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Introduction
In this contribution, we provide our views on remaining details of UE features for NR positioning enhancements based on input provided in [1] and considering agreements made at RAN1#107bis-e [2].

Views on UE Features for NR Positioning Enhancements
Intermediate Version of UE FGs for NR Positioning Enhancements
The intermediate version of UE features for NR positioning enhancements was captured in [1] and is expected to be used as a starting point for further discussion (please refer to Table 1 for brief summary and Annex for full version of the intermediate version of the FG list for NR positioning):

[bookmark: _Ref86929900]Table 1: Intermediate version of feature groups for NR positioning enhancements - R1-2200780 [1]
	Index
	Feature group
	
	Prerequisite feature groups

	27-1-1
	UE-RxTEGs for UE-assisted DL TDOA and/or Multi-RTT positioning
	1. Support of UE-RxTEGs for UE-assisted DL TDOA and/or Multi-RTT positioning
2. The maximum number of UE-RxTEG, which is supported and reported by UE for UE assisted DL TDOA and/or Multi-RTT positioning
	13-1, one or more of {13-3, 13-4}

	27-1-2
	Support of UE-TxTEGs for UL TDOA 
	The maximum number of UE-TxTEG for SRS resource for positioning, which is supported and reported by UE for UL TDOA 
	13-8

	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

	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 and 13-8

	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

	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

	27-2-1
	DL PRS RSRP measurement report of the first path for UE-assisted DL-AoD
	1.) Support of measuring and reporting the PRS RSRPP of the first path for DL-AoD positioning method
2.) The maximum number of first path PRS RSRPP per TRP
	13-5 or 27-2-2 

	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

	27-3-1
	M-sample measurements
	The capability to support reporting a measurement based on measuring M=1 samples (instances) of a DL PRS resource set
	13-1

	27-3-2
	DL PRS measurement outside MG and in a PRS processing 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 window

Note:
· Type 1A refers to the determination of prioritization between DL PRS and other DL signals/channels in all OFDM symbols within the PRS processing window. The DL signals/channels from all DL CCs (per UE) are affected across LTE and NR
· Type 1B refers to the determination of prioritization between DL PRS and other DL signals/channels in all OFDM symbols within the PRS processing window. The DL signals/channels from a certain band are affected (FFS FR2)
· Type 2 refers to the determination of prioritization between DL PRS and other DL signals/channels only in DL PRS symbols within the PRS processing window [The DL signals/channels from all DL CCs (per UE) are affected (FFS FR2)]
Note: When the UE determines higher priority for other DL signals/channels over the PRS measurement/processing, the UE is not expected to measure/process DL PRS which is applicable to all of the above capability options

Note: Within a PRS processing window, UE measurement is inside the active DL BWP with PRS having the same numerology as the active DL BWP
	13-1

	27-3-2a
	Support of priority handing of PRS when PRS measurement is outside MG
	Support of priority handing options of PRS: Option1, Option2 or Option3
 Option 1: UE may indicates support of two priority states.
− State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
− State 2: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
 Option 2: UE may indicate support of three priority states
− State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
− State 2: PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS
o Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.
− State 3: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
 Option 3: UE may indicate support of single priority state
− State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
	[27-3-3]

	27-3-3
	DL PRS Processing Capability outside MG - buffering capability
	1. DL PRS buffering capability
a)	Type 1 – sub-slot/symbol level buffering
b)	Type 2 – slot level buffering

[2. Maximum duration of DL PRS symbols N in units of ms a UE can process in the first part of a PRS processing window assuming maximum DL PRS bandwidth in MHz, such that the UE is capable of reporting the measurements T-N ms after the last PRS symbol] 

3. Max number of DL PRS resources that UE can process in a slot under it
	27-3-2

	27-4-1
	LOS/NLOS Indicator for UE-assisted positioning
	1. Support reporting LoS/NLoS indicator type to LMF 
2. LOS/NLOS indicator granularity
	one of 13-5,13-6, or 13-11

	27-6
	DL PRS processing capabilities in RRC inactive state
	1. DL PRS buffering capability
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

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

	27-7
	Multiple measurement instances which can be included in a single measurement report
	Support of multiple measurement instances which can be included in a single measurement report

FFS: 2. Maximum number of measurement instances which can be included in a single measurement report
	

	27-8
	Support of PRS TEG association information for UE-based DL-TDOA
	
	13-1

	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
	

	27-10
	Support of UL MAC CE based MG activation request for PRS measurements
	1. Support of using UL MAC CE to request measurement gap for PRS measurements: The information in the UL MAC CE for MG activation request by the UE can be one ID associated with the pre-configuration of the MG
2. Support of pre-configuration of MGs in RRC signaling for PRS measurements: Each MG in the pre-configuration is associated with an ID
	27-11

	27-10a
	Low latency MG activation request for PRS measurements 
	Support of low latency MG activation request for PRS measurements
	[27-10]

	27-11
	Support of DL MAC CE based MG activation request for PRS measurements
	1. Support of pre-configuration of MGs in RRC signaling for PRS measurements: Each MG in the pre-configuration is associated with an ID
2. Support of using DL MAC CE to activate the MG for PRS measurements: The DL MAC CE for MG activation indicates the ID associated with the preconfigured MG
	

	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
2. LOS/NLOS indicator granularity
	

	27-13
	Additional path reporting for UE-assisted DL-TDOA
	1. Support of additional detected path timing reporting for K>2 additional paths for UE-assisted DL-TDOA
2. Support of RSRPP reporting for additional paths
	13-13a

	27-13a
	First path reporting for UE-assisted DL-TDOA
	1. Support of RSRPP reporting for first path
1. Support of additional detected path timing reporting for K>2 additional paths for 
	13-1

	27-14
	Additional path reporting for Multi-RTT
	Multi-RTT
2. Support of RSRPP reporting for additional paths 
	13-14a

	27-14a
	First path reporting for Multi-RTT
	1. Support of RSRPP reporting for first path
	13-1

