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Introduction
The document contains discussion related to the positioning core requirements under the following 4 main topics:
· Topic # 1: Work plan
· Topic # 2: SL positioning 
· Topic # 3: LPHAP use case 6
· Topic # 4: RedCap positioning 
· Topic # 5: PRS/SRS bandwidth aggregation
· Topic # 6: Carrier phase positioning
· Topic # 7: Other issues
Topic #1: Work plan
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300496
	Intel Corporation, Ericsson, CATT
	Work plan for core requirements of the Rel-18 Expanded and Improved NR Positioning WI

	R4-2300590
	CATT
	Proposal 1: Discuss the work plan taking table 1 above as baseline. 



Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: Work plan
Sub-topic description:
· The work plan in R4-2300496 is submitted under AI 9.21.1,
Issue 1-1-1: Work plan in R4-2300496:
· Proposals
· R4-2300496 contains work plan across all WGs including RF and RRM core requirements.
· Recommended WF
· Discuss the RRM core requirement part and other issues related to the work plan e.g. time plan.
Topic #2: SL Positioning
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300477
	Intel
	Observation 1a:  The requirements for RTT and TDoA with the new SL-PRS measurements needed to be specified in Rel18.
Observation 1b:  Since the requirements AoA beyond Rel17 are absent, whether SL-AoA  shall be define in Rel18 can be FFS. 
Proposal 1: The requirements for RTT and TDoA for sidelink positioning can be defined firstly. The others (e.g.SL-AoA) can be FFS.
Observation 2: SL PRS in FR2 need not to be considered. 
Proposal 2:  Define the requirements for sidelink positioning measurement in FR1 only.  
Observation 3: The requirements for SL positioning in case of PC5-only can be decoupled from joint PC5-Uu scenario.
Proposal 3:  The requirement for SL positioning can be started from these under PC5-only scenario firstly.
Observation 4:  How UE can maintain the correct timing with the all types of reference synchronization source in sidelink(e.g. SyncRefUE) needs to be investigate to ensure the desired positioning accuracy.
Proposal 4: In sidelink positioning, the impacts from UE timing error requirements for SyncRefUE can be evaluated.
Observation 5: The report mapping for the power control of SL PRS can be FFS.

	R4-2300590
	CATT
	Proposal 2: The existing positioning measurement requirements can be the starting point for sidelink positioning, Redcap positioning and bandwidth aggregation. 

	R4-2301093
	LG Electronics
	· Proposal 1: For sidelink positioning, it would be better to wait for RAN1 progress.

	R4-2301347
	vivo
	Observation 1: Simulations are needed for the SL-PRS based measurements. 
Observation 2: Requirements for FR2 sidelink based beam management are not in the scope of the WI.
Proposal 1: The existing NR positioning RRM requirements framework could be considered as the baseline.
Proposal 2: RAN4 to define the UE RRM requirements for the SL-PRS based Rx-Tx time difference measurement, including measurement period, accuracy and reporting etc.
Proposal 3: RAN4 to study how to define the UE RRM requirements for the SL-PRS based AoA/ZoA measurement, e.g., whether to define measurement period, accuracy and reporting requirements.
Proposal 4: RAN4 to define the UE RRM requirements for the SL-PRS based RSTD and the SL-PRS based RTOA, including measurement period, accuracy and reporting etc.
Proposal 5: RAN4 to define the UE RRM requirements for the SL-PRS based RSRP and the SL-PRS based RSRPP, including measurement period, accuracy and reporting etc.
Proposal 6: Define SL positioning RRM core requirements in dedicated subsection ‘9.X’ under section 9 and define SL positioning RRM performance requirements in dedicated subsection ‘10.X’ under section 10 in TS38.133.
Proposal 7: Discuss the terminology to be used in RAN4 specification for SL-PRS based positioning.

	R4-2301855
	Nokia, Nokia Shanghai Bell
	Proposal 18: As RAN4 impact can only be identified once the sidelink positioning design in RAN1/RAN2 is more mature, RAN4 should await further RAN1/2 progress.

	R4-2301871
	Ericsson
	 Proposal 12: RAN4 will define SL positioning requirements to support all coverage scenarios (in-coverage, out-of-coverage, partial coverage).
Proposal 13: RAN4 to discuss requirements for initiation/cease of SL transmissions for positioning.
Proposal 14: RAN4 to discuss the impact of a synchronization source change on an SL positioning measurement (e.g., on measurement performance, measurement procedure, UE behaviour, etc.).
Proposal 15: RAN4 to discuss the impact of a coverage status change on SL positioning measurements (e.g., on measurement performance, measurement procedure, UE behaviour, etc.) change.
Proposal 16: RAN4 to wait for the RAN1 SL positioning RS design and discuss the guard time period issue upon the need.
Proposal 17: No FR2 requirements for SL positioning will be specified in Rel-18.

	R4-2301981
	Huawei, HiSilicon
	Proposal 1: RAN4 to define measurement period and accuracy for SL PRS measurement based on RAN1/2 inputs on e.g. SL PRS design, measurement definition, procedure for SL PRS Tx/Rx.
Proposal 2: RAN4 to study the possible impacts of SL PRS measurement on existing RRM requirements for both Uu and SL. 
Proposal 3: RAN4 to discuss the side conditions e.g. Es/Iot and propagation, for SL PRS measurement.

	R4-2302335
	Qualcomm 
	Proposal 1: Wait for further progress on sidelink positioning in RAN1 before starting to work on the associated core requirements in RAN4.
Observation 1: RAN4 will need to discuss how to select applicable SINR side-conditions for SL PRS-based measurement accuracy requirements.



Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: Scenarios for SL positioning core requirements
Sub-topic description: Scenarios include FR type, coverage scenario/type, SL positioning measurements for defining core requirements.
Open issues and candidate options before f2f meeting: None
Issue 2-1-1: Applicable frequency range (FR)
· Proposals
· Proposal 1: Intel, E///
· Define the requirements for sidelink positioning measurement in FR1 only.  
· Recommended WF
· In Rel-18, RAN4 will discuss and define requirements for sidelink positioning in FR1 only.
Issue 2-1-2: Applicable coverage scenarios
· Proposals
· Proposal 1: E///
· RAN4 will define Sl positioning requirements to support all coverage scenarios (in-coverage, out-of-coverage, partial coverage). 
· Proposal 2: Intel
· The requirement for SL positioning can be started from these under PC5-only scenario firstly.
· Recommended WF
· Further discuss the proposal
Issue 2-1-3: Applicable SL positioning measurements for defining core requirements
· Proposals
· Proposal 1: Intel
· The requirements for RTT and TDoA for sidelink positioning can be defined firstly. The others (e.g.SL-AoA) can be FFS.
· Proposal 2: vivo
· RAN4 to define the UE RRM requirements for the SL-PRS based Rx-Tx time difference measurement, including measurement period, accuracy and reporting etc.
· RAN4 to study how to define the UE RRM requirements for the SL-PRS based AoA/ZoA measurement, e.g., whether to define measurement period, accuracy and reporting requirements.
· RAN4 to define the UE RRM requirements for the SL-PRS based RSTD and the SL-PRS based RTOA, including measurement period, accuracy and reporting etc.
· RAN4 to define the UE RRM requirements for the SL-PRS based RSRP and the SL-PRS based RSRPP, including measurement period, accuracy and reporting etc.
· Recommended WF
· Further discuss the proposal
Sub-topic 2-2: SL positioning measurement requirements
Sub-topic description: Aspects related to the SL positioning measurement requirements.
Open issues and candidate options before f2f meeting: None
Issue 2-1-1: When to start RAN4 requirement work?
· Proposals
· Proposal 1: vivo, CATT
· The existing NR positioning RRM requirements framework could be considered as the baseline.
· Proposal 2: Nokia, LG, QC, E///, HW
· Wait for RAN1/RAN2 input/progress, at least for RAN4 discussions on some specific issues:
· Proposal 2A: Nokia
· As RAN4 impact can only be identified once the sidelink positioning design in RAN1/RAN2 is more mature, RAN4 should await further RAN1/2 progress.
· Proposal 2B: LG
· For sidelink positioning, it would be better to wait for RAN1 progress.
· Proposal 2C: QC
· Wait for further progress on sidelink positioning in RAN1 before starting to work on the associated core requirements in RAN4.
· Proposal 2D: E///
· RAN4 to wait for the RAN1 SL positioning RS design and discuss the guard time period issue upon the need.
· Proposal 2E: HW
· RAN4 to define measurement period and accuracy for SL PRS measurement based on RAN1/2 inputs on e.g. SL PRS design, measurement definition, procedure for SL PRS Tx/Rx.
· Recommended WF
· Further discuss the proposal
Issue 2-1-2: Side conditions
· Proposals
· Proposal 1: HW
· RAN4 to discuss the side conditions e.g. Es/Iot and propagation, for SL PRS measurement.
· Recommended WF
· Further discuss the proposal
Issue 2-1-3: Impact of SyncRefUE timing
· Proposals
· Proposal 1: Intel
· In sidelink positioning, the impacts from UE timing error requirements for SyncRefUE can be evaluated.
· Proposal 2: E///
· RAN4 to discuss the impact of a synchronization source change on an SL positioning measurement (e.g., on measurement performance, measurement procedure, UE behavior, etc.).
· Recommended WF
· Further discuss the proposal
Issue 2-1-4: Impact of coverage change
· Proposals
· Proposal 1: E///
· RAN4 to discuss the impact of a coverage status change on SL positioning measurements (e.g., on measurement performance, measurement procedure, UE behavior, etc.) change.
· Recommended WF
· Further discuss the proposal

Issue 2-1-5: Initiation/cease of SL transmissions for positioning
· Proposals
· Proposal 1: E///
· RAN4 to discuss requirements for initiation/cease of SL transmissions for positioning.
· Recommended WF
· Further discuss the proposal

Sub-topic 2-3: Impact of SL positioning on RRM requirements
Sub-topic description: Aspects related to the impact of the SL positioning measurement on the existing RRM requirements.
Open issues and candidate options before f2f meeting: None
Issue 2-3-1: Impact on existing RRM requirements:
· Proposals
· Proposal 1: HW
· RAN4 to study the possible impacts of SL PRS measurement on existing RRM requirements for both Uu and SL.
· Recommended WF
· Further discuss the proposal
Sub-topic 2-4: Specification related
Sub-topic description: Aspects related to the SL positioning measurement requirements.
Open issues and candidate options before f2f meeting: None
Issue 2-4-1: Specification structure:
· Proposals
· Proposal 1: vivo
· Define SL positioning RRM core requirements in dedicated subsection ‘9.X’ under section 9 and define SL positioning RRM performance requirements in dedicated subsection ‘10.X’ under section 10 in TS38.133.
· Recommended WF
· Further discuss the proposal
Issue 2-4-2: Terminology:
· Proposals
· Proposal 1: vivo
· Discuss the terminology to be used in RAN4 specification for SL-PRS based positioning.
· Recommended WF
· Further discuss the proposal
Topic #3: LPHAP use case 6
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300477
	Intel
	Proposal 5:  The existing requirements for positioning in RRC_INACTIVE in Rel17 can be taken as the baseline to define the necessary requirements for the positioning in LPHAP use case 6. 
Observation 6:  If much longer eDRX introduced whether the latency reduction mechanism shall be optimized could be studied in RAN4, e.g. 
· ONLY Reduced number of samples needed for measurement in a higher SINR side condition
Proposal 6: Whether the requirements applied to the high mobility UE can be FFS upon RAN1/2’s further agreements. 

