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Introduction
The UE features for NR positioning enhancement were discussed in RAN1-107 e-meeting [1], there are some conclusions summarized in R1-2200767 [2]. In this contribution, we provide some further discussion about the remaining issues on UE features based on the agreements in the RAN1 e-meetings before.  
UE feature for ‘Accuracy improvements for DL-AoD positioning solutions’
FG 27-20  
According to the agreements in R1-2200767 [2], FG 27-20 is introduced for supporting of association a subset of PRS resource with a PRS resource. And according to the agreement in RAN1-107 e-meeting [1], we prefer to keep the component 2 and component 3, and support the candidate value of component 2 and component 3.
Agreement: Introduce the following new FG
	27. NR_pos_enh
	27-20
	PRS subset association for UE assisted DL-AoD
	1. Support of assistance data enhancement to indicate a subset of PRS resources for each PRS resource for the purpose of prioritization of DL-AoD reporting.
[2. Supported resource set relationship for the target PRS resource and the associated subset: {sameSet, DifferentSet, sameOrDifferentSet}]
[3. Support associated subset measurement reporting]
	
	No
	
	PRS subset association for DL-AoD is not supported by the UE.
	Per UE
	n/a
	n/a
	n/a
	[Component 2 candidate values: {sameSet, DifferentSet, sameOrDifferentSet}]

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

Need for location server to know
	Optional with capability signaling.



RAN1-107 e-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 
Proposal 1: Prefer to keep the component 2 and component 3, and support the candidate value of component 2 and component 3 in FG27-20.
UE feature for ‘Latency improvements for both DL and DL+UL positioning methods’
FG27-3-2 
According to the agreements in R1-2200767 [2], FG 27-3-2 can be seen in the table below. According to the agreements in RAN1-107 e-meeting [1] listed below, for Cap. 2, we prefer to keep “The DL signals/channels from all DL CCs (per UE) are affected (FFS FR2)”. While for the component 1 candidate value, we prefer only one value of {Type 1A, Type 1B, Type 2}.
Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-3-2
	DL PRS measurement outside MG [and in a PRS processing priority window] - processing types
	1. Supported PRS processing types subject to the UE determining that DL PRS to be higher priority for PRS measurement outside MG [and in a PRS processing priority window] 

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

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

[Note: Within a PRS processing window, UE measurement is inside the active DL BWP with PRS having the same numerology as the active DL BWP]
	[13-1]
	FFS Yes
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	Component 1 candidate values: [One or more of] {Type 1A, Type 1B, Type 2}

Need for location server to know if the feature is supported

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

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



RAN1-107 e-meeting Agreement
For capability 1A as per working assumption made in RAN1#106-e, the DL signalings/channels in a per UE fashion (i.e. both across NR & LTE) inside the PRS processing window are dropped if the DL PRS is determined to be higher priority.
For capability 1B as per working assumption made in RAN1#106-e, only the DL signalings/channels from a certain band inside the PRS processing window are dropped if the DL PRS is determined to be higher priority.

	Working assumption:
Subject to UE capability, support PRS measurement outside the MG, within a PRS processing window, and UE measurement inside the active DL BWP with PRS having the same numerology as the active DL BWP.
· Inside the PRS processing window, subject to the UE determining that DL PRS to be higher priority, support the following UE capabilities: 
· Capability 1: PRS prioritization over all other DL signals/channels in all symbols inside the window. 
· Cap. 1A: The DL signals/channels from all DL CCs (per UE) are affected. 
· Cap. 1B: Only the DL signals/channels from a certain band/CC are affected. 
· FFS: band or CC
· Capability 2: PRS prioritization over other DL signals/channels only in the PRS symbols inside the window 
· A UE shall be able to declare a PRS processing capability outside MG. 
· FFS: Details of capability signalling (e.g., per UE or per band, etc.)