	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
2. Max number of [P/SP]SRS Resources for positioning
3. Max number of [P/SP]SRS Resources for positioning per slot
4. Max number of periodic SRS Resources for positioning 
5. Max number of periodic SRS Resources for positioning per slot

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

	27-15a
	Support of positioning SRS transmission in RRC_INACTIVE state for initial BWP with semi-persistent SRS
	1. Max number of semi-persistent SRS Resources for positioning 

2. Max number of semi-persistent SRS Resources for positioning per slot

	27-15

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

RRC
OLPC-SRS-Pos-r16
	

	27-17
	Support of positioning in RRC_INACTIVE state
	Support of PRS processing in RRC_INACTIVE

	[13-1, 13-2, 13-3, 13-4]

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

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

	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]
	

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

RRC
SpatialRelationsSRS-Pos-r16
	

	27-20
	PRS subset association for UE assisted DL-AoD
	1. Support of assistance data enhancement to indicate a subset of PRS resources for each PRS resource for the purpose of prioritization of DL-AoD reporting.
[2. Supported resource set relationship for the target PRS resource and the associated subset
[3. Support associated subset measurement reporting]
	

	27-21
	PRS boresight direction for UE-assisted DL-AoD
	Support of assistance data enhancement to indicate the boresight direction of a PRS resource for UE-assisted DL-AoD.
	

	27-22
	PRS beam pattern for UE-based DL-AoD
	Support of PRS beam pattern for DL-AoD
	

	27-22
	PRS beam pattern for UE-based DL-AoD
	Support of PRS beam pattern for DL-AoD
	



Discussion on Remaining Opens
FG 27-1-1: UE-RxTEGs for UE-assisted DL TDOA and/or Multi-RTT positioning
The values for component 1 (Support of UE-RxTEGs for UE-assisted DL TDOA and/or Multi-RTT positioning) are still under discussion and it needs to be determined whether [one or more] of the following values are signaled:
{UE-assisted DL TDOA, Multi-RTT positioning, UE-assisted DL TDOA and Multi-RTT positioning}
It needs to be clarified whether “bitmap” or “choice” is expected to be signaled. In our view, if bitmap is considered then its size can be reduced to {UE-assisted DL TDOA, Multi-RTT positioning} and it can cover all options. Oppositely if “choice” is considered then support of two choices is sufficient:
· DL TDOA (max number of Rx TEGs is applicable to DL TDOA only, e.g. RxTx TEGs are used for Multi-RTT)
· DL TDOA and Multi-RTT (max number of Rx TEGs is applicable to both DL TDOA and Multi-RTT)
The motivation to have Multi-RTT choice is unclear since the same number of Rx TEGs can be applied for both Multi-RTT and DL TDOA if DL TDOA is supported.

Proposal 1:  
· Select one of the following alternatives for FG 27-1-1 UE RxTEGs for component 1 values:
· Alt.1: Bitmap {UE-assisted DL TDOA, Multi-RTT positioning}
· Alt.2: Choice {UE-assisted DL TDOA, UE-assisted DL TDOA and Multi-RTT positioning}

FG 27-1-2/a: Support of UE-TxTEGs for UL TDOA/Multi-RTT
The wording for consequence if the FGs are not supported is under discussion:
“UE-TxTEGs for UL TDOA is not supported and no assumption can be made on the [mitigation of] UE Tx timing error for the SRS resource for positioning”
“UE-TxTEGs for Multi-RTT is not supported and no assumption can be made on the [mitigation of] UE Tx timing error for the SRS resource for positioning”
The TEG concept is introduced to facilitate mitigation of UE/gNB timing errors at LMF. We prefer to keep mitigation.

Proposal 2:  
· Keep the wording “mitigation of” in FGs 27-1-2/a (i.e., remove brackets)

FG 27-1-3: Support of UE-RxTxTEGs for Multi-RTT
The wording for consequence if the FG is not supported is under discussion:
“UE RxTx TEGs for Multi-RTT is not supported and no assumption can be made on the UE RxTx timing [error/delays] for the measurement”
We prefer to have a wording consistent with the one used for FG 27-1-2/a, therefore we have following proposal:

Proposal 3:  
· Use the following wording for FG 27-1-3
· UE RxTx for Multi-RTT is are not supported and no assumption can be made on the UE RxTx timing [error/delays] for the measurement mitigation”

FG 27-2-1: DL PRS RSRP measurement report of the first path for UE-assisted DL-AoD
Discussion on per UE or per band signaling for this FG is still open. Our preference is to support per band signaling.
In addition, the following note is under discussion:
[Note: Having FG 13-5 as the prerequisite FG does not imply that in a measurement report, reporting PRS-RSRP of a PRS resource should be the prerequisite of reporting PRS-RSRPP for the first path of the PRS resource]
Our understanding for PRS-RSRPP reporting is aligned with the meaning of the note. We assume it is a common understanding and if it is the case the note may be removed.

Proposal 4:  
· Define per band signaling for FG 27-2-1 (DL PRS-RSRPP for DL-AOD)
· Remove brackets from the Note for FG 27-2-1

FG 27-3-1: M-sample measurements
There is an FFS for candidate values of value M are {1 [FFS others]}. In our understanding, only M = 1 was agreed so far. The FFS for other values can be removed. We assume that UE also supports M = 4 but it does not need to be reported to LMF as M = 4 is an option predefined by R16 specification.

Proposal 5:  
· Keep M = 1 only for components values of M sample measurements (i.e., remove FFS for other values)

FG 27-3-2a: Support of priority handing of PRS when PRS measurement is outside MG 
The FG 27-3-2a can be defined as a component of FG 27-3-2 as it is also suggested by the following note:
· Note: if the FFS in FG 27-2a gets resolved as “per band’, FG 27-2a will be deleted and becomes a component of FG 27-3-2
The note can be removed.

