.
Values = {1,2,4,8,16,32,64}

3. Max number of [P/SP] periodic  SRS Resources for positioning per BWP per slot.
Values = {1, 2, 3, 4, 5, 6, 8, 10, 12, 14}

4. Max number of periodic SRS Resources for positioning 

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

4. FFS: Applicability for SRS outside initial BWP

Note: 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
	Component 1 candidate values: {1, 2, 4, 8, 12, 16}

Component 2 candidate values: {1,2,4,8,16,32,64}

Component 3 candidate values: {1, 2, 3, 4, 5, 6, 8, 10, 12, 14}

Component 4 candidate values: {1,2,4,8,16,32,64}

Component 5 candidate values: {1, 2, 3, 4, 5, 6, 8, 10, 12, 14}

Component 4 candidate values: {initial BWP, any BWP}

[Need for location server to know if the feature is supported]

Note: if component 4 is not reported, the UE only supports Periodic SRS for Positioning

FFS: outside initial BWP
	Optional with capability signaling

	27. NR_pos_enh
	27-15a
	Support of positioning SRS transmission in RRC_INACTIVE state for initial BWP with semi-persistent SRS
	1. Max number of semi-persistent SRS Resources for positioning 

2. Max number of semi-persistent SRS Resources for positioning per slot

	27-15
	Yes
	
	
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {1,2,4,8,16,32,64}

Component 2 candidate values: {1, 2, 3, 4, 5, 6, 8, 10, 12, 14}

[Need for location server to know if the feature is supported]

FFS: outside initial BWP
	Optional with capability signaling











Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-17
	Support of positioning [PRS measurement processing in RRC_INACTIVE state]
	1. Support of PRS measurement processing in RRC_INACTIVE
2. Support of positioning SRS transmission in RRC_INACTIVE state
[3. Support of reporting location information 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 measurement
	[13-1, 13-2, 13-3, 13-4]
	Yes FFS
	
	
	Per UE FFS
	No FFS
	No FFS
	No FFS
	[Need for location server to know if the feature is supported.]

FFS: separate UE capability for location information reporting in RRC_INACTIVE state using SDT

Note: UE supporting this feature may support at least one from DL RSTD, DL PRS-RSRP, or UE Rx – Tx time difference measurement

Note: A UE may support component 1 without supporting component 3, but not the reverse
	Optional with capability signaling.



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-18a
	Support of PRS measurement in RRC_INACTIVE state for DL-TDOA
	Support of PRS measurement in RRC_INACTIVE state for DL-TDOA

Note: Other PRS capabilities follows the same as the RRC_CONNECTED state for DL-TDOA.
	
	No FFS
	
	
	Per UE FFS
	No FFS
	No FFS
	No FFS
	[Need for location server to know if the feature is supported.]

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

Note: PRS capabilities for DL-TDOA measurement and reporting described in FGs in 13-3, 13-3a, 13-3b, 13-6, 13-13 are the same for RRC Inactive.
	Optional with capability signaling.

	27. NR_pos_enh
	27-18b
	Support of PRS measurement in RRC_INACTIVE state for DL-AoD
	Support of PRS measurement in RRC_INACTIVE state for DL-AoD

Note: Other PRS capabilities follows the same as the RRC_CONNECTED state for DL-AoD.
	
	No FFS
	
	
	Per UE FFS
	No FFS
	No FFS
	No FFS
	[Need for location server to know if the feature is supported.]

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

Note: PRS capabilities for DL-AOD measurement and reporting described in FGs 13-2, 13-2a, 13-2b, 13-5, 13-13 are the same for RRC Inactive.
	Optional with capability signaling.

	27. NR_pos_enh
	27-18c
	Support of PRS measurement in RRC_INACTIVE state for Multi-RTT
	1. Support of PRS measurement in RRC_INACTIVE state for Multi-RTT
[2. Support of positioning SRS transmission in RRC_INACTIVE state]

Note: Other PRS capabilities follows the same as the RRC_CONNECTED state for Multi-RTT.
	
