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Introduction
This document captures RAN4 discussions on general aspects and RF requirements for the Rel-18 Expanded and Improved NR positioning work item. Covered agenda items include:9.21, 9.21.1, and 9.21.2.
Topic #1: General aspects and work plan
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300496
Work plan for core requirements of the Rel-18 Expanded and Improved NR Positioning WI
	Intel Corporation, Ericsson, CATT
	Paper provides a tentative work plan for RAN4 discussions

	R4-2301852
General aspects for Rel-18 NR positioning
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to discuss how to capture RF impairment models for NR CPP in 3GPP TS or TR. A corresponding revision of the WID may be needed.

Proposal 2: RAN4 to carry out the work on RF performance impacts and RF impairment modelling for NR CPP during the core part of the work item.

Proposal 3: Take into account the work related to RF impairments modelling for NR CPP in the work plan.  

[bookmark: _Hlk127908395]Proposal 4: RAN4 to add the modelling of RF impairments for BW aggregation in a new Annex of the same TS/TR as used for NR CPP. A corresponding revision of the WID may be needed.

Proposal 5: RAN4 to carry out the work on RF performance impacts and RF impairment modelling for BW aggregation during the core part of the work item.

Proposal 6: Take into account the work related to RF impairments modelling for BW aggregation in the work plan.  

Proposal 7: No impact to BS RF requirements is foreseen due to the work on expanded and improved NR positioning. The scope of requirements will be limited to RRM.

	R4-2302380
On UE RF work for NR Positioning
	Huawei, HiSilicon
	[bookmark: _Hlk127924415]Observation 1: Based on the study outcome in SI stage, no specific UE RF requirements are identified yet to enable enhanced NR positioning feature. 

Observation 2: No RF specifications are listed as the impacted specs in the WID. 

Proposal 1: UE RF work can be triggered by RAN1 LS, if implementation related issues are identified by RAN1 during the WI study progress.

Proposal 2: If any RF requirements are identified to be specified later, the WID should be revised to include the impacted specifications.



Open issues summary
The main item to address in this first meeting is the scope of RF discussions and RAN4 work plan.
Sub-topic 1-1: Work plan for RAN4
A tentative RAN4 work plan for core requirement discussions is captured in R4-2300496. Content for RAN1, RAN2, RAN3 is presented for informational purposes only. Details of the plan are found below:
	RAN4 Meeting
	Tentative Work Plan

	RAN4#106
February 2023

TUs:
· 0.5 (RF)
· 0.125 (RD)
	General
· Agree on the workplan for RAN4

RF
· Assess scope of RF work

RRM
· Start the discussion on general RRM requirements impacts for the positioning enhancements in Rel-18

	RAN4#106Bis-e
April 2023

TUs:
· 0.5 (RF)
· 1.0 (RD)
	RF (TBC and subject to content of agreed scope)
· [bookmark: _Hlk127912020]Discuss methodology and error modelling for PRS/SRS bandwidth aggregation requirements definition, including handling of any incoming LS from RAN1, if any
· Discuss scope of NR carrier phase measurements study (pending RAN1 discussion outcome)
· If needed, send LS to RAN1
· Discuss RF considerations for frequency hopping based DL PRS reception or SRS for positioning transmissions for RedCap positioning, including handling any incoming LS from RAN1

RRM
· Discuss RRM requirements impacts for sidelink positioning
· Discuss RRM requirements impacts for RedCap UEs positioning
· Discuss RRM requirements impacts for LPHAP use-case 6 positioning enhancements
· Discuss RRM requirements impacts for positioning measurements with bandwidth aggregation 
· Discuss RRM requirements impacts for carrier phase positioning

	RAN4#107
May 2023

TUs:
· 0.5 (RF)
· 1.0 (RD)
	RF
· Finalize methodology and modelling aspects for PRS/SRS bandwidth aggregation requirements definition
· Assess RF requirement impact for NR carrier phase measurements study (pending RAN1 discussion outcome)