Proposal 6:  
· Define FG 27-3-2a (priority handing of PRS outside MG) as a component of FG 27-3-2 (DL PRS measurement outside MG and in a PRS processing window) and remove the note

FG 27-4-1: LOS/NLOS Indicator for UE-assisted positioning
The values of component 1 (Support reporting LoS/NLoS indicator type to LMF) are still under discussion. In our view UE can indicate a choice of the following options: {hard value, soft value, hard and soft value}. 
In addition, the values of component 2 (LOS/NLOS indicator granularity) also need to be finalized. We think that UE can also indicate a choice of the following values: {trpSpecific, resourceSpecific, trpSpecific and resourceSpecific}. 
Finally, we suggest defining LOS/NLOS indicator signaling per positioning method.

Proposal 7: 
· For FG 27-4-1 (LOS/NLOS Indicator for UE-assisted positioning), support
· Define the following Component 1 values for UE selection:
· {hard value, soft value, hard and soft value}
· Define the following Component 2 values for UE selection: 
· {trpSpecific, resourceSpecific, trpSpecific and resourceSpecific}
· Split FG 27-4-1 per positioning method
· LOS/NLOS Indicator for UE-assisted positioning DL TDOA positioning
· LOS/NLOS Indicator for UE-assisted positioning DL AOD positioning
· LOS/NLOS Indicator for UE-assisted positioning Multi-RTT positioning

FG 27-6: DL PRS processing capabilities in RRC inactive state
In our view, it is reasonable to assume that UE in RRC_INACTIVE state will have more limited DL PRS processing capabilities comparing to UE in RRC_CONNECTED state as there is no low latency requirement support and UE may switch to power saving mode. Therefore, we are supportive to define such capabilities in Rel.17 with the understanding captured by the following note if it is defined to implement this in capability signaling to LMF:
Note: Having the PRS processing capabilities in RRC_INACTIVE state does not imply that LMF is aware of or controlling UE RRC state

Alternatively, it may be considered to define FG 27-6 as a component of FG 27-17 (Support of positioning in RRC_INACTIVE state).

Proposal 8: 
· Support FG 27-6 (DL PRS processing capabilities in RRC inactive state) with the following note:
· Note: Having the PRS processing capabilities in RRC_INACTIVE state does not imply that LMF is aware of or controlling UE RRC state
· Define FG 27-6 as a component of FG 27-17 (Support of positioning in RRC_INACTIVE state)

FG 27-7: Multiple measurement instances which can be included in a single measurement report
The FG 27-7 support of multiple measurement instances which can be included in a single measurement report was agreed to be introduced despite many FFS aspects in the original agreement. In general, we do not see strong justification and motivation behind the feature and do not consider it as essential for completion of NR positioning work. However, for the sake of progress and considering agreement to define FG, we propose to define that UE can support up to 4 measurement instances in a single measurement report. This is consistent with the Rel.16 assumption that UE needs to process four DL PRS periods before reporting measurement results.

Proposal 9: 
· Maximum number of measurement instances which can be included in a single measurement report is up to 4, i.e., selected by UE from the set {1, 2, 3, 4}
· Clarify definition of the measurement instance as a single DL PRS transmission period occasion

FG 27-9: Support of lower Rx beam sweeping factor

RAN1 received response LS from RAN4 on support of lower Rx beam sweeping factor in [R1-2200899].
	RAN4 confirm that it is feasible to introduce a new UE capability on lower Rx beam sweeping factor (<8) to reduce the PRS measurement latency for FR2 positioning frequency layers. 
Reduced Rx beam sweeping factor (<8) capability can be applicable without any additional conditions
· No impact on positioning measurement accuracy requirements for UEs supporting the capability
· Positioning measurement period requirements will be reduced for UEs supporting the capability
The following Rx beam sweep numbers are supported for reduced Rx beam sweeping factor (<8) UE capability: {1, 2, 4, 6}.
RAN4 will further study whether UE needs to be configured by LMF to perform measurements with a reduced Rx beam sweeping factor.



Based on above reply from RAN4 the candidate values for reduced Rx beam sweeping factor capability are {1,2,4,6} therefore we have the following proposal

Proposal 10: 
· The candidate values for component 2 of the FG 27-9 are {1, 2, 4, 6}

FG 27-10a: Low latency MG activation request for PRS measurements
We assume this FG is defined to inform LMF that UE supports low latency MG activation request functionality. The pre-requisites for this FG are under discussion. In our view, two pre-requisites can be used for this FG:
FG 27-10: UL MAC CE based MG activation request
FG 27-11: DL MAC CE based MG activation request

Proposal 11: 
· Either of the following FGs: (1) FG 27-10 (UL MAC CE) or (2) FG 27-11 (DL MAC CE) can be used as a pre-requisite for FG 27-10a

FG 27-12: LOS/NLOS indicator for UE-based positioning assistance data
The values of component 1 (LoS/NLoS indicator type) are still under discussion. In our view UE can indicate a choice of the following options for UE assistance information: {hard value, soft value, hard and soft value}. 
In addition, the values of component 2 (LOS/NLOS indicator granularity) also need to be finalized. We think that UE can also indicate a choice of the following values for UE assistance information: {trpSpecific, resourceSpecific, trpSpecific and resourceSpecific}.

Proposal 12: 
· For FG 27-4-1 (LOS/NLOS Indicator for UE-based positioning assistance data)
· Define the following Component 1 values for UE selection:
· {hard value, soft value, hard and soft value}
· Define the following Component 2 values for UE selection:
· {trpSpecific, resourceSpecific, trpSpecific and resourceSpecific}

FG 27-13: Additional path reporting for UE-assisted DL-TDOA
The values for component 1 (additional detected path timing reporting for K>2 additional paths) are still under discussion: [{4, 6, 8}]. In our view, all values up to 8 should be supported.

Proposal 13: 
· Define the following candidate values for component 1 of the FG 27-13 {3, 4, 5, 6, 7, 8}

FG 27-13a: First path reporting for UE-assisted DL-TDOA
The per UE signaling type was already agreed for additional path reporting for DL-TDOA FG 27-13. The same signaling type can be used for the first path for consistency.

Proposal 14: 
· Define per UE signaling type for the FG 27-13a (First path RSRPP for DL-TDOA)

FG 27-14: Additional path reporting for Multi-RTT
The values for component 1 (additional detected path timing reporting for K>2 additional paths) are still under discussion: [{4, 6, 8}]. In our view, all values up to 8 should be supported.

