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Introduction
In this paper, we discuss the remaining issues related to positioning UE feature of Rel-17 based on the endorsed version in R1-2112902.

Comments to the existing FGs
General comments
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.).

UE Rx/Tx timing error
	27. NR_pos_enh
	27-1-1
	Support of UE-RxTEGs [for UE-assisted DL TDOA and/or Multi-RTT positioning]

	The maximum number of UE-RxTEG, which is supported and reported by UE for UE assisted DL TDOA and/or Multi-RTT positioning
	13-1, one or more of {13-3, 13-4}
	No
	
	UE-RxTEG reporting is not supported and no assumption can be made on the mitigation of UE Rx timing delays for the measurements
	[per band or FS]
	n/a
	n/a
	n/a
	The candidate values are {[1,] 2,[ 3,] 4, 6, 8[, 12, 16, 24, 32]}

Need for location server to know if the feature is supported

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

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

[If value=1 is indicated by the UE, the UE Rx timing errors differences between two measurements are within a margin only if the UE reports the same Rx-TEG-ID associated with both measurements, otherwise, no assumption can be made about the timing error differences between these measurements.]

Note: The “per band” reporting on this capability does not imply, that the RxTEG IDs in the measurement report are grouped per band; In the measurement report, the RxTEG ID can span from 0, up to 31
	Optional with capability signaling

	27. NR_pos_enh
	27-1-1a
	Support of UE-RxTEGs for UE-assisted Multi-RTT positioning]

	The maximum number of UE-RxTEG, which is supported and reported by UE for UE assisted DL TDOA and/or Multi-RTT positioning
	13-1, 13-4
	No
	
	UE-RxTEG reporting is not supported and no assumption can be made on the mitigation of UE Rx timing delays for the measurements
	per band
	n/a
	n/a
	n/a
	The candidate values are {1, 2, 3, 4, 6, 8}

Need for location server to know if the feature is supported


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

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

Note: The “per band” reporting on this capability does not imply, that the RxTEG IDs in the measurement report are grouped per band; In the measurement report, the RxTEG ID can span from 0, up to 31
	Optional with capability signaling


FG 27-1-1
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.

	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


FG 27-1-2
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.

	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


FG 27-1-2a
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.

	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


FG 27-1-3
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.

	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


FG 27-1-4
No comments for this FG.

	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


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

	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



FG 27-7
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.

	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


FG 27-7
No comments for this FG.


DL AoD
	27. NR_pos_enh
	27-2-1
	[UE-assisted] DL PRS RSRP of the first path for DL-AoD
	1.) Support of [measuring and reporting the] PRS RSRP of the first path for DL-AoD positioning method
2.) The maximum number of first path PRS RSRP per TRP
	[13-2 or 13-3, 13-4, 13-5, 13-8]
	No
	
	
	FFS: Per UE or per band
	n/a
	n/aYes
	n/a
	Component 2 candidate values: [2,4,8,16,24]

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


FG 27-2-1
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.

	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


FG 27-2-2
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}.

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

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

If the UE does not provide the capability, the UE [is assumed to] support M=4 only.

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


FG 27-3-1
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.

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

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

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

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

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


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

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


FG 27-3-2
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.

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

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

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


FG 27-3-3
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.

	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


FG 27-9
No comments for this FG.

	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 27-10
FG 27-11 should be the prerequisite FG.

	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.


FG 27-11
No comments for this FG.

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

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

FFS: whether to have separate capability component for hard and soft indication
1. LOS/NLOS indicator granularity: {resourceSpecific, trpSpecific, both}

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

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

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


FG 27-4-1
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.

	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}

Note: This feature is common to DL-TDOA and DL-AoD
	
	No
	
	
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.


FG 27-12
No comments for this FG.

	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.


FG 27-13
No comments for this FG.

	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.


FG 27-14
No comments for this FG.

RAN2-led topics (INACTIVE state positioning and on-demand PRS)
	27. NR_pos_enh
	27-5-1
	[UE-initiated] on-demand PRS
	UE’s capability to support UE-initiated on-demand DL PRS [request signalling]

Note: This feature is common to DL-TDOA, DL-AoD and Multi-RTT.
	[13-1]
	No
	
	
	Per UE
	n/a
	n/a
	n/a
	FFS: Need for location server to know if the feature is supported
	Optional with capability signaling


FG 27-5-1
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.

	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
	
	
	
	
	
	
	
	
	
	


FG 27-6
We do not see the need to define different UE processing type capabilities for RRC_INACTIVE state than RRC_CONNECTED state.

	27. NR_pos_enh
	27-15
	Support of positioning SRS transmission in RRC_INACTIVE state [for initial BWP]
	1. Max number of SRS Resource Sets for positioning supported by UE per BWP.
Values = {1, 2, 4, 8, 12, 16}.

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

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

4. FFS: Applicability for initial BWP

OLPC for SRS for positioning based on SSB from the last serving cell (the cell that releases UE from connection) is part of this FG.
Note: no dedicated capability signaling is intended for this component

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


FG 27-15
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.

	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


FG 27-16
No comments for this FG.

	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.

	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.

	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.

	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.


FG 27-17 and 27-18abc
We think that the four FGs should be agreed together to address the capabilities exposure to gNB and to LMF.

	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


FG 27-19
No comments for this FG.

New FG proposals
In this section, we propose to include the FGs based on the following discussion.
FG 27-x1
	27. NR_pos_enh
	27-x1
	Periodic TEG reporting
	Support of periodic reporting in RRC for association of positioning SRS and UE Tx TEG	Comment by Huawei: 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
	27-1-2
	Yes
	
	Periodical TxTEG-SRS association reporting is not supported
	Per UE
	n/a
	n/a
	n/a
	
	Optional with capability signaling.



FG 27-x2
	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.	Comment by Huawei: 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  
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.



FG 27-x3
	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.	Comment by Huawei: 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  
	
	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.



FG 27-x4
	27. NR_pos_enh
	27-x4
	PRS beam pattern for UE-based DL-AoD
	Support of PRS beam pattern for DL-AoD	Comment by Huawei: 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

	
	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.



FG 27-x5
	27. NR_pos_enh
	27-x5
	DL MAC CE based PRS processing window activation
	1. Support of preconfiguration of PRS processing windows in RRC	Comment by Huawei: Agreement
For PRS processing window configuration and indication, at least the following mechanism is supported
RRC (pre-)configuration for PRS processing window configuration and DL MAC CE activation for PRS processing window, respectively.
Include it in the LS to RAN2 and request RAN2 to decide whether DL MAC CE is feasible for this indication.

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.



FG 27-x6
	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	Comment by Huawei: 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

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.



FG 27-x7
	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}

[bookmark: _GoBack]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.





Conclusion
In this contribution, we presented our views on Rel-17 UE feature for NR positioning enhancements. The comments and suggested changes are provided in section 2 for the existing ones, and the new FG proposals are provided in section 3. The following proposal is for consideration.
Proposal 1: Renumber all the FGs in the form of 27-x-y to 27-XX (may have 27-XXa, 27-XXb, etc.).
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