	No FFS
	
	
	Per UE FFS
	No FFS
	No FFS
	No FFS
	[Need for location server to know if the feature is supported.]

Note: PRS capabilities for Multi-RTT measurement and reporting described in FGs in 13-4, 13-4a, 13-4b, 13-11, 13-11a, 13-14 are the same for RRC Inactive
	Optional with capability signaling.



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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 
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
	
	
	
	
	
	
	
	
	Component 1 candidate values: {Type 1, Type 2}

Component 2 candidate values:
T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms

Component 3 candidate values:
FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz

Note: Having the PRS processing capabilities in RRC_INACTIVE state does not imply that LMF is aware of or controlling UE RRC state [, but instead LMF may set the response time assuming a specific RRC state during the PRS measurement and inform the gNB on the assumed RRC state, while the actual RRC state is still determined by UE/gNB that take the response time requirement and assumed RRC state into account.]
	Optional with capability signaling









Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-7
	Maximum number of Multiple measurement instances which can be included in a single measurement report
	1. Support of multiple Maximum number of measurement instances which can be included in a single measurement report
FFS: 2. Maximum number of measurement instances which can be included in a single measurement report
	
	
	
	
	
	
	
	
	FFS: Component 2 candidate values
	Optional with capability signaling







Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-10
	Support of UL MAC CE based MG activation request for PRS positioning measurements
	1. Support of using UL MAC CE to request measurement gap for PRS positioning measurements: 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
2. Support of preconfiguration of MGs in RRC signaling for PRS measurements: Each MG in the preconfiguration is associated with an ID
	27-11
	Yes
	
	Using UL MAC CE to indicate PRS measurement gap for PRS positioning measurements 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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-11
	Support of DL MAC CE based MG activation request for PRS positioning measurements 
	1. Support of preconfiguration of MGs in RRC signaling for PRS positioning measurements: Each MG in the preconfiguration is associated with an ID
2. Support of using DL MAC CE to activate the MG for PRS positioning measurements: The DL MAC CE for MG activation indicates the ID associated with the preconfigured MG
	
	Yes
	
	Using DL MAC CE to activate the preconfigured MG for PRS positioning measurements is not supported
	Per UE
	No
	No
	No
	[Need for location server to know if the feature is supported]
	Optional with capability signaling.



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-13
	Additional path reporting for UE-assisted DL-TDOA
	[1. Support of TOA additional detected path timing reporting for K > more than 2 additional paths for UE-assisted DL-TDOA .] 
2. Support of path RSRPP reporting for additional paths if path RSRP reporting is supported.
	13-13a
	No
	
	
	Per UE
	No
	No
	No
	Component 1 candidate values: [{4[, 6, 8]}]

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

	27. NR_pos_enh
	27-13a
	First path reporting for UE-assisted DL-TDOA
	1. Support of RSRPP reporting for first path
	13-1
	No
	
	
	FFS: Per UE or per band
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.



Agreement:  Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-14
	Additional path reporting for Multi-RTT
	1. Support of TOA additional detected path timing reporting for K > more than 2 additional paths for Multi-RTT
2. Support of path RSRPP reporting for additional paths if path RSRP reporting is supported.
	13-1 13-14a
	No
	
	
	Per UE
	No
	No
	No
	Component 1 candidate values: [{4[, 6, 8]}]

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

	27. NR_pos_enh
	27-14a
	First path reporting for Multi-RTT
	1. Support of RSRPP reporting for first path
	13-1
	No
	
	
	FFS: Per UE or per band
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.