Proposal 15: 
· Define the following candidate values for component 1 of the FG 27-14 {3, 4, 5, 6, 7, 8}

FG 27-14a: Additional path reporting for Multi-RTT
The per UE signaling type was already agreed for additional path reporting for Multi-RTT: FG 27-14. For consistency, the same signaling type can be used for the first path.

Proposal 16: 
· Define per UE signaling type for the FG 27-14a (First path RSRPP for Multi-RTT)

FG 27-15/27-15a: Support of positioning SRS transmission in RRC_INACTIVE state for initial BWP
The following FGs 27-15 and 27-15a define support of positioning SRS transmission in RRC_INACTIVE state for initial BWP for periodic and semi-persistent SRS transmission.
RAN1 also agreed that SRS for positioning transmission can be supported outside of the initial BWP with different location, SCS, CP than for initial BWP.
	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.


Considering above agreement, we propose to split FG 27-15/27-15a as follows:
FG 27-15-1 – Support of periodic SRS for positioning in RRC_INACTIVE state inside initial BWP
FG 27-15-1a – Support of semi-persistent SRS for positioning in RRC_INACTIVE state inside initial BWP
FG 27-15-2 – Support of periodic SRS for positioning in RRC_INACTIVE state inside outside initial BWP
FG 27-15-2a – Support of semi-persistent SRS for positioning in RRC_INACTIVE state outside initial BWP

Proposal 17: 
· SRS for positioning transmission inside initial UL BWP
· FG 27-15-1 – Support of P-SRS for positioning in RRC_INACTIVE state inside initial BWP
· FG 27-15-1a – Support of SP-SRS for positioning in RRC_INACTIVE state inside initial BWP
· SRS for positioning transmission outside initial UL BWP
· FG 27-15-2 – Support of P-SRS for positioning in RRC_INACTIVE state outside initial BWP
· FG 27-15-2a – Support of SP-SRS for positioning in RRC_INACTIVE state outside initial BWP
· Reuse components of P-SRS and SP-SRS resources from Rel.16 FGs 13-8/13-8b
· FGs 27-15-1/27-15-1a are pre-requisites for FGs 27-15-2/27-15-2a respectively

FG 27-17: Support of positioning in RRC_INACTIVE state
In general, we prefer to define positioning support in RRC_INACTIVE state per positioning method as described in the next section.
One of the FFS related points for FG-27-17 is SDT support for location report. In our view, SDT related capabilities for NR positioning enhancements can be defined by RAN2 and there is no need to discuss it in RAN1.

Proposal 18: 
· Discussion on the need to introduce new FG or component related to SDT support for NR positioning is left up to RAN2

FG 27-18a/b/c: Support of PRS measurement in RRC_INACTIVE state for DL-TDOA/DL-AOD/Multi-RTT
One of the opens is whether to indicate support of PRS measurements in RRC_INACTIVE state per positioning method or rely on Rel.16 FGs for RRC_CONNECTED UEs and assume that corresponding FGs are applicable to Rel.17 FGs. In general, this approach may work but it has significant disadvantage as it may imply that UE processing / measurement capabilities in RRC_INACTIVE and RRC_CONNECTED state are the same. Considering that positioning requirements, e.g., latency and power saving considerations, accuracy may be different, it is also reasonable to assume that UE capabilities are different for RRC_INACTIVE state. In future releases, RAN1 may continue discussion on NR positioning optimizations in terms of UE power saving, therefore from forward compatibility perspective it seems valid to introduce new UE capabilities for DL PRS processing in RRC-INACTIVE state per positioning method. Based on discussion, we propose to support PRS measurement in RRC_INACTIVE state per positioning method. In addition, the note reflecting that such capabilities do not imply new LMF procedures targeting specific RRC state can be added.

Proposal 19: 
· Define FGs 27-18a/b/c: Support of PRS measurement in RRC_INACTIVE state for DL-TDOA/DL-AOD/Multi-RTT
· Note: Support of PRS processing measurement in RRC_INACTIVE state does not imply that LMF is aware of or controlling UE RRC state

FG 27-16: OLPC for positioning SRS in RRC_INACTIVE state
The following FGs were defined to support OLPC for RRC_CONNECTED UEs in Rel.16.
	13-9
	OLPC for SRS for positioning based on PRS from the serving cell

	13-9a
	OLPC for SRS for positioning based on SSB from neighbouring cells

	13-9b
	OLPC for SRS for positioning based on PRS from the neighbouring cells

	13-9e
	PathLoss estimate maintenance per serving cell

	13-9f
	PathLoss estimate maintenance across all cells


For UEs in RRC_INACTIVE state, power consumption may be considered as an optimization metric and thus UEs in this state may not support all OLPC positioning capabilities defined for RRC_CONNECTED state. The max number of pathloss estimates that the UE can simultaneously maintain for all the SRS resource sets for positioning in RRC_INACTIVE state can be different. In addition, OLPC based on signals from neighbor cells may not be supported. Based on discussion we propose to support FG 27-16 and apply relevant components from Rel.16 OLPC FGs.

Proposal 20: 
· Define FG 27-16: OLPC for SRS for positioning in RRC_INACTIVE state
· For FG 27-16, use components from the Rel.16 FGs 13-9/9e
· Add a note: Support of OLPC in RRC_INACTIVE state does not imply that LMF is aware of or controlling UE RRC state

FG 27-19: Spatial relation for positioning SRS in RRC_INACTIVE state
The following FGs were defined to support spatial relation for RRC_CONNECTED UEs in Rel.16.
	13-10
	Spatial relation for SRS for positioning based on SSB from the serving cell

	13-10a
	Spatial relation for SRS for positioning based on CSI-RS from the serving cell

	13-10b
	Spatial relation for SRS for positioning based on PRS from the serving cell

	13-10c
	Spatial relation for SRS for positioning based on SRS

	13-10d
	Spatial relation for SRS for positioning based on SSB from the neighbouring cell

	13-10e
	Spatial relation for SRS for positioning based on PRS from the neighbouring cell

	13-10f
	Spatial relation maintenance


For UEs in RRC_INACTIVE state, power consumption may be considered as an optimization metric and thus UEs in this state may not support all spatial relation positioning capabilities defined for RRC_CONNECTED state. The max number of spatial relations that the UE can maintain for positioning in RRC_INACTIVE state can be different. In addition, spatial relation based on signals from neighbor cells may not be supported. Based on discussion, we propose to support FG 27-19 and apply relevant components of Rel.16 FGs.

