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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary. 

This document provides the summary of topic [108bis][xxx] FS_NR_LPWUS for the agenda 5.20.4.
The study item includes the following objectives from [RP-232672]:
· Study and evaluate wake-up signal designs to support wake-up receivers [RAN1, RAN4] 
· To review the outcome of RAN1 studies on serving cell RSRP/RSRQ measurement offloading to LP-WUR for IDLE/INACTIVE mode for feasibility verification [RAN4]. 
· Consider different LP-WUR architectures:
· LP-SS based RRM measurement for envelop detection-based LP-WUR
· SSS based RRM measurement for OFDM based LP-WUR
· For each of above, to review:
· SNR target X for LP-WUR RRM measurement considering the practical noise figure of LP-WUR
Topic #1: RRM for LP-WUR SI
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary

	T-doc number
	Company
	Proposals / Observations

	R4-2318398
	Samsung
	Proposal 1: Capture high level recommendation for Rel-19 WI consideration into Rel-18 SI TR:
· RAN4 early involvement during Rel-19 WI phase required to evaluate RRM impact for serving cell measurement offloading operation e.g. LP-WUS waveform design, MR measurement relaxation and LP-MUR RRM measurement

	R4-2318658
	Apple
	Proposal 1: In this R18 SI or in the R19 WI, RAN4 to decide which alternative to use for RRM requirement design for LP-WUR
· Alternative 1: Firstly fix the target accuracy performance to be equivalent to the existing RSRP/RSRQ measurement accuracy (e.g., +/- 6dB as companies proposed in last meeting), and then decide the target SNR and sample number for LP-WUR based RRM requirement.
· Alternative 2: Firstly fix the target SNR side condition to be equivalent to the existing SNR side condition in current RSRP/RSRQ measurement requirement (e.g., -6dB or -4dB), and then decide the target accuracy and sample number for LP-WUR based RRM requirement.
· Alternative 3: Firstly fix the target coverage performance of LP-WUR to be equivalent to the existing MR (i.e., new target SNR = (existing target SNR) – (extra noise figure)), and then decide the target accuracy and sample number for LP-WUR based RRM requirement.
Proposal 2: During RAN4 Rel-19 WI phase, RAN4 to further discuss/evaluate the following:
· Further relaxation on the RSRP accuracy target due to simplified functionality performed by LP-WUR based measurement.
· a study phase is needed in R19 WI for RAN4 to evaluate the RRM performance based on:
· Different SNR side condition, 
· Different samples/symbols for both LP-SS and SSS 
· Measurement accuracy and measurement delay
· Coverage
· A criterion to design the RRM requirement, e.g., assume the LP-WUR based RRM have the equivalent accuracy performance as legacy case, or assume the LP-WUR based RRM have the equivalent side condition of SNR as legacy case.
· The exact relaxations and offloading mechanism

Proposal 3: RAN4 and RAN1 needs to firstly define the measurement metrics for LP-WUR based RRM evaluation in R19 RRM requirement design.


	R4-2319246
	vivo
	Proposal 1: For the serving cell measurement offloading scenario, the determination of SNR target X of LP-WUR should consider at least the possibility that the LP-WUR/MR works at a higher operating point instead of the typical Es/Iot condition like -6dB. 
Alternatively since the serving cell measurement offloading functionality has already been determined to be supported, RAN4 can investigate the new side conditions for this functionality for LP-WUR directly. 
Proposal 2: The accuracy requirement defined in section 10.1.2B of TS38.133 introduced for Rel-16 EMR can be used as the accuracy reference for study for serving cell measurement offloading to LP-WUR. 
Proposal 3: Suggest to consider possible further relaxation on the accuracy target on related measurement metric like RSRP due to simplified functionality (serving cell measurement offloading) performed by LP-WUR. 
Proposal 4: A study phase maybe needed in Rel-19 WI phase. RAN4 will consider at least the following aspects during WI phase: SNR side conditions; accuracy requirements; sample and measurement delay.   


	R4-2319247
	vivo
	TP

	R4-2320016
	Huawei, HiSilicon
	Proposal 1: RAN4 not to further discuss the target accuracy for LP-WUR based RRM in SI phase.
Proposal 2: RAN4 not to further discuss the issues to be considered in WI phase in SI phase.