Agreement:  Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-2-1
	[UE-assisted] DL PRS RSRP measurement report of the first path for UE-assisted DL-AoD
	1.) Support of [measuring and reporting the] PRS RSRPP of the first path for DL-AoD positioning method
2.) The maximum number of first path PRS RSRPP per TRP
	[13-2 or 13-3, 13-4, 13-5, 13-8] or 27-2-2
	No
	
	
	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

The maximum number of first path PRS RSRP per TRP should be less than or equal to the maximum number of PRS RSRP (27-2-2)

[Note: Having FG 13-5 as the prerequisite FG does not imply that in a measurement report, reporting PRS-RSRP of a PRS resource should be the prerequisite of reporting PRS-RSRPP for the first path of the PRS resource]
	Optional with capability signaling




Agreement:   Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-12
	LOS/NLOS indicator for UE-based positioning assistance data
	Support reception of the assistance data containing the LOS/NLOS indicator.

1. LOS/NLOS indicator type: {softValue, hardValue, both}
2. LOS/NLOS indicator granularity {resourceSpecific, trpSpecific, both}
	
	No
	
	
	Per UE
	No
	No
	No
	[Component 1 candidate values: {softValue, hardValue, both}]

Component 2 candidate values: {resourceSpecific, trpSpecific[, both]}


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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-1-4a
	Support of  UE Rx TEGs for measuring the same DL PRS resource simultaneously
	The maximum number of  UE Rx TEGs for measuring the same DL PRS resource simultaneously
	27-1-4
	No
	
	
	Per band
	n/a
	n/a
	n/a
	[The candidate values are {1, 2, 3, 4, 6, 8}]

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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-8
	Support of PRS TEG association information for UE-based DL-TDOA
	Support of reception of association between PRS and TRP Tx TEG for UE-based positioning
	13-1
	No
	
	Positioning calculation assistance data containing association between PRS and TRP Tx TEG is not supported by UE
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

Agreement:
Support the LMF to provide the association information of DL PRS resources with Tx TEGs to a UE for UE-based positioning if the TRP has multiple TEGs
	Optional with capability signaling



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-9
	Support of lower Rx beam sweeping factor
	1. Support of the lower Rx beam sweeping factor than 8 for FR2
2. 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
(FR2 only)
	
	n/a
	Component 2 candidate values: FFS

Note: FG is applicable to FR2 only

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



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	 27. NR_pos_enh
	27-1-2
	Support of UE-TxTEGs for UL TDOA 
	The maximum number of UE-TxTEG for SRS resource for positioning, 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 error for the SRS resource for positioning” and  “UE-TxTEGs for RTT is not supported and no assumption can be made on the mitigation of UE Tx timing for the SRS for positioning
	FFS: per band or per FS
	n/a
	n/a
	n/a
	The candidate values are {[1, ]2, 3, 4, 6, 8}

If value=1 is indicated by the UE, the UE Tx timing errors differences between two SRS resources for positioning are within a margin only if the UE reports same an Tx-TEG-ID associated with the SRS resources for positioning, otherwise, no assumption can be made about the timing error differences between these SRS resources.

[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: If the UE does not include TxTEG-ID  associated with a SRS resource for positioning, no assumption can be made on the UE Tx timing error for this SRS resource for positioning.

[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





Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	 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 and no assumption can be made on the [mitigation of] UE Tx timing error for the SRS resource for positioning
	[per band per FS]
	n/a
	n/a
	n/a
	The candidate values are {[1, ] 2, 3, 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 error for this SRS resource for positioning

[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 same 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 signalling



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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 and 13-8]
	No
	
	Mitigation of UE RxTx for Multi-RTT timing delays is not supported and no assumption can be made on the UE RxTx timing [error/delays] for the measurement SRS for positioning
	per band
	n/a
	n/a
	n/a
	The candidate values are {[1, ]2, 4, 6, 8, 12, 16, 24, 32, 36, 48[, 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 [error/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 63 [255]
	Optional with capability signaling



Agreement: Introduce the following new FG
	27. NR_pos_enh
	27-20
	PRS subset association for UE assisted DL-AoD
	1. Support of assistance data enhancement to indicate a subset of PRS resources for each PRS resource for the purpose of prioritization of DL-AoD reporting.
[2. Supported resource set relationship for the target PRS resource and the associated subset: {sameSet, DifferentSet, sameOrDifferentSet}]
[3. Support associated subset measurement reporting]
	
	No
	
	PRS subset association for DL-AoD is not supported by the UE.
	Per UE
	n/a
	n/a
	n/a
	[Component 2 candidate values: {sameSet, DifferentSet, sameOrDifferentSet}]

[Component 3 candidate values: {associated subset only, the target PRS resource and the associated subset}]

Need for location server to know
	Optional with capability signaling.



