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Introduction
The Release 18 NR Expanded and Improved Positioning work item was approved in RAN #94e meeting [1] with the following objectives:
· Specify solutions for support of sidelink positioning (including ranging) in NR systems. 
· Specify the error modelling parameters, signalling, and procedures to support UE-based and LMF-based integrity of RAT-dependent positioning methods
· Specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 
· Specify support of positioning for UEs with Reduced Capabilities (RedCap UEs)
· Specify bandwidth aggregation for positioning measurements across up to three intra-band contiguous carriers 
· Specify physical layer measurements and signalling to support NR DL and UL carrier phase positioning for UE-based, UE-assisted, and NG-RAN node assisted positioning 
· Define extensions of signalling, protocol, and procedure for NR positioning enhancement, as needed for the above objectives [RAN3].

In this contribution, we discuss the UE features on for the various objectives of the work item.
Discussion on NR Sidelink UE features

In the following, we present the following proposals for the  Release 18 NR Expanded and Improved Positioning Capability
Sidelink positioning 
For the objective to specify solutions for support of sidelink positioning (including ranging) in NR systems the following proposal is made: 

Proposal 1
For sidelink positioning the following capabilities  should be defined:
· Capability for UE support of each of the SL positioning methods being specified
· Basic capability support for each of  (1) single sided RTT-type operation (2) Double sided RTT-type operation (3) SL-AoA operation, (4) DL-TDOA-like operation (5) UL-TDOA-like operation 
· Capability for SL-PRS resources for each positioning method e.g. number of resources across SL-BWP, UEs, time domain behavior such as aperiodic, semi-persistent,  or  periodic, SCSs, comb size
· Capability defining the UE SL PRS Processing Capability in terms of BW, buffering Capability , duration of N symbols it can process in T symbols, # of SL-PRS resources it can process in a defined time duration (N/T)
· Capability defining  OLPC for each SL positioning method

UE-based and LMF-based integrity of RAT-dependent positioning methods
For the objective to specify the error modelling parameters, signaling, and procedures to support UE-based and LMF-based integrity of RAT-dependent positioning methods the following proposal is made: 

Proposal 2
For integrity of RAT-dependent positioning methods the following capabilities should be defined
· A basic capability should be defined indicating UE support for UE-based integrity of RAT-dependent positioning methods
· A basic capability should be defined indicating UE support measurements an signaling for LMF-based integrity of RAT-dependent positioning methods


Enhancements for enabling Low Power High Accuracy Positioning (LPHAP) 
For the objective to specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 
the following proposal is made: 

Proposal 3:
For enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 the following CAPABILITYs should be defined
· A basic capability indicating support for LPHAP in the RRC_INACTIVE state
· A basic capability indicating support for extending eDRX cycle beyond 10.24s in RRC_INACTIVE state
· A basic capability indicating support for SRS configuration enhancements based on SRS positioning validity area to avoid frequent RRC connection for SRS (re)configuration
· A basic capability indication support for DL PRS measurements for a UE in RRC_IDLE state and reporting of the measurements in RRC_CONNECTED state
Positioning for UEs with Reduced Capabilities (RedCap UEs)
For the objective to specify support of positioning for UEs with Reduced Capabilities (RedCap UEs) the following proposal is made: 

Proposal 4:
For positioning for UEs with Reduced Capabilities (RedCap UEs) the following CAPABILITYs should be defined
· A basic capability should be defined for indicate UE support of Frequency Hopping (FH) beyond maximum RedCap UE bandwidth for reception of DL PRS for positioning
· A basic capability should be defined to indicate UE support of Frequency Hopping (FH) beyond maximum RedCap UE bandwidth for transmission of UL SRS for positioning
· A capability with details on RedCap UE processing capabilities for DL PRS with Rx frequency hopping and MG: Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS transmission/total bandwidth in MHz, which is supported and reported by UE
· Capability for SL-PRS: resources for each positioning method e.g. number of resources across SL-BWP, UEs, time domain behavior such as aperiodic, semi-persistent,  or  periodic, SCSs, comb size (per hop or across multiple hops)
· A capability indicting support for a shorter RF switching time to allow RF retuning between adjacent hops
· A capability on the bandwidth of each hop, the amount of overlap between hops and the number of hops for both PRS and SRS for positioning.
Bandwidth Aggregation for Positioning Measurements 
For the objective to specify bandwidth aggregation for positioning measurements across up to three intra-band contiguous carriers the following proposal is made: 

Proposal 5:
For bandwidth aggregation for positioning measurements across up to three intra-band contiguous carriers  the following capabilities should be defined
· a basic capability indicating support for DL PRS bandwidth aggregation. May include maximum # of DL PRS aggregated.
· a basic capability indicating support for UL SRS bandwidth aggregation. May include maximum # of UL SRS aggregated.
· Capability for DL-PRS resources that can be processed over the aggregation e.g. number of resources across aggregated BW, TRPs, time domain behavior such as aperiodic, semi-persistent,  or  periodic, SCSs, comb size.
· Capability for PFL bandwidth combinations, including maximum number of PFLs, the total aggregated bandwidth.

NR DL and UL Carrier Phase Positioning for UE-based, UE-assisted, and NG-RAN Node Assisted Positioning 
For the objective to specify physical layer measurements and signaling to support NR DL and UL carrier phase positioning for UE-based, UE-assisted, and NG-RAN node assisted positioning the following proposal is made: 

Proposal 6:
For NR DL and UL carrier phase positioning for UE-based, UE-assisted, and NG-RAN node assisted positioning the following capabilities should be defined.
· a basic capability indicating support for NR DL carrier phase positioning.
· a basic capability indicating support for NR DL carrier phase positioning.
· UE Capabilities for Carrier Phase Measurement and reporting i.e. can the UE perform a single frequency measurement or multiple frequency measurements within a PFL for CPP reporting.
· PRU Capability and configuration for double differential CPP i.e. can a UE serve as a PRU for CPP based on the accuracy of its position and measurement capabilities.
· for the UE’s positioning processing Capability, the “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” should be updated especially in the case of joint traditional positioning with CPP due to the additional measurements needed.
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