RRM
· Continue discussion on RRM requirements impacts for sidelink positioning
· Analyse the impacted positioning and RRM measurement requirements based on RAN1’s agreements (e.g., PRS for SL positioning)
· Send LS to RAN1/2 if needed 
· Continue discussion on RRM requirements impacts for RedCap UEs positioning:
· Identify the requirements impact based on RAN1 agreements (e.g., FH)
· Send LS to RAN1/2 if needed 
· Continue discussion on RRM requirements impacts for LPHAP use-case 6 positioning enhancements 
· Send LS to RAN1/2 if needed
· Continue discussion on RRM requirements impacts for positioning measurements with bandwidth aggregation:
· Identify the requirements impact based on RAN1/2 agreements (e.g., whether the measurement out of gap shall be considered)
· Continue discussion on RRM requirements impacts for carrier phase positioning

	RAN4#108
August 2023

TUs:
· 0.5 (RF)
· 1.5 (RD)
	RF (subject to content of agreed scope)
· Finalize scope of NR carrier phase measurements study and RF requirement impact (pending discussion progress and RAN1 input)

RRM
· Further discussion on RRM requirements for sidelink positioning 
· Agree the requirements framework based on RAN1’s further agreements 
· Send LS to RAN1/2 if needed
· Further discussion on RRM requirements for RedCap UEs positioning:
· Agree the requirements frameworks based on RAN1’s further agreements 
· Send LS to RAN1/2 if needed 
· Further discussion on RRM requirements for LPHAP use-case 6 positioning enhancements
· Send LS to RAN1/2 if needed for any new signaling is identified
· Further discussion on RRM requirements for positioning measurements with bandwidth aggregation
· Further discussion on RRM requirements for carrier phase positioning
· Agree the CR split plan

	RAN4#108Bis
October 2023

TUs:
· 0.5 (RF)
· 1.5 (RD)
	RF (subject to content of agreed scope)
· Prepare relevant CR content on NR carrier phase measurements study or send LS to RAN1 (if needed)
· Address remaining issues, if needed

RRM
· Further discussion RRM requirements for sidelink positioning
· Agree the specific requirements based on RAN1’s further agreements 
· Discuss simulation assumptions if simulations are needed
· Send LS to RAN1/2 if needed for any new signaling is identified
· Further discussion RRM requirements for RedCap UEs positioning:
· Agree the requirements frameworks based on RAN1’s further agreements 
· Send LS to RAN1/2 if needed for any new signaling is identified 
· Further discussion on RRM requirements for LPHAP use-case 6 positioning enhancements
· Send LS to RAN1/2 if needed for any new signaling is identified 
· Further discussion on RRM requirements for positioning measurements with bandwidth aggregation
· Further discussion on RRM requirements for carrier phase positioning

	RAN4#109
November 2023

TUs:
· 0.5 (RF)
· 1.0 (RD)
	RF (subject to content of agreed scope)
· Address open issues, if needed

RRM
· Finalization of RRM core requirements:
· Agree on the CRs for RRM requirements for sidelink positioning 
· Agree on the CRs for RRM requirements for RedCap UEs positioning
· Agree on the CR for RRM requirements for LPHAP use-case 6 positioning enhancements
· Agree on the CR for RRM requirements for positioning measurements with bandwidth aggregation
· Agree on the CR for RRM requirements for the carrier phase positioning 
· Start discussion on performance requirements
· Agree on simulation assumptions if needed



Issue 1-1: Work plan for RAN4
· Proposal
· Option 1: Use tentative work plan in R4-2300496 as baseline and update content based on outcome of RF scope discussions in this meeting
· Recommended WF
· Follow Option 1. Companies are encouraged to review the content of the tentative work plan for RAN4 RF discussions provided in R4-2300496 and consider necessary edits based on RF scope. 
· Note that the discussion in this thread shall focus on RF part and RRM part will be discussed separately in the RRM session.