	R4-2300590
	CATT
	Proposal 3: RAN4 need to wait for some progress from RAN1/2 before the work on detailed requirements starts. 

	R4-2301388
	ZTE
	Proposal 2: The legacy measurement period can be used as baseline and define a scaling factor  related to eDRX in the period requirement calculation.

	R4-2301855
	Nokia, Nokia Shanghai Bell
	Proposal 17: RAN4 to investigate and specify the RRM impact to measurement period and measurement reporting requirements when UE measures in RRC_IDLE or RRC_INACTIVE state, and the RRM impact due to extended eDRX and change of positioning validity area in RRC_INACTIVE state for LPHAP use-case 6.

	R4-2301871
	Ericsson
	Observation 1: eDRX based requirements are only defined for RedCap UEs.
Observation 2: Positioning measurements (DL-RSTD, DL PRS-RSRPP, DL PRS-RSRP, and UE Rx – Tx time difference) are applicable for RRC_CONNECTED and RRC_INACTIVE modes only.
Proposal 1: RAN4 to define positioning core requirements based on eDRX.
Proposal 2: Define core requirements for RRC_IDLE mode after the applicability of positioning measurements (DL-RSTD, DL PRS-RSRPP, DL PRS-RSRP, and UE Rx – Tx time difference) is extended to RRC_IDLE mode. 

	R4-2301981
	Huawei, HiSilicon
	Proposal 4: RAN4 to discuss RRM requirements for >10.24s eDRX in INACTIVE considering positioning specific needs for sync and mobility. 
Proposal 5: RAN4 to discuss PRS measurement requirements for >10.24s eDRX in INACTIVE.
Proposal 6: RAN4 to define PRS measurement requirements in IDLE, and requirements for INACTIVE can be used as the starting point. 

	R4-2302335
	Qualcomm 
	Proposal 2: Wait for LS from RAN1 before starting RAN4 work on positioning enhancements for eDRX longer than 10.24 s.
Proposal 3: RAN4 will specify requirements for DL PRS measurements performed while the UE is RRC_IDLE, leveraging as much as possible the existing requirements for RRC_INACTIVE.



Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1: eDRX cycle in RRC_INACTIVE
Sub-topic description: In RRC inactive state eDRX cycle beyond 10.24s is being introduced in Rel-18 under RedCap enhancement WI and is also applicable to PRS measurements in RRC inactive state.
Open issues and candidate options before f2f meeting: None
Issue 3-1-1: When to start work on PRS measurement requirements for eDRX in RRC_INACTIVE?
· Proposals
· Proposal 1: QC, CATT
· Proposal 1A: QC
· Wait for LS from RAN1 before starting RAN4 work on positioning enhancements for eDRX longer than 10.24 s.
· Proposal 1B: CATT
· RAN4 need to wait for some progress from RAN1/2 before the work on detailed requirements starts.
· Recommended WF
· Further discuss the proposal
Issue 3-1-2: PRS measurement requirements for eDRX in RRC_INACTIVE
· Proposals
· Proposal 1: Intel
· The existing requirements for positioning in RRC_INACTIVE in Rel17 can be taken as the baseline to define the necessary requirements for the positioning in LPHAP use case 6.
· Proposal 2: HW
· RAN4 to discuss PRS measurement requirements for >10.24s eDRX in INACTIVE.
· Proposal 3: E///
· RAN4 to define positioning core requirements based on eDRX.
· Proposal 4: ZTE
· The legacy measurement period can be used as baseline and define a scaling factor related to eDRX in the period requirement calculation.
· Proposal 5: Nokia
· RAN4 to investigate and specify the RRM impact to measurement period and measurement reporting requirements when UE measures in RRC_IDLE or RRC_INACTIVE state, and the RRM impact due to extended eDRX and change of positioning validity area in RRC_INACTIVE state for LPHAP use-case 6.
· Recommended WF
· Further discuss the proposal
Issue 3-1-3: PRS measurement requirements for high mobility UE
· Proposals
· Proposal 1: Intel
· Whether the requirements applied to the high mobility UE can be FFS upon RAN1/2’s further agreements.
· Recommended WF
· Further discuss the proposal

Issue 3-1-4: RRM measurement requirements for high mobility UE
· Proposals
· Proposal 1: HW
· RAN4 to discuss RRM requirements for >10.24s eDRX in INACTIVE considering positioning specific needs for sync and mobility, e.g. when eDRX cycle is much larger than the periodicity with which UE is configured to receive PRS or transmit SRS.
· Recommended WF
· Further discuss the proposal