Proposal 2: For FG27-3-2, prefer to keep “The DL signals/channels from all DL CCs (per UE) are affected (FFS FR2)” for Type 2 in the 3rd bullet of note. And prefer only one value of {Type 1A, Type 1B, Type 2} for the component 1 candidate value.
UE feature for ‘Potential enhancements of information reporting from UE and gNB for multipath/NLOS mitigation’
FG27-4-1 &27-12
According to the agreements in R1-2200767 [2], FG 27-4-1 &27-12 can be seen in the table below. According to the agreements in RAN1-107 e-meeting [1] listed below, there are two options for LoS/NLoS indicator including soft values and hard values. Thus for FG27-4-1&27-12, we prefer to not support ‘both’ for the component candidate value since soft value is the super set of the hard value.
Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-4-1
	LOS/NLOS Indicator for UE-assisted positioning
	1. Support reporting LoS/NLoS indicator type to LMF [for RSTD and UE Rx-Tx time difference measurements to LMF for DL and DL+UL positioning]

2. LOS/NLOS indicator granularity

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

FFS: whether to have separate capability component for hard and soft indication
	one of 13-5,13-6, or 13-11
	No
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	[Component 1 candidate values: [candidate value {hard value, soft value[, both]} [0,1]]

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

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

FFS: signalling per method

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


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

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

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


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




RAN1-107 e-meeting Agreement
· Support the following two options of values for LoS/NLoS indicator reporting from UE/TRP: 
· Soft values: [0, 0.1, …, 0.9, 1] (in steps of 0.1) 
· Hard values: [0, 1] 
· The values correspond to the likelihood of LoS, with a value of 1 corresponding to LoS and a value of 0 corresponding to NLoS
Proposal 3: For FG27-4-1&27-12, prefer to not support ‘both’ for the component candidate value.
UE feature for ‘Others’
FG27-15 
According to the agreements in R1-2200767 [2], FG 27-15 can be seen in the table below According to the agreements in RAN1-107 e-meeting [1], we think two separate capabilities for SRS transmission inside the initial UL BWP or additional configured frequency location and bandwidth, SCS, CP length.
Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-15
	Support of positioning SRS transmission in RRC_INACTIVE state [for initial BWP]
	1. Max number of periodic SRS Resource Sets for positioning supported by UE per BWP.
Values = {1, 2, 4, 8, 12, 16}.

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

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

4. Max number of periodic SRS Resources for positioning 

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

4. FFS: Applicability for SRS outside initial BWP

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

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

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

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

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

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

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

Note: if component 4 is not reported, the UE only supports Periodic SRS for Positioning

FFS: outside initial BWP
	Optional with capability signaling



RAN1-107 e-meeting Agreement
· The following options are supported for SRS for positioning transmission by RRC_INACTIVE UEs:
· Option 1:
· Subject to UE capability (which is a prerequisite for option 2), a UE may be configured with an SRS for Positioning associated with the initial UL BWP and transmitted, during the RRC_INACTIVE state, inside the initial UL BWP with the same CP and SCS as configured for initial UL BWP.
· Option 2:
· Subject to UE capability, a UE may be configured with an SRS for Positioning where the following parameters are additionally configured for the transmission of the SRS for Positioning during the RRC_INACTIVE state: frequency location and bandwidth, SCS, CP length. 
· The UE shall not transmit the SRS for Positioning when it is expected to perform UL transmissions in the initial UL BWP in RRC_INACTIVE state.
Proposal 4: Separate capabilities for SRS transmission inside the initial UL BWP or with additional configured frequency location and bandwidth, SCS, CP length.

Conclusion
In this contribution, we discuss about the remaining issues on UE features for NR positioning enhancements. Based on above discusses, we provide the following proposals.
Proposal 1: Prefer to keep the component 2 and component 3, and support the candidate value of component 2 and component 3 in FG27-20.
Proposal 2: For FG27-3-2, prefer to keep “The DL signals/channels from all DL CCs (per UE) are affected (FFS FR2)” for Type 2 in the 3rd bullet of note. And prefer only one value of {Type 1A, Type 1B, Type 2} for the component 1 candidate value.
Proposal 3: For FG27-4-1&27-12, prefer to not support ‘both’ for the component candidate value.
Proposal 4: Separate capabilities for SRS transmission inside the initial UL BWP or with additional configured frequency location and bandwidth, SCS, CP length.
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