Proposal 21: 
· Define FG 27-19: Spatial relation for SRS for positioning in RRC_INACTIVE state 
· For FG 27-19, use components from the Rel.16 FGs 13-10/10b/10f
· Add a note: Support of spatial relation in RRC_INACTIVE state does not imply that LMF is aware of or controlling UE RRC state

FG 27-20: PRS subset association for UE assisted DL-AoD
The RAN WG1 discussed the prioritization of the DL PRS resources measurement for the UE-assisted DL-AOD positioning, and the following agreement has been made at the RAN WG1#107e meeting: 
	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 option 1, 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. 
Alternatively, a UE may report PRS measurements only for the subset of PRS resources. The subset associated with a PRS resource can be in a same or different PRS resource set than the PRS resource. 
The requested PRS measurement can be the DL PRS-RSRP and/or the DL PRS-RSRPP. 

Considering the above agreement, we suggest defining the components 2, 3 and 4 in addition to already agreed component 1 as follows:

Proposal 22: 
· For FG 27-20 (PRS subset association for UE-assisted DL-AOD)
· Define the following Component 2 (Supported resource set relationship for the target PRS resource and the associated subset) values for UE selection:
· {sameSet, DifferentSet, sameOrDifferentSet}
· Define the following Component 3 (Support associated subset measurement reporting) values for UE selection:
· {associated subset only, the target PRS resource and the associated subset}
· Define the following Component 4 (Supported PRS measurements) values for UE selection:
· {DL PRS-RSRP only, DL PRS-RSRPP only, DL PRS-RSRP and DL PRS-RSRPP}

FG 27-x1/x2/x3: PRU support for NR positioning 
Sharing of the antenna orientation information to LMF is not expected to be supported by normal UEs and is also expected to be optional capability for PRU-UEs. To reflect this aspect, the new UE feature groups need to be defined. Therefore, we have following proposal:

Proposal 23: 
Introduce the following UE capability/feature groups for PRU support:
FG x1: Support of the PRU functionality
UE may be requested by the LMF to provide its own known location coordinate information to the LMF to facilitate mitigation of UE/gNB TX/RX timing delay mitigation
FG x2: Support of the PRU with antenna orientation information reporting
UE may be requested by the LMF to provide antenna orientation information
FG x1 is a pre-requisite of the FG x2

LMF correction information is expected to be signaled by LMF to facilitate UE-based positioning with UE/gNB TX/RX timing errors mitigation, which is under discussion in RAN1 triggered by LS from RAN2 (R1-2200857).

Proposal 24: 
Introduce new FG x3: Support of LMF correction information for UE-based positioning with TX/RX timing error mitigation 

Conclusions
In this contribution, we have provided our views on intermediate version of UE features for Rel.17 WI on NR positioning enhancements. In summary, we have following proposals:

Proposal 1: 
· Select one of the following alternatives for FG 27-1-1 UE RxTEGs for component 1 values:
· Alt.1: Bitmap {UE-assisted DL TDOA, Multi-RTT positioning}
· Alt.2: Choice {UE-assisted DL TDOA, UE-assisted DL TDOA and Multi-RTT positioning}
Proposal 2: 
· Keep the wording “mitigation of” in FGs 27-1-2/a (i.e., remove brackets)
Proposal 3: 
· Use the following wording for FG 27-1-3
· UE RxTx for Multi-RTT is are not supported and no assumption can be made on the UE RxTx timing [error/delays] for the measurement mitigation”
Proposal 4: 
· Define per band signaling for FG 27-2-1 (DL PRS-RSRPP for DL-AOD)
· Remove brackets from the Note for FG 27-2-1
Proposal 5: 
· Keep M = 1 only for components values of M sample measurements (i.e., remove FFS for other values)
Proposal 6: 
· Define FG 27-3-2a (priority handing of PRS outside MG) as a component of FG 27-3-2 (DL PRS measurement outside MG and in a PRS processing window) and remove the note
Proposal 7: 
· For FG 27-4-1 (LOS/NLOS Indicator for UE-assisted positioning), support
· Define the following Component 1 values for UE selection:
· {hard value, soft value, hard and soft value}
· Define the following Component 2 values for UE selection: 
· {trpSpecific, resourceSpecific, trpSpecific and resourceSpecific}
· Split FG 27-4-1 per positioning method
· LOS/NLOS Indicator for UE-assisted positioning DL TDOA positioning
· LOS/NLOS Indicator for UE-assisted positioning DL AOD positioning
· LOS/NLOS Indicator for UE-assisted positioning Multi-RTT positioning
Proposal 8: 
· Support FG 27-6 (DL PRS processing capabilities in RRC inactive state) with the following note:
· Note: Having the PRS processing capabilities in RRC_INACTIVE state does not imply that LMF is aware of or controlling UE RRC state
· Define FG 27-6 as a component of FG 27-17 (Support of positioning in RRC_INACTIVE state)
Proposal 9: 
· Maximum number of measurement instances which can be included in a single measurement report is up to 4, i.e., selected by UE from the set {1, 2, 3, 4}
· Clarify definition of the measurement instance as a single DL PRS transmission period occasion
Proposal 10: 
· The candidate values for component 2 of the FG 27-9 are {1, 2, 4, 6}
Proposal 11: 
· Either of the following FGs: (1) FG 27-10 (UL MAC CE) or (2) FG 27-11 (DL MAC CE) can be used as a pre-requisite for FG 27-10a
Proposal 12: 
· For FG 27-4-1 (LOS/NLOS Indicator for UE-based positioning assistance data)
· Define the following Component 1 values for UE selection:
· {hard value, soft value, hard and soft value}
· Define the following Component 2 values for UE selection:
· {trpSpecific, resourceSpecific, trpSpecific and resourceSpecific}
Proposal 13: 
· Define the following candidate values for component 1 of the FG 27-13 {3, 4, 5, 6, 7, 8}
Proposal 14: 
· Define per UE signaling type for the FG 27-13a (First path RSRPP for DL-TDOA)
Proposal 15: 
· Define the following candidate values for component 1 of the FG 27-14 {3, 4, 5, 6, 7, 8}
Proposal 16: 
· Define per UE signaling type for the FG 27-14a (First path RSRPP for Multi-RTT)
Proposal 17: 
· SRS for positioning transmission inside initial UL BWP
· FG 27-15-1 – Support of P-SRS for positioning in RRC_INACTIVE state inside initial BWP
· FG 27-15-1a – Support of SP-SRS for positioning in RRC_INACTIVE state inside initial BWP
· SRS for positioning transmission outside initial UL BWP
· FG 27-15-2 – Support of P-SRS for positioning in RRC_INACTIVE state outside initial BWP
· FG 27-15-2a – Support of SP-SRS for positioning in RRC_INACTIVE state outside initial BWP
· Reuse components of P-SRS and SP-SRS resources from Rel.16 FGs 13-8/13-8b
· FGs 27-15-1/27-15-1a are pre-requisites for FGs 27-15-2/27-15-2a respectively
Proposal 18: 
· Discussion on the need to introduce new FG or component related to SDT support for NR positioning is left up to RAN2
Proposal 19: 
· Define FGs 27-18a/b/c: Support of PRS measurement in RRC_INACTIVE state for DL-TDOA/DL-AOD/Multi-RTT
· Note: Support of PRS processing measurement in RRC_INACTIVE state does not imply that LMF is aware of or controlling UE RRC state
Proposal 20: 
· Define FG 27-16: OLPC for SRS for positioning in RRC_INACTIVE state
· For FG 27-16, use components from the Rel.16 FGs 13-9/9e
· Add a note: Support of OLPC in RRC_INACTIVE state does not imply that LMF is aware of or controlling UE RRC state
Proposal 21: 
· Define FG 27-19: Spatial relation for SRS for positioning in RRC_INACTIVE state 
· For FG 27-19, use components from the Rel.16 FGs 13-10/10b/10f
· Add a note: Support of spatial relation in RRC_INACTIVE state does not imply that LMF is aware of or controlling UE RRC state
Proposal 22: 
· For FG 27-20 (PRS subset association for UE-assisted DL-AOD)
· Define the following Component 2 (Supported resource set relationship for the target PRS resource and the associated subset) values for UE selection:
· {sameSet, DifferentSet, sameOrDifferentSet}
· Define the following Component 3 (Support associated subset measurement reporting) values for UE selection:
· {associated subset only, the target PRS resource and the associated subset}
· Define the following Component 4 (Supported PRS measurements) values for UE selection:
· {DL PRS-RSRP only, DL PRS-RSRPP only, DL PRS-RSRP and DL PRS-RSRPP}
Proposal 23: 
Introduce the following UE capability/feature groups for PRU support:
FG x1: Support of the PRU functionality
UE may be requested by the LMF to provide its own known location coordinate information to the LMF to facilitate mitigation of UE/gNB TX/RX timing delay mitigation
FG x2: Support of the PRU with antenna orientation information reporting
UE may be requested by the LMF to provide antenna orientation information
FG x1 is a pre-requisite of the FG x2
Proposal 24: 
Introduce new FG x3: Support of LMF correction information for UE-based positioning with TX/RX timing error mitigation 
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[bookmark: _Hlk88508208]Annex: Intermediate Version of FG List for NR Positioning Enhancements
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Positioning WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	 27. NR_pos_enh
	27-1-1
	UE-RxTEGs for UE-assisted DL TDOA and/or Multi-RTT positioning
	1. Support of UE-RxTEGs for UE-assisted DL TDOA and/or Multi-RTT positioning
2. The maximum number of UE-RxTEG, which is supported and reported by UE for UE assisted DL TDOA and/or Multi-RTT positioning
	13-1, one or more of {13-3, 13-4}
	No
	
	UE-RxTEG reporting is not supported and no assumption can be made on the UE Rx timing errors for the measurements
	per band
	n/a
	n/a
	n/a
	Component 1 candidate values: [One or more of] {UE-assisted DL TDOA, Multi-RTT positioning, UE-assisted DL TDOA and Multi-RTT positioning}

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

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

Need for location server to know if the feature is supported

If the UE does not include RxTEG-ID  associated with a measurement, no assumption can be made on the UE Rx timing errors for this measurement

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

	 27. NR_pos_enh
	27-1-2
	Support of UE-TxTEGs for UL TDOA 
	The maximum number of UE-TxTEG for SRS resource for positioning, which is supported and reported by UE for UL TDOA 
	13-8
	Yes
	
	UE-TxTEGs for UL TDOA is not supported and no assumption can be made on the [mitigation of] UE Tx timing error for the SRS resource for positioning
	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

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: If the UE does not include TxTEG-ID  associated with a SRS resource for positioning, no assumption can be made on the UE Tx timing error for this SRS resource for positioning. 
	Optional with capability signaling

	 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 and no assumption can be made on the [mitigation of] UE Tx timing error for the SRS resource for positioning
	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 the UE does not include TxTEG-ID  associated with a measurement, no assumption can be made on the [mitigation of] UE Tx timing errors for this SRS resource for positioning

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

	 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 and 13-8
	No
	
	UE RxTx for Multi-RTT is not supported and no assumption can be made on the UE RxTx timing [error/delays] for the measurement
	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 the UE does not include RxTxTEG-ID  associated with a measurement, no assumption can be made on the UE RxTx timing [errors/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
	Optional with capability signaling

	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

	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 {1,2,34,6,8}

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

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

Need for location server to know if the feature is supported

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

[Note: Having FG 13-5 as the prerequisite FG does not imply that in a measurement report, reporting PRS-RSRP of a PRS resource should be the prerequisite of reporting PRS-RSRPP for the first path of the PRS resource]
	Optional with capability signaling