Sub-topic 1-2: RF discussions
The new WID for the Expanded and Improved NR positioning work item has the following main objectives [RP-223549]:
· Specify solutions to support sidelink positioning in NR
· Specify enhancements to enable LPHAP use-case 6 [defined in TS 22.104]
· Specify support of positioning for 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
Initial RAN4 discussions should focus on assessing relevant RF scope for the above objectives, including identifying which objectives require RF input or may impact RF requirements.
Issue 1-2a: Overall RF scope
No UE RF requirements have been identified to enable enhanced NR positioning as conclusion of the study item and no RF specifications were listed in the WID under impacted specifications.
· Options
· Proposal 1: UE RF work can be triggered by RAN1 LS, if implementation related issues are identified by RAN1 during the WI study progress. (Huawei, R4-2302380)
· Proposal 2: If any RF requirements are identified to be specified later, the WID should be revised to include the impacted specifications.  (Huawei, R4-2302380)
· Recommended WF
· Discuss if RAN4 RF work should wait for further RAN1 progress and direct guidance (LS)
· Identify topics that need to wait and those that do not
· Consider RF input needed for other RAN4 discussions (RRM)
· Proposal 2 follows typical process and is therefore agreeable

Issue 1-2b: RF scope – BS requirements
· Options
· Proposal 1: No impact to BS RF requirements is foreseen due to the work on expanded and improved NR positioning. The scope of requirements will be limited to RRM. (Nokia, R4-2301852)
· Recommended WF
· Confirm whether no impact is expected for BS RF. Note that NG-RAN node assisted positioning is within scope for carrier phase positioning.

Topic #2: UE RF requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300492
Expanded and Improved NR Positioning WI - RF scope
	Intel Corporation
	Carrier phase positioning
Proposal 1: As a starting point, RAN4 can discuss the available findings of RAN1’s study (including details on error sources, evaluation methodology and modelling assumptions). To determine if any requirements are needed, we may wait for further RAN1 progress and input.

RedCap
Proposal 2: RAN4 should further study RF considerations involved in frequency hopping based on DL PRS reception or SRS for positioning transmissions for RedCap positioning. This discussion will involve communication and direction from RAN1.

	R4-2300589
Discussion on UE RF impact of expanded and improved NR positioning
	CATT
	Withdrawn

	R4-2301732
Discussion on RF requirements for CA based positioning
	ZTE Corporation
	Proposal 1: the existing TAE requirement for intra-band contiguous CA in TS38.104 is not applicable if BS is declared with CA based positioning functionality. 
Proposal 2: to evaluate or derive the corresponding RF requirement for CA based positioning should be based on the performance comparison between intra-band contiguous CA with some potential residual timing difference and single carrier.
Proposal 3: the measurement or testing feasibility of the extremely tighten requirement for CA based positioning should be also taken into account.
Observation 1: for FR1 intra-band contiguous CA based positioning, when the relative timing difference is less than 2ns, then the positioning accuracy of intra-band contiguous CA (100+100MHz) would be better that of single carrier 100MHz.
Observation 2: for FR2-1 intra-band contiguous CA based positioning, when the relative timing difference is less than 2ns, then the positioning accuracy of intra-band contiguous CA would be better that of single carrier.
Observation 3: given the potential measurement uncertainty, it is quite challenging to test the extremely tighten timing difference requirement for CA based positioning feature.  
Proposal 4: not to define the corresponding RF requirement from BS perspective for CA based positioning feature and leave it up to the vendor declaration.

	R4-2301853
UE RF requirements for Rel-18 NR positioning
	Nokia, Nokia Shanghai Bell
	Carrier phase positioning
Observation 1: Modelling assumptions and error sources list is not complete.
 
Observation 2: There are even different assumptions on the same impairment such as CFO. 

Observation 3: Error model for phase noise in case of FR2 is missing. 

Observation 4: It is not clear if the initial CFO value sampled from a uniform distribution stays the same for multiple measurements or is sampled each time for a measurement. 

Observation 5: It is not clear if the oscillator drift sampled from a uniform distribution stays the same for multiple measurements or is sampled each time for a measurement. 

Observation 6: RAN1 has investigated different values for M. The setting of M is in the focus of RAN4 evaluation work. 