Sub-topic 3-2: DRX cycle in RRC_IDLE
Sub-topic description: PRS measurements in RRC idle state are being introduced in Rel-18.
Open issues and candidate options before f2f meeting: None
Issue 3-2-1: PRS measurement requirements for in RRC_IDLE
· Proposals
· Proposal 1: QC, HW, E///
· Proposal 1A: QC
· RAN4 will specify requirements for DL PRS measurements performed while the UE is RRC_IDLE, leveraging as much as possible the existing requirements for RRC_INACTIVE.
· Proposal 1B: HW
· RAN4 to define PRS measurement requirements in IDLE, and requirements for INACTIVE can be used as the starting point.
· Proposal 1C: E///
· Define core requirements for RRC_IDLE mode after the applicability of positioning measurements (DL-RSTD, DL PRS-RSRPP, DL PRS-RSRP, and UE Rx – Tx time difference) is extended to RRC_IDLE mode.
· Recommended WF
· Further discuss the proposal
Topic #4: RedCap Positioning
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300477
	Intel
	Observation 7: When the bandwidth of PRS is wider than the channel bandwidth UE, UE may need to retune to other frequency hopping in limited time. 
Observation 8: Both the requirements on measurements within and outside measurement gap are needed for RedCap UE positioning. 
Proposal 7: RAN4 can start to specify measurement delay and accuracy requirements for RedCap UE’s positioning measurements in RAN4 after RAN1’s design stable.
Proposal 8: The measurement accuracy requirements for Redcap UE with both 1Rx and 2Rx needs to be considered. 

	R4-2300590
	CATT
	Proposal 2: The existing positioning measurement requirements can be the starting point for sidelink positioning, Redcap positioning and bandwidth aggregation. 

	R4-2301855
	Nokia, Nokia Shanghai Bell
	Proposal 10: RAN4 to agree on the following revision to WID [1] to consider support for RedCap positioning in both RRC states:
•	Specify support of positioning for UEs with Reduced Capabilities (RedCap UEs) in RRC_INACTIVE and RRC_CONNECTED states
Proposal 11: RAN4 to request RAN plenary to clarify the scope of positioning techniques to be applied to RedCap UE’s, while pointing out that positioning techniques in Rel-16 and Rel-17 are considered by RAN4 to be in the primary focus.
Proposal 12: RAN4 to investigate and specify the RRM impact due to frequency hopping for both RRC_INACTIVE and RRC_CONNECTED states.
Proposal 13: RAN4 to investigate if Rel-16/Rel-17 requirements for positioning measurements can be taken as baseline for 2 Rx RedCap UE and to investigate which specific measurement period and measurement accuracy requirements for NR positioning need to be specified for 1 Rx RedCap UE.
Proposal 14: The impact on measurement requirements for RedCap UE’s supporting NR positioning due to mobility procedures should be investigated by RAN4 similar as done for Rel-16/Rel-17 positioning techniques.
Proposal 15: RAN4 to investigate and specify the RRM impact on measurement period and measurement reporting requirements for RedCap UEs.

	R4-2301871
	Ericsson
	Proposal 3: Reuse Rel. 17 core requirements to define core requirements for RedCap UE positioning in RRC_CONNECTED state and RRC_INACTIVE state for 2Rx RedCap UE for FDD/TDD without frequency hopping.
Proposal 4: RAN4 to define core requirements for RedCap UE positioning in RRC_CONNECTED state and RRC_INACTIVE state for 1Rx RedCap FDD/TDD UEs without frequency hopping.
Proposal 5: RAN4 to define core requirement for 1Rx and 2Rx RedCap UEs in RRC_IDLE mode for positioning measurements without frequency hopping.
Proposal 6: RAN4 to define core requirements for 1Rx and 2Rx RedCap UE positioning with frequency hopping after framework/procedure for frequency hopping for positioning is concluded by RAN1/RAN2.
Proposal 7: RAN4 to define core requirement for HD-FDD RedCap UEs.

	R4-2301981
	Huawei, HiSilicon
	 Proposal 7: Rel-17 PRS measurement period, measurement accuracy and side conditions are re-used for 2Rx RedCap UE. 
Proposal 8: RAN4 to evaluate the PRS measurement accuracy and side condition for 1Rx RedCap UE, assuming the Rel-17 measurement period are re-used. 
Proposal 9: RAN4 to define PRS measurement period and measurement accuracy for RedCap UE (both with 1Rx and 2Rx) with frequency hopping based on RAN1 inputs. 

	R4-2302335
	Qualcomm 
	Proposal 4: Rel-16/17 measurement period and accuracy requirements apply to NR positioning measurements performed by 2Rx RedCap UEs without frequency hopping, subject to UE support of the corresponding UE capabilities.
Proposal 5: RAN4 to discuss whether to add new FR1 TDD test configurations with channel and PRS BW ≤ 20 MHz for RedCap UEs.
Proposal 6: RAN4 to discuss whether to add new FR2 test configurations with PRS BW ≤ 100 MHz for RedCap UEs.
Proposal 7: RAN4 needs to specify measurement accuracy requirements without frequency hopping in FR1 for RSTD, PRS-RSRP, PRS-RSPP and UE Rx-Tx for 1Rx RedCap UEs.
Proposal 8: Wait for further progress in RAN1 before starting to work on RedCap UE requirements for positioning measurements with frequency hopping.
Observation 2: Impact to measurement period requirements is expected for measurements with frequency hopping to account for receiver retuning time between hops. 
Observation 3: New link-level simulations may be needed to derive accuracy requirements for positioning measurements with frequency hopping.



Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 4-1: PRS measurements for RedCap
Sub-topic description: PRS measurements for different types of RedCap capabilities and scenarios including TDD/FDD/HD-FDD and frequency hopping.
Open issues and candidate options before f2f meeting: None
Issue 4-1-1: PRS measurement requirements for 2Rx without frequency hopping
· Proposals
· Proposal 1: Intel
· RAN4 can start to specify measurement delay and accuracy requirements for RedCap UE’s positioning measurements in RAN4 after RAN1’s design stable.
· The measurement accuracy requirements for Redcap UE with both 1Rx and 2Rx needs to be considered
· Proposal 2: Nokia
· RAN4 to investigate if Rel-16/Rel-17 requirements for positioning measurements can be taken as baseline for 2 Rx RedCap UE and to investigate which specific measurement period and measurement accuracy requirements for NR positioning need to be specified for 1 Rx RedCap UE.
· The impact on measurement requirements for RedCap UE’s supporting NR positioning due to mobility procedures should be investigated by RAN4 similar as done for Rel-16/Rel-17 positioning techniques.
· RAN4 to investigate and specify the RRM impact on measurement period and measurement reporting requirements for RedCap UEs.
· Proposal 3: E///, HW, QC, CATT
· Reuse Rel. 17 core requirements to define core requirements for RedCap UE positioning in RRC_CONNECTED state and RRC_INACTIVE state for 2Rx RedCap UE for FDD/TDD without frequency hopping.
· Recommended WF
· Further discuss the proposal
Issue 4-1-2: PRS measurement requirements for 1Rx without frequency hopping
· Proposals
· Proposal 1: Intel
· RAN4 can start to specify measurement delay and accuracy requirements for RedCap UE’s positioning measurements in RAN4 after RAN1’s design stable.
· The measurement accuracy requirements for Redcap UE with both 1Rx and 2Rx needs to be considered.
· Proposal 2: Nokia
· RAN4 to investigate if Rel-16/Rel-17 requirements for positioning measurements can be taken as baseline for 2 Rx RedCap UE and to investigate which specific measurement period and measurement accuracy requirements for NR positioning need to be specified for 1 Rx RedCap UE.
· The impact on measurement requirements for RedCap UE’s supporting NR positioning due to mobility procedures should be investigated by RAN4 similar as done for Rel-16/Rel-17 positioning techniques.
· RAN4 to investigate and specify the RRM impact on measurement period and measurement reporting requirements for RedCap UEs.
· Proposal 3: E///, HW, QC
· Proposal 3A: HW
· RAN4 to evaluate the PRS measurement accuracy and side condition for 1Rx RedCap UE, assuming the Rel-17 measurement period are re-used.
· Proposal 3B: E///, QC
· RAN4 needs to specify measurement accuracy requirements without frequency hopping in FR1 for RSTD, PRS-RSRP, PRS-RSPP and UE Rx-Tx for 1Rx RedCap UEs.
· Recommended WF
· Further discuss the proposal

Issue 4-1-3: PRS measurement requirements for 1Rx/2Rx with frequency hopping
· Proposals
· Proposal 1: Intel, HW, E///, QC
· RAN4 can start to specify measurement delay and accuracy requirements for RedCap UE’s positioning measurements in RAN4 after RAN1’s design stable.
· RAN4 to define core requirements for 1Rx and 2Rx RedCap UE positioning with frequency hopping after framework/procedure for frequency hopping for positioning is concluded by RAN1/RAN2.
· Proposal 2: Nokia
· RAN4 to investigate and specify the RRM impact due to frequency hopping for both RRC_INACTIVE and RRC_CONNECTED states.
· Recommended WF
· Further discuss the proposal
Issue 4-1-4: PRS measurement requirements for HD-FDD
· Proposals
· Proposal 1: E///
· RAN4 to define core requirement for HD-FDD RedCap UEs.
· Recommended WF
· Further discuss the proposal
Issue 4-1-5: RedCap specific new configurations
· Proposals
· Proposal 1: QC
· RAN4 to discuss whether to add new FR1 TDD test configurations with channel and PRS BW ≤ 20 MHz for RedCap UEs.
· RAN4 to discuss whether to add new FR2 test configurations with PRS BW ≤ 100 MHz for RedCap UEs.
· Recommended WF
· Further discuss the proposal
Sub-topic 4-2: Scope of WID
Sub-topic description: 
Open issues and candidate options before f2f meeting: None
Issue 4-2-1: Proposed WID revision and clarification
· Proposals
· Proposal 1: Nokia
· RAN4 to agree on the following revision to WID [1] to consider support for RedCap positioning in both RRC states:
· Specify support of positioning for UEs with Reduced Capabilities (RedCap UEs) in RRC_INACTIVE and RRC_CONNECTED states
· RAN4 to request RAN plenary to clarify the scope of positioning techniques to be applied to RedCap UE’s, while pointing out that positioning techniques in Rel-16 and Rel-17 are considered by RAN4 to be in the primary focus.
· Recommended WF
· Further discuss the proposal
Topic #5: PRS/SRS Bandwidth Aggregation
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300477
	Intel
	Observation 9: If PRS is transmitted in the bandwidth which is supported by UE CA capability, SCell (de)activation can also impact PRS measurement (e.g. within or outside measurement gap).
Observation 10: RAN1 can clarify UE capability to support the PRS bandwidth aggregation. For an example, whether the same capability to support intra-band CA can be reused. 
Proposal 9: The requirements positioning measurements with the bandwidth aggregation can be started when RAN1 design are stable enough.

	R4-2300590
	CATT
	Proposal 2: The existing positioning measurement requirements can be the starting point for sidelink positioning, Redcap positioning and bandwidth aggregation. 

	R4-2300895
	Xiaomi
	Observation 1: The sampling rate is the same for different FFT/IFFT implementation, i.e. one FFT/IFFT per CC or one common FFT/IFFT over CCs.
Proposal 1: No impact on UE implementation flexibility in terms of FFT/IFFT on MC positioning requirements.
Proposal 2: For intra-band contiguous PRS/SRS aggregation, no RRM impact of timing and frequency offset are expected for single Tx/Rx architecture. 
Proposal 3: MC positioning measurement can be done on activated CCs or deactivated CCs or non-serving CCs. 
Proposal 4: When the CA communication and MC positioning measurement are operating in parallel，the ongoing CA operation should not be impacted. 
Proposal 5: RAN4 to introduce the UE capability on whether UE can handle simultaneously the CA operations and MC positioning measurement. 
Proposal 6: RAN4 to discuss the RRM impact for MC positioning measurement if the UE does not support the UE capability in proposal 5.
Proposal 7: RAN4 to discuss how to define accuracy requirement for MC positioning measurement.