	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
	Yes
	n/a
	The candidate values are {16, 24}

Need for location server to know if the feature is supported

The maximum number of reported DL PRS RSRP in the capability signaling should be no less than the maximum number of reported DL PRS RSRPP of the first path in the capability signaling
	Optional with capability signaling

	27. NR_pos_enh
	27-3-1
	M-sample measurements
	The capability to support reporting a measurement based on measuring M=1 samples (instances) of a DL PRS resource set
	13-1
	No
	
	
	per band
	n/a
	n/a
	n/a
	The candidate values are {1 [FFS others]}

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

Need for location server to know if the feature is supported

Note: The sample number M=1 does not account for the potential AGC sample

Note: this feature is supported for both UE-assisted and UE based positioning
	Optional with capability signaling

	27. NR_pos_enh
	27-3-2
	DL PRS measurement outside MG and in a PRS processing 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 window

Note:
· Type 1A refers to the determination of prioritization between DL PRS and other DL signals/channels in all OFDM symbols within the PRS processing window. The DL signals/channels from all DL CCs (per UE) are affected across LTE and NR
· Type 1B refers to the determination of prioritization between DL PRS and other DL signals/channels in all OFDM symbols within the PRS processing window. The DL signals/channels from a certain band are affected (FFS FR2)
· Type 2 refers to the determination of prioritization between DL PRS and other DL signals/channels only in DL PRS symbols within the PRS processing window [The DL signals/channels from all DL CCs (per UE) are affected (FFS FR2)]
Note: When the UE determines higher priority for other DL signals/channels over the PRS measurement/processing, the UE is not expected to measure/process DL PRS which is applicable to all of the above capability options

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


	13-1
	Yes
	
	
	per band
	n/a
	n/a
	n/a
	Component 1 candidate values: [One or more of] {Type 1A, Type 1B, Type 2}

Need for location server to know if the feature is supported

Note: A UE that supports FG 27-3-2 also needs to support FG 27-3-2a
	Optional with capability signaling

	27. NR_pos_enh
	27-3-2a
	Support of priority handing of PRS when PRS measurement is outside MG
	Support of priority handing options of PRS: Option1, Option2 or Option3
 Option 1: UE may indicates support of two priority states.
− State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
− State 2: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
 Option 2: UE may indicate support of three priority states
− State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
− State 2: PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS
o Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.
− State 3: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
 Option 3: UE may indicate support of single priority state
− State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
	[27-3-3]
	Yes
	
	
	Per band 
	No
	No
	No
	Candidate values: {option1, option2, option3}

Note: A UE that supports FG 27-3-2a also needs to support FG 27-3-2

Note: if the FFS in FG 27-2a gets resolved as “per band’, FG 27-2a will be deleted and becomes a component of FG 27-3-2
	Optional with capability signaling

	27. NR_pos_enh
	27-3-3
	DL PRS Processing Capability outside MG - buffering capability
	1. DL PRS buffering capability
a)	Type 1 – sub-slot/symbol level buffering
b)	Type 2 – slot level buffering

[2. Maximum duration of DL PRS symbols N in units of ms a UE can process in the first part of a PRS processing window assuming maximum DL PRS bandwidth in MHz, such that the UE is capable of reporting the measurements T-N ms after the last PRS symbol] 

3. Max number of DL PRS resources that UE can process in a slot under it
	27-3-2
	No
	
	
	Per band
	n/a
	n/a
	n/a
	  Component 1 candidate values: {Type 1, Type 2}

[Candidate 2 component values:
a)	N: {0.125, 0.25, 0.5, 1, 2, 3, 4, 5, 6, 8, 12} ms
b)	T: {N+4, N+5, N+6, N+8} ms]

Component 3 candidate values:
FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz

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

	27. NR_pos_enh
	27-4-1
	LOS/NLOS Indicator for UE-assisted positioning
	1. Support reporting LoS/NLoS indicator type to LMF 
2. LOS/NLOS indicator granularity
	one of 13-5,13-6, or 13-11
	No
	
	
	Per UE
	n/a
	n/a
	n/a
	[Component 1 candidate values: {hard value, soft value[, both]}]

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

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

FFS: signalling per method

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

	[bookmark: _Hlk95473318]27. NR_pos_enh
	27-6
	DL PRS processing capabilities in RRC inactive state
	1. DL PRS buffering capability
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

3. Max number of DL PRS resources that UE can process in a slot under it
	
	
	
	
	
	
	
	
	Component 1 candidate values: {Type 1, Type 2}

Component 2 candidate values:
T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms

Component 3 candidate values:
FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz

Note: Having the PRS processing capabilities in RRC_INACTIVE state does not imply that LMF is aware of or controlling UE RRC state [, but instead LMF may set the response time assuming a specific RRC state during the PRS measurement and inform the gNB on the assumed RRC state, while the actual RRC state is still determined by UE/gNB that take the response time requirement and assumed RRC state into account.]
	Optional with capability signaling

	27. NR_pos_enh
	27-7
	Multiple measurement instances which can be included in a single measurement report
	Support of multiple measurement instances which can be included in a single measurement report

FFS: 2. Maximum number of measurement instances which can be included in a single measurement report
	
	
	
	
	
	
	
	
	FFS: Component 2 candidate values
	Optional with capability signaling




	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

	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
	
	No
	
	UE only supports 8 as the Rx beam sweeping factor defined by RAN4.
	Per band
	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

	27. NR_pos_enh
	27-10
	Support of UL MAC CE based MG activation request for PRS measurements
	1. Support of using UL MAC CE to request measurement gap for PRS measurements: The information in the UL MAC CE for MG activation request by the UE can be one ID associated with the preconfiguration of the MG
2. Support of preconfiguration of MGs in RRC signaling for PRS measurements: Each MG in the preconfiguration is associated with an ID
	27-11
	Yes
	
	Using UL MAC CE to indicate measurement gap for PRS measurements to the gNB is not supported.
	Per UE
	No
	No
	No
	