Observation 7: RAN1 has used doppler frequency based on the speed of 3km/h in the evaluations.

Proposal 1: RAN4 should specify a definitive list of error sources and assumptions to be used for evaluations. 

Proposal 2: RAN4 should define phase noise model to be used for evaluation in FR2. 

Proposal 3: RAN4 should specify error models based on the list of error sources. 

Proposal 4: RAN4 should specify which multipath mitigation method to be used based on the guidance from RAN1. 

Proposal 5: RAN4 should specify if the initial residual CFO stays the same or changes between multiple phase measurements. 

Proposal 6: RAN4 should specify if the oscillator drift stays the same or changes between multiple phase measurements. 

Proposal 7: RAN4 should investigate and specify the value of M (time instances for carrier phase measurements). 

Proposal 8: RAN4 should define assumptions for the evaluation framework for NR carrier phase positioning.

Proposal 9: RAN4 should develop group delay model in FR1 and FR2, and phase noise error model in FR2.

RedCap devices
Proposal 10: RAN4 to investigate the RF impact due to frequency hopping. 

Proposal 11: RAN4 to request RAN plenary to clarify the scope of positioning techniques to be applied to RedCap UEs, while pointing out that positioning techniques in Rel-16 and Rel-17 are considered by RAN4 to be in the primary focus.

PRS/SRS bandwidth aggregation
Observation 8: TAE in a single-chain Tx architecture is negligible, thus group delay error is the main impairment. 

Proposal 12: RAN4 should investigate the maximum RF BW for PRS/SRS bandwidth aggregation both for equal and unequal carrier bandwidth.

Proposal 13: RAN4 should develop group delay model in FR1 and FR2, and phase noise error model in FR2 for the cases of equal and unequal carrier bandwidth.

Proposal 14: RAN4 should define assumptions for the evaluation framework for PRS/SRS bandwidth aggregation.

LPHAP use-case 6
Proposal 15: No RF impacts are expected for enabling LPHAP use-case 6 as defined in TS 22.104.

	R4-2301854
Initial simulation results for DL NR carrier phase positioning
	Nokia, Nokia Shanghai Bell
	Paper provides initial simulation results for DL NR carrier phase accuracy without RF/BB impairments

Observation 1: The carrier phase accuracy dependency on bandwidth is not so significant (except for PRS BW of 24 PRB).

Observation 2: The carrier phase accuracy is less than 5% of the carrier wavelength, demonstrating the great potential of this positioning technology in terms of improved positioning accuracy.

	R4-2302425
RF spec impact for RedCap UE positioning
	Ericsson
	Observation 1: Phase error caused by Tx gain change cannot be compensated.

Observation 2: There is a benefit for RedCap positioning performance if Tx chain gain is fixed during the hops.

Observation 3: RAN4 needs to wait RAN1 progress to define the RedCap frequency hopping.

Observation 4: Timing mask for RedCap FH could be another potential RF impact.



Open issues summary
Initial discussions to focus on identifying potential impact to RF requirements and relevant study scope details for the following sub-topics.
Sub-topic 2-1: PRS/SRS bandwidth aggregation
Issue 2-1a: RF scope for bandwidth aggregation
SI conclusions:
As part of the current study, PRS/SRS bandwidth aggregation for intra-band contiguous carriers is studied by RAN4. Based on the study, PRS/SRS bandwidth aggregation for intra-band contiguous carriers is concluded as feasible for single chain Tx/Rx architectures at both the UE and gNB.
The assumption for a single-chain Tx architecture is that PRS/SRS resources to be aggregated are transmitted from a single Tx antenna.
PRS/SRS bandwidth aggregation across PFLs for positioning measurements is concluded as feasible from RRM perspective.

Additional aspects captured in TR 38.859:
Summary of evaluations for PRS/SRS bandwidth aggregation
RRM impact of possible group delay error between PRS/SRS from different carriers in single RF chain (Tx/Rx) architecture will be considered in RRM requirements during the WI.   

