3GPP TSG RAN WG1 #107bis-e

                                   




       











                 R1-2nnnnn
e-Meeting, January 17th – 25th, 2022
Agenda Item:
8.15.5
Source:
Moderator (AT&T)

Title:
Summary of UE features for NR positioning enhancements
Document for:
Discussion/Decision

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].
2 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-RxTEGsfor UE-assisted DL TDOA
The maximum number of UE-RxTEG, which is supported and reported by UE for UE assisted DL TDOA
13-1, 13-3
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
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 orper 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 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

Comments:
· 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.

[image: image1]
· 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 positioning
The maximum number of UE-RxTEG, which is supported and reported by UE for UE assisted DL TDOA 
13-1, 13-3
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

 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
n/a

n/a

n/a

The candidate values are { 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


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 

13-8
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 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

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]

13-8], 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 
n/a

n/a

n/a

[The candidate values are {1 2, 4, 6, 8, 16, 32}]

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

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 

13-8

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
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



	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

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
per band 
n/a

n/a

n/a

The candidate values are {2, 4, 6, 8}


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]


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 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 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

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


 
Note: 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 
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  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 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
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 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 { 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 



[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}

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 and 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}]
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


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 3: 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.

[image: image2]

	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

13-4,13-8
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 {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 4: 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
No

Per UE
n/a
Yes
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
No

PRS RSRP of the first path is not supported

Per UE 
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. 

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

· Modify FG 27-2-1 with the blue highlight as the following.
· Modified the feature group name as “ DL PRS RSRP measurement report of the first path for DL-AoD”
· Delete 13-3 and 13-8 as prerequisite feature groups
· Suggest the capability type as per UE
· Include value of 1 of first path RSRP number
27. NR_pos_enh
27-2-1
 DL PRS RSRP measurement report of the first path for DL-AoD
1.) Support of [measuring and reporting the] PRS RSRP of the first path for DL-AoD positioning method
2.) The maximum number of first path PRS RSRP per TRP
13-2 13-4, 13-5
No
PRS RSRP of the first path is not supported
 Per UE
n/a
n/a
n/a
Component 2 candidate values: [1 2,4,8,16,24]
Need for location server to know if the feature is supported
Optional with capability signaling


	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 5: 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).


[image: image3]

	CAICT [8]
	

	Qualcomm Incorporated [9]
	27. NR_pos_enh

27-2-1

 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

13-5
No

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.
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.




	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 path 
1.) Support of measuring and reporting the PRS RSRP of the first path
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




	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. 

13-2
No

UE report of more than 8 DL PRS-RSRP is not supported. 

Per UE
n/a

Yes

n/a

The candidate values are {16, 24}

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
 13-2
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

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:
· 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 6: 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.

[image: image4]

	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
No

UE report of more than 8 DL PRS-RSRP is not supported. 

Per UE 
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}. 
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
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
13-1, 13-4, 13-8
No

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 PRS measurement on single  PRS period/occasion
The capability to support reporting a measurement based on measuring M samples 
M=1[,2-3]. FFS: other values. If the UE does not provide the capability, the UE [is assumed to] support M=4 only.
13-1
No

Per UE 
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

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

· 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 7: 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 
The capability to support reporting a measurement based on measuring M samples (instances) of a DL PRS resource set
13-1
No

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.

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}  
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

per band

n/a

n/a

n/a

The candidate values are {4 and 1}, {1 only}
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 MG
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
per band
n/a

n/a

n/a

Need for location server to know if the feature is supported


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.
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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.
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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) .
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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
· 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.)

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

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

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

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

27-3-2

DL PRS measurement outside MG and in a PRS processing priority window - processing types

1. Supported PRS processing types subject to the UE determining that DL PRS to be higher priority for PRS measurement outside MG and in a PRS processing priority window

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

Note:

· Type 1A refers to DL PRS being prioritized over other DL signals/channels in all OFDM symbols within the PRS processing priority window. The DL signals/channels from all DL CCs (per UE) are affected.

· Type 1B refers to DL PRS being prioritized over other DL signals/channels in all OFDM symbols within the PRS processing priority window. The DL signals/channels from certain DL bands are affected.

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

Note: When the UE determines higher priority for other DL signals/channels over the PRS measurement/processing, the UE is not expected to measure/process DL PRS which is applicable to all of the above capability options

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

[13-1]

FFS

FFS: Per UE or per band

n/a

n/a

n/a

Need for location server to know if the feature is supported

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

Optional with capability signaling



	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. 
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]


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


Optional with capability signaling
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	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 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)
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

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.

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

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

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

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

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

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

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

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

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

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

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

27-3-3

DL PRS Processing Capability outside MG - buffering capability
1. DL PRS buffering capability: Type 1 or Type 2

a)
T: [{8, 16, 20, 30, 40, 80, 160, 320, 640, 1280}] ms
         Type 1 – sub-slot/symbol level buffering
b)
Type 2 – slot level buffering

2. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE. 

a)
Type 1 – sub-slot/symbol level buffering
T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
b)
N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms

3. Max number of DL PRS resources that UE can process in a slot under it

a)
FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz

b)
FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz

27-3-2

No

Per band

n/a

n/a

n/a

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



	CATT [5]
	

	Samsung [6]
	In R16, the corresponding part for a) in point 2, “Type 1 – sub-slot/symbol level buffering” is as follows:

a) 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. 
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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 


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

Per UE
n/a

Yes
n/a


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}


No

FFS: Per UE or per band
n/a

n/a

n/a

The candidate value are {hard value, soft value} 
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.

· 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 measurements to LMF 
a) Support Soft Value reporting

b) Support Hard value reporting


13-3
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]
	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. 