	R4-2301093
	LG Electronics
	· Proposal 2: RAN4 needs to further discuss the impact on the CA/DC for communication when MC positioning measurement is configured concurrently if the measurement without gap is considered.

	R4-2301388
	ZTE
	Proposal 1: The measurement period requirement of a referent PFL (r) can be used as the reference of other PFLs’ measurement period requirement in the same group. 

Where  is the total number of positioning frequency layers,  
 is the number of positioning frequency layers which used for bandwidth/carrier aggregation.  
is the total number of PFLs minus the number of PFLs which used for bandwidth/carrier aggregation.
A scaling factor S can be introduced since the complexity of UE simultaneously measuring DL-PRS in multiple aggregated PFLs is larger than the complexity of UE measuring DL-PRS in one PFL. 
· Alternatively, the scaling factor  is larger than 1 and associated with the number of positioning frequency layers which used for bandwidth/carrier aggregation.



.

	R4-2301855
	Nokia, Nokia Shanghai Bell
	Proposal 16: RAN4 to investigate and specify the RRM impact for PRS/SRS bandwidth aggregation with regard to
•	concurrent CA/DC communication when sharing CCs for CA/DC data transfer and positioning,
•	maximum targeted aggregated BW for PRS / SRS,
•	Tx timing requirements for SRS BW aggregation, 
•	measurement period requirements for MG-assisted mode in RRC_CONNECTED and gapless mode in RRC_INACTIVE,
•	measurement reporting requirements including measurement delay, and
•	measurement accuracy requirements for two and three contiguous carriers for a given BW of the carrier with equal or unequal BW of the carriers.

	R4-2301871
	Ericsson
	Proposal 8: RAN4 to define core requirements when UE is configured only to perform MC positioning measurements without performing MC operation for communication in RRC INACTIVE state and RRC CONNECTED state.
Proposal 9: RAN4 to define core requirements when UE is configured to simultaneously perform MC operation for communication and MC positioning measurement in RRC CONNECTED state.

	R4-2301981
	Huawei, HiSilicon
	 Proposal 10: RAN4 to define PRS measurement period and measurement accuracy with resource aggregation across up to 3 PFLs.
· Current measurement period can be used as starting point, while the number of PFLs needs to be updated to account for aggregated PFLs and new processing capability may be needed
· New measurement accuracy should be defined for the larger aggregated BW.
Proposal 11: RAN4 to update the report mapping for RSTD and Rx-Tx including 
· Applicable granularity 
· New mapping table for reporting granularity below 1Tc

	R4-2302335
	Qualcomm 
	Proposal 9: Wait for further progress in RAN1/RAN2 before starting to work on requirements for measurements with PRS/SRS bandwidth aggregation.
Proposal 10: RAN4 to define requirements for measurements with PRS/SRS bandwidth aggregation for RSTD, UE Rx-Tx and gNB Rx-Tx. No requirements for other measurements, including RTOA (there are no requirements in Rel-16/17) will be specified.
Proposal 11: Accuracy requirements for measurements with PRS/SRS bandwidth aggregation will account for impact of Tx and Rx group delay calibration errors.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 5-1: Scenarios for PRS/SRS bandwidth aggregation
Sub-topic description: The basic scenarios/configurations including applicable PRS measurement types
Open issues and candidate options before f2f meeting: None
Issue 5-1-1: Applicable PRS measurements
· Proposals
· Proposal 1: QC
· RAN4 to define requirements for measurements with PRS/SRS bandwidth aggregation for RSTD, UE Rx-Tx and gNB Rx-Tx. No requirements for other measurements, including RTOA (there are no requirements in Rel-16/17) will be specified.
· Recommended WF
· Further discuss the proposal
Issue 5-1-2: Applicable number of PFLs
· Proposals
· Proposal 1: HW
· RAN4 to define PRS measurement period and measurement accuracy with resource aggregation across up to 3 PFLs.
· Recommended WF
· Further discuss the proposal
Issue 5-1-3: Applicable CC types
· Proposals
· Proposal 1: Xiaomi
· MC positioning measurement can be done on activated CCs or deactivated CCs or non-serving CCs.
· Recommended WF
· Further discuss the proposal
Issue 5-1-4: Applicable Tx/Rx architecture
· Proposals
· Proposal 1: Xiaomi
· For intra-band contiguous PRS/SRS aggregation, no RRM impact of timing and frequency offset are expected for single Tx/Rx architecture.
Issue 5-1-5: Impact of FFT/IFFT implementation
· Proposals
· Proposal 1: Xiaomi
· No impact on UE implementation flexibility in terms of FFT/IFFT on MC positioning requirements.
· 
Sub-topic 5-2: PRS/SRS bandwidth aggregation requirements
Sub-topic description: 
Open issues and candidate options before f2f meeting: None
Issue 5-2-1: When to start work on PRS measurement requirement for PRS/SRS bandwidth aggregation?
· Proposals
· Proposal 1: QC, Intel
· Wait for further progress in RAN1/RAN2 before starting to work on requirements for measurements with PRS/SRS bandwidth aggregation.
· Proposal 2: CATT
· The existing positioning measurement requirements can be the starting point for sidelink positioning, Redcap positioning and bandwidth aggregation.