Potential specification impact for PRS/SRS bandwidth aggregation
Specification of RRM requirements including at least PRS measurement period/reporting/accuracy (including margins), and the impacts of PRS measurement on data communication including CA/DC.


RAN4 agreements for feasibility study are summarized below [R4-2217739, R4-2220544]:
· Study based on PRS/SRS bandwidth aggregation
· Scenario
· Prioritize intra-band contiguous CA with simultaneous PRS/SRS transmission for the RF and RRM impacts study
· CA configurations with 2, 3 and 4 CCs should be investigated and the configuration with 2 CCs should be prioritized over 3 and 4 CCs
· TAE and group delay need be studied. In addition, phase noise needs be studied for FR2.
· RF impairment model and assessment
· RAN4 to evaluate the impact of group delay on the performance of PRS/SRS aggregation covering PRS/SRS resources with both same PRS bandwidth and different bandwidths
· TAE for single RF chain: No need to discuss TAE for single RF chain architecture
· TAE refers to the TAE requirements across carriers in BS specification

WID objective [RP-223549]
· Specify bandwidth aggregation for positioning measurements across up to three intra-band contiguous carriers [RAN1, RAN2, RAN4].
· Specify signalling and procedures to support aggregation of PRS/SRS (respectively) resources across PFLs/carriers (respectively) for positioning measurements under the assumption that the signals over aggregated resources are transmitted and received (respectively) using a single RF chain (same antenna) [RAN1, RAN2].
· NOTE: The support of bandwidth aggregation for positioning measurements applies only to timing related measurements (e.g., RSTD, RTOA, and UE/gNB Rx-Tx time difference).
· Specify RRM requirements with measurement gaps in connected mode, and in inactive mode, including PRS measurement period/reporting [RAN4].



Based on the above, additional RF input may be needed for RRM assessment. Proposals for further RF discussion include impairment modelling.

· Options
· Proposal 1: RAN4 to carry out the work on RF performance impacts and RF impairment modelling for BW aggregation during the core part of the work item. (Nokia, R4-2301852)
· Take into account the work related to RF impairments modelling for BW aggregation in the work plan.
· Proposal 2: RAN4 should investigate the maximum RF BW for PRS/SRS bandwidth aggregation both for equal and unequal carrier bandwidth. (Nokia, R4-2301853)
· Proposal 3: RAN4 should develop group delay model in FR1 and FR2, and phase noise error model in FR2 for the cases of equal and unequal carrier bandwidth. (Nokia, R4-2301853)
· Proposal 4: RAN4 should define assumptions for the evaluation framework for PRS/SRS bandwidth aggregation. (Nokia, R4-2301853)
· Recommended WF
· Confirm whether Proposal 1 is agreeable. If so, we can discuss how to capture it in the work plan. 
· Note that the tentative work plan in Sub-topic 1-1 includes the following:
· Discuss methodology and error modelling for PRS/SRS bandwidth aggregation requirements definition, including handling any incoming LS from RAN1 (Intel, R4-2300496)
· Considering the WID states aggregation for positioning measurements are across up to three intra-band contiguous carriers, Proposal 2 can be further discussed
· For Proposal 3,
· RAN4 previously agreed to evaluate group delay impact, and study phase noise for FR2
· Discuss which models, if any, need to be developed
· For Proposal 4, identify what assumptions need to be defined for the evaluation framework

Issue 2-1b: RF requirements impact
· Options
· Proposal 1: the existing TAE requirement for intra-band contiguous CA in TS38.104 is not applicable if BS is declared with CA based positioning functionality. (ZTE, R4-2301732)
· Proposal 2: to evaluate or derive the corresponding RF requirement for CA based positioning should be based on the performance comparison between intra-band contiguous CA with some potential residual timing difference and single carrier. (ZTE, R4-2301732)
· Proposal 3: the measurement or testing feasibility of the extremely tighten requirement for CA based positioning should be also taken into account. (ZTE, R4-2301732)
· Proposal 4: not to define the corresponding RF requirement from BS perspective for CA based positioning feature and leave it up to the vendor declaration. (ZTE, R4-2301732)
· Recommended WF
· Align on Issue 2-1a first, then discuss RF requirement aspects captured in the above proposals