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:

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)



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


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
13-1
No

Per UE

n/a

n/a

n/a

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]
	On-demand DL-PRS is not supported for UEs in Rel-15, Rel-16 and earlier versions. In Rel-17, for those UEs support on-demand DL-PRS, they need report their capabilities to network, so that network can distinguish which UE is supportive of on-demand DL-PRS. And these UEs can be configured and take measurements with on-demand DL-PRS. 

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

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

27-5-1

[UE-initiated] on-demand PRS

UE’s capability to support UE-initiated on-demand DL PRS [request signalling]
[13-1]
No

Per UE

n/a

n/a

n/a

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

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

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

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

· Put the stage 2 description for UE-initiated and LMF-initiated PRS request under the same framework.
For the 2nd  UE capability, it is up to RAN2 to determine whether to use existing LPP IE or new LPP IE to indicate on-demand PRS assistant data, so that we can wait for RAN2’s conclusion to update corresponding FGs.
Therefore, we propose
· Delete all the brackets in FG 27-5-1 for UE-initiated on-demand PRS.


	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

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. 

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
· 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.
· 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

· 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 gap 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。
· 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 hardValue
The LOS/NLOS indicator in the assistance data can be per PRS resource or per TRP basis 

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. 

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”. 

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 values for more than 2 additional paths.
2. Support of path RSRP reporting for first path and additional paths 
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.
· 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. 

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.
· 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.

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}


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]
	27. NR_pos_enh

27-ww2

Support of positioning SRS transmission in RRC_INACTIVE state 
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 SRS Resources for positioning per BWP.

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

3. Max number of 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 BWP


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

· Add 2 additional FGs for SRS transmission for positioning inside and outside the initial UL BWP.
27. NR_pos_enh

27-nn
Support of positioning SRS transmission in RRC_INACTIVE state for initial UL BWP
Support of SRS for Positioning associated with the initial UL BWP and transmitted, during the RRC_INACTIVE state, inside the initial UL BWP with the same CP and SCS as configured for initial UL BWP
Yes

Per UE
n/a
n/a
n/a
Optional with capability signaling
27. NR_pos_enh

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

· Modify FG 27-15 (Support of positioning SRS transmission in RRC_INACTIVE state [for initial BWP]) with the blue highlight as the following table.
27. NR_pos_enh

27-15

Support of positioning SRS transmission SRS resources for positioning in RRC_INACTIVE state [for initial BWP]
1. Max number of SRS Resource Sets for positioning supported by UE per BWP.

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

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

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

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

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

4. FFS: Applicability for initial BWP

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

Note: no dedicated capability signaling is intended for this component
FFS
Yes

Per band FS
n/a
n/a
n/a
Optional with capability signaling


	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 
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}




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 
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}


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

· 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 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 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 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.

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 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: 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 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: 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 in RRC_INACTIVE state for Multi-RTT

1. Support of PRS measurement in RRC_INACTIVE state for Multi-RTT
2. 
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.
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]
	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.
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.
· UE capability for priority handling of PRS when PRS measurement is outside MG
Agreement
The following options are supported subject to UE capability for priority handling of PRS when PRS measurement is outside MG.

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

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

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

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

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

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

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

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

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

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

Note: SSB is a separate issue.
In RAN1#107e, the above agreement was achieved related priority states of PRS when PRS measurement is outside MG. Subject to UE capability, 3 options can be indicated for priority handing. Therefore, we propose
· Add a new FG for priority handling of PRS when PRS measurement is outside MG
27. NR_pos_enh

27-mm

Support of priority handing of PRS when PRS measurement is outside MG

Support of priority handing options of PRS: Option1, Option2 or Option3

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

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

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

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

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

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

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

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

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

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

27-3-3
FFS

Per UE

No

No

No

Optional with capability signaling.

· Semi-persistent SRS for positioning in inactive state

In RAN2#116e, the following agreement was achieved related to semi-persistent SRS for positioning in inactive state. 

Agreement(RAN2#116e):
Proposal 6: SRS for positioning in RRC_INACTIVE state can be configured through the following ways: 

-
RRCRelease with SuspendConfig (13/13)

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

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

FFS detailed signalling for these approaches.

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

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

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

Therefore, we propose

· Add additional FG for semi-persistent SRS for positioning in inactive state.
27. NR_pos_enh

27-yy
Support of Semi-persistent SRS Resources for positioning in inactive state
1. Max number of semi-persistent SRS Resources for positioning supported by UE per BWP.

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

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

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

27-15 or 

27nn or 27nn1
Yes

N/A

Per FS

N/A

N/A

N/A

Optional with capability signaling



	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.
· 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]
	· 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 [3]. 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]
	


3 Discussion/Approval Items during RAN1 #107bis-e — First Checkpoint
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

	
	


3.1 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

	
	


3.2 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

	
	


3.3 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

	
	


3.4 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

	
	


3.5 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. 
3.6 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

	
	


3.7 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

	
	


3.8 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

	
	


3.9 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

	
	


3.10 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

	
	


3.11 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

	
	


3.12 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

	
	


3.13 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

	
	


3.14 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

	
	


3.15 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

	
	


3.16 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

	
	


3.17 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

	
	


3.18 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

	
	


3.19 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

	
	


3.20 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

	
	


3.21 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

	
	


3.22 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

	
	


3.23 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

	
	


3.24 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

	
	


3.25 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

	
	


3.26 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

	
	


3.27 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

	
	


3.28 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

	
	


3.29 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

	
	


3.30 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

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

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

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

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

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

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

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

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

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

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

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

	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

	
	


4 Conclusion

After further discussion on the RAN1 email reflector the following was agreed as part of this email discussion:
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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.








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.








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 








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 





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 








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