· Recommended WF
· Further discuss the proposal
Issue 5-2-2: PRS measurement requirement
· Proposals
· Proposal 1: ZTE
· The measurement period requirement of a referent PFL (r) can be used as the reference of other PFLs’ measurement period requirement in the same group (see detail in R4-2301388)
· Proposal 2: Xiaomi
· RAN4 to discuss how to define accuracy requirement for MC positioning measurement.
· Proposal 3: Nokia
· RAN4 to investigate and specify the RRM impact for PRS/SRS bandwidth aggregation with regard to
· concurrent CA/DC communication when sharing CCs for CA/DC data transfer and positioning,
· maximum targeted aggregated BW for PRS / SRS,
· Tx timing requirements for SRS BW aggregation, 
· measurement period requirements for MG-assisted mode in RRC_CONNECTED and gapless mode in RRC_INACTIVE,
· measurement reporting requirements including measurement delay, and
· measurement accuracy requirements for two and three contiguous carriers for a given BW of the carrier with equal or unequal BW of the carriers.
· Proposal 4: HW
· RAN4 to define PRS measurement period and measurement accuracy with resource aggregation across up to 3 PFLs.
· Current measurement period can be used as starting point, while the number of PFLs needs to be updated to account for aggregated PFLs and new processing capability may be needed
· New measurement accuracy should be defined for the larger aggregated BW.
· Proposal 5: QC
· Accuracy requirements for measurements with PRS/SRS bandwidth aggregation will account for impact of Tx and Rx group delay calibration errors.
· Recommended WF
· Further discuss the proposal
Issue 5-2-3: PRS measurement report mapping
· Proposals
· Proposal 1: HW
· RAN4 to update the report mapping for RSTD and Rx-Tx including 
· Applicable granularity 
· New mapping table for reporting granularity below 1Tc
Sub-topic 5-3: Relation between PRS/SRS bandwidth aggregation and CA/DC
Sub-topic description: 
Open issues and candidate options before f2f meeting: None
Issue 5-3-1: Impact on CA/DC 
· Proposals
· Proposal 1: Xiaomi
· When the CA communication and MC positioning measurement are operating in parallel，the ongoing CA operation should not be impacted.
· Proposal 2: LG
· RAN4 needs to further discuss the impact on the CA/DC for communication when MC positioning measurement is configured concurrently if the measurement without gap is considered.
· Recommended WF
· Further discuss the proposal
Issue 5-3-2: Applicable RRC states without CA/DC 
· Proposals
· Proposal 1: E///
· RAN4 to define core requirements when UE is configured only to perform MC positioning measurements without performing MC operation for communication in RRC INACTIVE state and RRC CONNECTED state.
· Recommended WF
· Further discuss the proposal
Issue 5-3-3: Applicable RRC states with CA/DC 
· Proposals
· Proposal 1: E///
· RAN4 to define core requirements when UE is configured to simultaneously perform MC operation for communication and MC positioning measurement in RRC CONNECTED state.
· Recommended WF
· Further discuss the proposal
Issue 5-3-4: UE capability on simultaneous MC positioning measurements and CA/DC operation
· Proposals
· Proposal 1: Xiaomi
· RAN4 to introduce the UE capability on whether UE can handle simultaneously the CA operations and MC positioning measurement. 
· RAN4 to discuss the RRM impact for MC positioning measurement if the UE does not support capability to handle simultaneous CA operation and MC positioning measurement.
· Proposal 2: Intel
· Clarify whether the same capability to support intra-band CA can be reused for bandwidth aggregation positioning measurement
· Recommended WF
· Further discuss the proposal

Topic #6: Carrier Phase Positioning
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300477
	Intel
	Proposal 10:  The requirements on UE of the carrier phase measurements for all positioning methods (UE-based, UE-assisted and NG-RAN node assisted) shall be defined.
Proposal 11:  The requirements on gNB of the carrier phase measurements for UE-assisted and NG-RAN node assisted positioning shall be defined.
Observation 11: It is still ambiguous whether the measurement within gap shall be considered when RAN4 define RRM requirements for NR DL/UL phase positioning measurements with the current WID.
Proposal 12: In order to reduce the working efforts for Rel18 WI, we prefer to limit these measurement for a single carrier/PFL.

	R4-2300590
	CATT
	Proposal 3: RAN4 need to wait for some progress from RAN1/2 before the work on detailed requirements starts. 

	R4-2301093
	LG Electronics
	· Proposal 3: For carrier phase positioning, RAN4 should consider the method to represent the higher resolution of time based measurement metric.

	R4-2301855
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to investigate and specify RRM impacts from NR CPP for RRC_INACTIVE and RRC_CONNECTED states for single carrier / PFL.
Proposal 2: RAN4 to align the targeted PRS/SRS BW range for NR CPP to positioning techniques specified in Rel-16/Rel-17 in regard to RRM core and performance requirements.
Proposal 3: The impact on measurement requirements for NR CPP due to mobility procedures should be investigated and specified by RAN4 similar as done for Rel-16/Rel-17 positioning techniques.
Proposal 4: RAN4 to specify support for gapless and MG-assisted measurement modes for NR CPP in RRC_CONNECTED state as supported in Rel-16 and Rel-17.
Proposal 5: RAN4 to support the following revision to WID [1] to consider MG-assisted measurements: 
o	Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements with and without measurement gaps in connected mode and in inactive mode (including PRS measurement period/reporting) and procedures [RAN4].
Proposal 6: RAN4 to investigate and specify measurement reporting and measurement delay requirements based on measurement types specified in TS 38.215.
Proposal 7: RAN4 to consider the PRS/SRS BW configurations used for accuracy requirements in Rel-16 and Rel-17 as baseline for NR CPP accuracy requirements.
Proposal 8: RAN4 to investigate and agree which fading channel profiles to be used for specifying NR CPP measurement accuracy aside AWGN channel.
Proposal 9: RAN4 to investigate and specify the measurement period, reporting, and accuracy requirements for PRS and SRS for positioning CPP measurements, respectively, for the cases of a single and multiple measurement instances

	R4-2301871
	Ericsson
	Proposal 10: No impact on core requirement if carrier phase is defined as a complimentary measurement that is performed by UE on PRS resource(s) together with the existing positioning measurements.
Proposal 11: RAN4 to evaluate impact on core requirement if carrier phase is defined as a new measurement by RAN1/RAN2. 