	Optional with capability signaling

	27. NR_pos_enh
	27-10a
	Low latency MG activation request for PRS measurements 
	support of low latency MG activation request for PRS measurements
	[27-10]
	No
	
	Low latency MG activation request for PRS measurements is not supported
	Per UE
	No
	No
	No
	Need for location server to know if the feature is supported
	Optional with capability signaling

	27. NR_pos_enh
	27-11
	Support of DL MAC CE based MG activation request for PRS measurements
	1. Support of preconfiguration of MGs in RRC signaling for PRS measurements: Each MG in the preconfiguration is associated with an ID
2. Support of using DL MAC CE to activate the MG for PRS measurements: The DL MAC CE for MG activation indicates the ID associated with the preconfigured MG
	
	Yes
	
	Using DL MAC CE to activate the preconfigured MG for PRS measurements is not supported
	Per UE
	No
	No
	No
	
	Optional with capability signaling.

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

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

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

	27. NR_pos_enh
	27-13
	Additional path reporting for UE-assisted DL-TDOA
	1. Support of additional detected path timing reporting for K>2 additional paths for UE-assisted DL-TDOA
2. Support of RSRPP reporting for additional paths
	13-13a
	No
	
	
	Per UE
	No
	No
	No
	Component 1 candidate values: [{4, 6, 8}]

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

	27. NR_pos_enh
	27-13a
	First path reporting for UE-assisted DL-TDOA
	1. Support of RSRPP reporting for first path
	13-1
	No
	
	
	FFS: Per UE or per band
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.

	27. NR_pos_enh
	27-14
	Additional path reporting for Multi-RTT
	1. Support of additional detected path timing reporting for K>2 additional paths for Multi-RTT
2. Support of RSRPP reporting for additional paths 
	13-14a
	No
	
	
	Per UE
	No
	No
	No
	Component 1 candidate values: [{4, 6, 8}]

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

	27. NR_pos_enh
	27-14a
	First path reporting for Multi-RTT
	1. Support of RSRPP reporting for first path
	13-1
	No
	
	
	FFS: Per UE or per band
	No
	No
	No
	Need for location server to know if the feature is supported.
	Optional with capability signaling.

	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
2. Max number of [P/SP]SRS Resources for positioning
3. Max number of [P/SP]SRS Resources for positioning per slot
4. Max number of periodic SRS Resources for positioning 
5. Max number of periodic SRS Resources for positioning per slot

Note: OLPC for SRS for positioning based on SSB from the last serving cell (the cell that releases UE from connection) is part of this FG. No dedicated capability signaling is intended for this component
	
	Yes
	
	
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {1, 2, 4, 8, 12, 16}

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

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

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

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

[Need for location server to know if the feature is supported]

FFS: outside initial BWP
	Optional with capability signaling

	27. NR_pos_enh
	27-15a
	Support of positioning SRS transmission in RRC_INACTIVE state for initial BWP with semi-persistent SRS
	1. Max number of semi-persistent SRS Resources for positioning 

2. Max number of semi-persistent SRS Resources for positioning per slot

	27-15
	Yes
	
	
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {1,2,4,8,16,32,64}

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

[Need for location server to know if the feature is supported]

FFS: outside initial BWP
	Optional with capability signaling

	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

	27. NR_pos_enh
	27-17
	Support of positioning in RRC_INACTIVE state
	Support of PRS processing in RRC_INACTIVE


	[13-1, 13-2, 13-3, 13-4]
	FFS
	
	
	FFS
	FFS
	FFS
	FFS
	[Need for location server to know if the feature is supported.]

FFS: separate UE capability for location information reporting in RRC_INACTIVE state using SDT

Note: UE supporting this feature may support at least one from DL RSTD, DL PRS-RSRP, or UE Rx – Tx time difference measurement
	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
	
	FFS
	
	
	FFS
	FFS
	FFS
	FFS
	[Need for location server to know if the feature is supported.]

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

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

	27. NR_pos_enh
	27-18b
	Support of PRS measurement in RRC_INACTIVE state for DL-AoD
	Support of PRS measurement in RRC_INACTIVE state for DL-AoD
	
	FFS
	
	
	FFS
	FFS
	FFS
	FFS
	[Need for location server to know if the feature is supported.]

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

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

	27. NR_pos_enh
	27-18c
	Support of PRS measurement in RRC_INACTIVE state for Multi-RTT
	1. Support of PRS measurement in RRC_INACTIVE state for Multi-RTT
[2. Support of positioning SRS transmission in RRC_INACTIVE state]
	
	FFS
	
	
	FFS
	FFS
	FFS
	FFS
	[Need for location server to know if the feature is supported.]

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

	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

	27. NR_pos_enh
	27-20
	PRS subset association for UE assisted DL-AoD
	1. Support of assistance data enhancement to indicate a subset of PRS resources for each PRS resource for the purpose of prioritization of DL-AoD reporting.
[2. Supported resource set relationship for the target PRS resource and the associated subset
[3. Support associated subset measurement reporting]
	
	No
	
	PRS subset association for DL-AoD is not supported by the UE.
	Per UE
	n/a
	n/a
	n/a
	[Component 2 candidate values: {sameSet, DifferentSet, sameOrDifferentSet}]

[Component 3 candidate values: {associated subset only, the target PRS resource and the associated subset}]

Need for location server to know
	Optional with capability signaling.

	27. NR_pos_enh
	27-21
	PRS boresight direction for UE-assisted DL-AoD
	Support of assistance data enhancement to indicate the boresight direction of a PRS resource for UE-assisted DL-AoD.
	
	No
	
	UE-assisted DL-AoD with boresight direction of each DL-PRS is not supported.
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know
	Optional with capability signaling.

	27. NR_pos_enh
	27-22
	PRS beam pattern for UE-based DL-AoD
	Support of PRS beam pattern for DL-AoD
	
	No
	
	UE-based DL-AoD with PRS beam pattern is not supported.
	Per UE
	n/a
	n/a
	n/a
	Need for location server to know
	Optional with capability signaling.