Agreement: Introduce the following new FG
	27. NR_pos_enh
	27-21
	PRS boresight direction for UE-assisted DL-AoD
	Support of assistance data enhancement to indicate the boresight direction of a PRS resource for UE-assisted DL-AoD.
	
	No
	
	UE-assisted DL-AoD with boresight direction of each DL-PRS is not supported.
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know
	Optional with capability signaling.





Agreement: Introduce the following new FG
	27. NR_pos_enh
	27-22
	PRS beam pattern for UE-based DL-AoD
	Support of PRS beam pattern for DL-AoD
	
	No
	
	UE-based DL-AoD with PRS beam pattern is not supported.
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know
	Optional with capability signaling.



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	 27. NR_pos_enh
	27-1-1
	UE-RxTEGs for UE-assisted DL TDOA and/or Multi-RTT positioning
	1. Support of UE-RxTEGs for UE-assisted DL TDOA and/or Multi-RTT positioning
2. 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 errors for the measurements
	[per band or FS]
	n/a
	n/a
	n/a
	Component 1 candidate values: [One or more of] {UE-assisted DL TDOA, Multi-RTT positioning, UE-assisted DL TDOA and Multi-RTT positioning}

Component 2 candidate values: {1, 2,[ 3,] 4, 6, 8}

Note: a single value is reported when both multi-RTT and DL-TDOA are supported

Need for location server to know if the feature is supported

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 errors for this measurement

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



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

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. 

	[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
	Yes
	n/a
	The candidate values are {[12, ]16, 24[, 32, 64]}

Need for location server to know if the feature is supported

The maximum number of reported DL PRS RSRP in the capability signaling should be more no less than the maximum number of reported DL PRS RSRPP of the first path in the capability signaling
	Optional with capability signaling



Agreement: The following row is removed from the RAN1 NR UE features list based on a related agreement in RAN2
	27. NR_pos_enh
	27-5-1
	[UE-initiated] on-demand PRS
	UE’s capability to Support of UE-initiated on-demand DL PRS [request ignaling]

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

[Note: For broadcast assistance data, LMF may not need to know if the feature is supported by the UE.]
	Optional with capability signaling



Agreement: 
· Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-10
	Support of UL MAC CE based MG activation request for PRS measurements
	1. Support of using UL MAC CE to request measurement gap for PRS measurements: 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
2. Support of preconfiguration of MGs in RRC signaling for PRS measurements: Each MG in the preconfiguration is associated with an ID
	27-11
	Yes
	
	Using UL MAC CE to indicate measurement gap for PRS measurements 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


· Introduce a new FG 27-10a 
	27. NR_pos_enh
	27-10a
	Low latency MG activation request for PRS measurements 
	support of low latency MG activation request for PRS measurements
	[27-10]
	No
	
	Low latency MG activation request for PRS measurements is not supported
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported
	Optional with capability signaling





Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-11
	Support of DL MAC CE based MG activation request for PRS measurements 
	1. Support of preconfiguration of MGs in RRC signaling for PRS measurements: Each MG in the preconfiguration is associated with an ID
2. Support of using DL MAC CE to activate the MG for PRS measurements: The DL MAC CE for MG activation indicates the ID associated with the preconfigured MG
	
	Yes
	
	Using DL MAC CE to activate the preconfigured MG for PRS measurements is not supported
	Per UE
	No
	No
	No
	[Need for location server to know if the feature is supported]
	Optional with capability signaling.
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4. Maxnumber of periodic SRS Resources for positioning per BW/P.
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