Sub-topic 2-2: Carrier phase positioning
Issue 2-2: RF scope for carrier phase positioning
WF agreements [R4-2220544]:
· [bookmark: _Hlk126903742]Study based on NR carrier phase measurements
· RAN4 study on RF requirement
· [bookmark: _Hlk127297551]RAN4 shall wait for conclusion from RAN1 evaluation of impact of different error sources on carrier phase measurement before starting study on RF requirement for NR carrier phase measurement
· Carrier phase measurement discussions will be left for WI phase

Conclusions captured in TR 38.859:
Based on the study, it is concluded that it is feasible to use existing DL PRS and SRS signals to obtain the CP measurements for achieving a horizontal accuracy of up to a few centimeters at least at 50% under certain conditions, including the PRU(s) being located in LOS with TRP(s), and the locations of the PRU(s) and TRPs known with cm-level accuracy, in the agreed evaluation assumptions.

If NR CPP is introduced,
· Existing DL PRS and UL SRS for positioning purpose are recommended as the reference signals to enable positioning based on NR carrier phase measurements for both UE-based and UE-assisted positioning.
· New measurements are recommended to be introduced for supporting UE-based and UE-assisted NR carrier phase positioning.
· Multipath mitigation methods for the carrier phase positioning are recommended to be introduced during normative work.


· General scope options
· Proposal 1: As a starting point, RAN4 can discuss the available findings of RAN1’s study (including details on error sources, evaluation methodology and modelling assumptions). To determine if any requirements are needed, we may wait for further RAN1 progress and input. (Intel, R4-2300492)
· Proposal 2: RAN4 to carry out the work on RF performance impacts and RF impairment modelling for NR CPP during the core part of the work item. (Nokia, R4-2301852)
· Take into account the work related to RF impairments modelling for NR CPP in the work plan. 
· RAN4 to discuss how to capture RF impairment models for NR CPP in 3GPP TS or TR. A corresponding revision of the WID may be needed.
· Recommended WF
· For Proposal 1 and Proposal 2, discuss available RAN1 conclusions and determine what RF discussions, if any, are needed at this time
· Agreed discussion scope will be added to RAN4 work plan

· Detailed scope options (Nokia, R42301853)
· Proposal 1: RAN4 should specify a definitive list of error sources and assumptions to be used for evaluations. 
· Proposal 2: RAN4 should define phase noise model to be used for evaluation in FR2.
· Proposal 3: RAN4 should specify error models based on the list of error sources.
· Proposal 4: RAN4 should specify which multipath mitigation method to be used based on the guidance from RAN1.
· Proposal 5: RAN4 should specify if the initial residual CFO stays the same or changes between multiple phase measurements.
· Proposal 6: RAN4 should specify if the oscillator drift stays the same or changes between multiple phase measurements.
· Proposal 7: RAN4 should investigate and specify the value of M (time instances for carrier phase measurements).  RRM task
· Proposal 8: RAN4 should define assumptions for the evaluation framework for NR carrier phase positioning.
· Proposal 9: RAN4 should develop group delay model in FR1 and FR2, and phase noise error model in FR2.
· Recommended WF
· Proposal 7 is an RRM task and should be handled in RRM session
· For other proposals, discuss whether RF work is needed, or the assumption is to do them in RRM session
· Wait for outcome of general scope before agreeing on any detailed scope proposals

Sub-topic 2-3: RedCap UE positioning
Conclusions captured in TR 38.859
From RAN1's perspective, for positioning of RedCap UEs, support of PRS frequency hopping and SRS frequency hopping are recommended for normative work.
· During the normative work, the complexity of the corresponding capabilities for RedCap UEs should be addressed for the introduction of appropriate capabilities for RedCap UEs.


WID objective [RP-223549]
· Specify support of positioning for UEs with Reduced Capabilities (RedCap UEs)
· Specify support of Frequency Hopping (FH) beyond maximum RedCap UE bandwidth for reception of DL PRS and transmission of UL SRS for positioning [RAN1, RAN2].
· Specify RRM requirements for positioning including RRM measurements and procedures for RedCap UEs for both with and without frequency hopping [RAN4].