	R4-2301981
	Huawei, HiSilicon
	Proposal 12: RAN4 to define PRS measurement period and measurement accuracy for carrier phase measurement based on RAN1 inputs on measurement definition.

	R4-2302335
	Qualcomm 
	Proposal 12: Wait for further progress in RAN1/RAN2 before starting to work on requirements for carrier phase positioning.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 6-1: Applicable scenarios for carrier phase measurements
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 6-1-1: Applicable positioning methods for UE 
· Proposals
· Proposal 1: Intel
· The requirements on UE of the carrier phase measurements for all positioning methods (UE-based, UE-assisted and NG-RAN node assisted) shall be defined.
· Recommended WF
· Further discuss the proposal
Issue 6-1-2: Applicable positioning methods for gNB
· Proposals
· Proposal 1: Intel
· The requirements on gNB of the carrier phase measurements for UE-assisted and NG-RAN node assisted positioning shall be defined.
· Recommended WF
· Further discuss the proposal
Issue 6-1-3: Applicable number of PFL
· Proposals
· Proposal 1: Intel
· In order to reduce the working efforts for Rel18 WI, we prefer to limit these measurement for a single PFL.
· Recommended WF
· Further discuss the proposal
Issue 6-1-4: Applicable RRC states
· Proposals
· Proposal 1: Nokia
· RAN4 to investigate and specify RRM impacts from NR CPP for RRC_INACTIVE and RRC_CONNECTED states for single carrier / PFL.
· Recommended WF
· Further discuss the proposal
Issue 6-1-5: Applicable channel model
· Proposals
· Proposal 1: Nokia
· RAN4 to investigate and agree which fading channel profiles to be used for specifying NR CPP measurement accuracy aside AWGN channel.
· Recommended WF
· Further discuss the proposal
Sub-topic 6-2: Carrier phase positioning measurement requirements
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 6-2-1: When to start work on CPP measurement requirement?
· Proposals
· Proposal 1: CATT, E///, HW, QC
· Wait for further progress in RAN1/RAN2 before starting to work on requirements for carrier phase positioning.
· Recommended WF
· Further discuss the proposal
Issue 6-2-2: CPP measurement requirement
· Proposals
· Proposal 1: Nokia
· RAN4 to align the targeted PRS/SRS BW range for NR CPP to positioning techniques specified in Rel-16/Rel-17 in regard to RRM core and performance requirements.
· RAN4 to specify support for gapless and MG-assisted measurement modes for NR CPP in RRC_CONNECTED state as supported in Rel-16 and Rel-17.
· RAN4 to investigate and specify measurement reporting and measurement delay requirements based on measurement types specified in TS 38.215.
· RAN4 to consider the PRS/SRS BW configurations used for accuracy requirements in Rel-16 and Rel-17 as baseline for NR CPP accuracy requirements.
· RAN4 to investigate and specify the measurement period, reporting, and accuracy requirements for PRS and SRS for positioning CPP measurements, respectively, for the cases of a single and multiple measurement instances
· Proposal 2: LG
· For carrier phase positioning, RAN4 should consider the method to represent the higher resolution of time based measurement metric.
· Recommended WF
· Further discuss the proposal
Issue 6-2-3: Impact of mobility on CPP measurement requirement
· Proposals
· Proposal 1: Nokia
· The impact on measurement requirements for NR CPP due to mobility procedures should be investigated and specified by RAN4 similar as done for Rel-16/Rel-17 positioning techniques.
· Recommended WF
· Further discuss the proposal
Sub-topic 6-3: Scope of WID
Sub-topic description: 
Open issues and candidate options before f2f meeting: None
Issue 6-3-1: Proposed WID revision and clarification
· Proposals
· Proposal 1: Nokia
· RAN4 to support the following revision to WID [1] to consider MG-assisted measurements: 
· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements with and without measurement gaps in connected mode and in inactive mode (including PRS measurement period/reporting) and procedures [RAN4].
· Proposal 2: Intel
· to limit CPP measurement for a single carrier/PFL.
· 
· Recommended WF
Topic #7: Other issues
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2301855
	Nokia, Nokia Shanghai Bell
	Proposal 19: RAN4 to agree there is no impact on RRM requirements due to the support of UE-based and LMF-based integrity of RAT-dependent positioning methods.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 7-1: Integrity of RAT-dependent positioning methods
Sub-topic description:
Open issues and candidate options before f2f meeting: None
Issue 7-1-1: UE-based and LMF-based integrity of RAT-dependent positioning methods
· Proposals
· Proposal 1: Nokia
· RAN4 to agree there is no impact on RRM requirements due to the support of UE-based and LMF-based integrity of RAT-dependent positioning methods.
· Recommended WF
· No RAN4 work is needed for UE-based and LMF-based integrity of RAT-dependent positioning methods