Issue 2-3a: RF impact
· Proposals
· Option 1: RAN4 should further study RF considerations involved in frequency hopping based on DL PRS reception or SRS for positioning transmissions for RedCap positioning. This discussion will involve communication and direction from RAN1. (Intel, R4-2300492)
· Option 2: RAN4 to investigate the RF impact due to frequency hopping. (Nokia, R4-2301853)
· Option 3: RAN4 needs to wait RAN1 progress to define the RedCap frequency hopping. (Ericsson, R4-2302425)
· Observation 1: Phase error caused by Tx gain change cannot be compensated.
· Observation 2: There is a benefit for RedCap positioning performance if Tx chain gain is fixed during the hops.
· Observation 3: Timing mask for RedCap FH could be another potential RF impact.
· Recommended WF
· All options align in the need to study the RF impact of frequency hopping. As RAN1 input is expected, RAN4 can wait for RAN1 communication for further details on this issue and how to proceed.

Issue 2-3b: Scope clarification on supported techniques
· Proposal
· Option 1: RAN4 to request RAN plenary to clarify the scope of positioning techniques to be applied to RedCap UEs, while pointing out that positioning techniques in Rel-16 and Rel-17 are considered by RAN4 to be in the primary focus. (Nokia, R4-2301853)
· Recommended WF
· Discuss views on applicable positioning techniques for RedCap UEs and determine if further clarification is needed from RAN plenary

Sub-topic 2-4: LPHAP use-case 6
TR 38.859 conclusions are summarized below:
It is assumed that the target horizontal positioning accuracy requirement on LPHAP of <1m can be achieved by Rel-16/17 positioning techniques with a positioning bandwidth of at least 100MHz. The main objective of the LPHAP evaluations from the perspective of lower layers is on UE power consumption.
Evaluations of existing Rel-17 positioning techniques for UEs in RRC_INACTIVE state show that the target battery life required by LPHAP use case 6 cannot be satisfied for most scenarios examined. Based on the evaluation, it is concluded that enhancements to meet the target battery life in Rel-18 are necessary.
The following enhancements for LPHAP are recommended for normative work:
-	For UL and DL+UL positioning for UEs in RRC_INACTIVE state, the enhancements on SRS for positioning in order to avoid frequent RRC connection for SRS (re)configuration is recommended for normative work.
-	Extending DRX cycle beyond 10.24s was studied and found beneficial towards meeting the battery life requirement for LPHAP and is recommended for normative work on Rel-18 positioning enhancements from physical layer's perspective.
-	From physical layer's perspective, DL PRS measurement for UEs in RRC_IDLE state is recommended for the normative work.

WID objective [RP-223549]
· Specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 including:
· Extending eDRX cycle beyond 10.24s in RRC_INACTIVE state towards meeting the battery life requirement for LPHAP [RAN2, RAN3, RAN4]
· Positioning-specific enhancement for eDRX cycle beyond 10.24s to be defined as part of Rel-18 WI on expanded and improved NR positioning.
· For UL and DL+UL positioning for UEs in RRC_INACTIVE state, specify SRS configuration enhancements based on SRS positioning validity area to avoid frequent RRC connection for SRS (re)configuration [RAN2, RAN1, RAN3].
· SRS for positioning configurations in multiple cells [RAN2, RAN1]. 
· Pre-configuration of one or multiple SRS for positioning configurations [RAN2, RAN3].
· [bookmark: _Hlk122087734]SRS for positioning activation/request procedure(s) [RAN2, RAN1].


Issue 2-4: RF impact
· Options
· Proposal 1: No RF impacts are expected for enabling LPHAP use-case 6 as defined in TS 22.104. (Nokia, R4-2301853)
· Recommended WF
· Based on study conclusions and WID objective, no RF impact has been identified
· Confirm whether Proposal 1 is agreeable
2