	R4-2320128
	Ericsson
	· Proposal #1: RAN4 to consider text proposal for TR 38.869 presented in this contribution to capture the RAN4 conclusions on review of RAN1 study on serving cell RSRP/RSRQ measurement performance: 


	R4-2320291
	Nokia, Nokia Shanghai Bell
	Observation 1: Restricting the measurement offloading to IDLE/Inactive mode serving cell measurements seems like a reasonable approach considering LP-WUR and LP-SS/WUS design complexity as well as mobility robustness.
Observation 2: To enable significant relaxation of MR based measurements without negative implications to mobility performance, the LP-WUR based measurements need to have sufficient accuracy. 
Observation 3: From system operation point of view and in order to maintain the mobility related KPIs, the LP-WUR measurement accuracy is the key factor for facilitating measurement offloading to LP-WUR based. 
Proposal 1: RAN4 first aims to agree the required accuracy for the LP-WUR based measurements (target), and then considers the necessary side conditions (i.e. SNR, NF) to meet the agreed accuracy. 
Observation 4: Existing accuracy levels (e.g. 90% time within ±4.5dB for absolute RSRP) could be used as the baseline for LP-WUR based measurement accuracy. 
Observation 5: Determining new more relaxed accuracy requirements for LP-WUR, would require careful system performance evaluation to determine the feasibility. More relaxed measurement accuracy requirements would lead to reduced power saving benefits, as the UE would need to fallback to using MR based measurements earlier to account the low measurement accuracy of LP-WUR measurements. 
Proposal 2: RAN4 agrees that LP-WUR based measurements need to reach the same accuracy level as MR based measurements including the necessary implementation margin for offloading feasibility. Different target accuracies could be determined for absolute and relative measurements.
Observation 6: It does not seem practical to agree LP-WUR RF impairments, such as NF, needed for requirement side condition definition (i.e. target SNR), in SI phase.
Observation 7: The signal on which the measurements are made can also affect the side conditions to meet the target accuracy.
Proposal 3: From LP-WUR measurement perspective, RAN4 will conclude the required side conditions to meet the target accuracy in WI phase (if agreed).


	R4-2320432
	ZTE Corporation
	Proposal 1: RAN4 confirms that serving cell RSRP/RSRQ measurement offloading to LP-WUR for IDLE/INACTIVE mode is feasible at least for the UEs in the cell center.
Proposal 2: Other issues are further discussed and to be concluded in the WI stage.


	
	
	



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

Sub-topic 1-1 On serving cell RSRP/RSRQ measurement offloading 
Issue 1-1-1: General view 
· Proposals 
· P1: RAN4 confirms that serving cell RSRP/RSRQ measurement offloading to LP-WUR for IDLE/INACTIVE mode is feasible at least for the UEs in the cell center. (ZTE) 
Recommendations:  Discuss whether to further update wording of previous agreement based on P1. Otherwise the previous agreement will used
Issue 1-1-2: SNR target X for serving cell measurement offloading 
Agreement at RAN4 108bis:
RAN4 understands the determination of SNR target X of LP-WUR should consider at least the applicable coverage conditions of LP-WUR. 
· Proposals 
· P1: The following wording are suggested be considered besides previous agreement (vivo)
· For the serving cell measurement offloading scenario, the determination of SNR target X of LP-WUR should consider at least the possibility that the LP-WUR/MR works at a higher operating point. 
· Alternatively since the serving cell measurement offloading functionality has already been determined to be supported, RAN4 can investigate the new side conditions for this functionality for LP-WUR directly. 
Recommendations:  Discuss whether to further update wording of previous agreement based on P1. Otherwise the previous agreement will used. 
Issue 1-1-3: Accuracy 
· Proposals 
· P1:The accuracy requirement defined in section 10.1.2B of TS38.133 introduced for Rel-16 EMR can be used as the base for the study for serving cell measurement offloading to LP-WUR. (vivo)
· P2: Suggest to consider possible further relaxation on the accuracy target for related measurement metric like RSRP due to simplified functionality (serving cell measurement offloading) performed by LP-WUR. (vivo)
· P3: RAN4 not to further discuss the target accuracy for LP-WUR based RRM in SI phase (Huawei)
· P4: RAN4 agrees that LP-WUR based measurements need to reach the same accuracy level as MR based measurements including the necessary implementation margin for offloading feasibility. Different target accuracies could be determined for absolute and relative measurements.  (Nokia)
Recommendations: Discuss proposals. 
Issue 1-1-4: Measurement metrics 
· Proposals 
· P1: RAN4 and RAN1 needs to firstly define the measurement metrics for LP-WUR based RRM evaluation in R19 RRM requirement design. (Apple)
Recommendations: Measurement metrics can be discussed at WI phase. 

Sub-topic 1-2 Suggestions for WI phase aspects
Issue 1-2-1: Suggestion for issues to be considered at WI phase 
· Proposals 
· P1: Capture high level recommendation for Rel-19 WI consideration into Rel-18 SI TR: RAN4 early involvement during Rel-19 WI phase required to evaluate RRM impact for serving cell measurement offloading operation e.g. LP-WUS waveform design, MR measurement relaxation and LP-MUR RRM measurement (Samsung)
· P2-1: During RAN4 Rel-19 WI phase, RAN4 can further discuss/evaluate the following: (Apple)
· Further relaxation on the RSRP accuracy target due to simplified functionality performed by LP-WUR based measurement.
· A study phase is needed in R19 WI for RAN4 to evaluate the RRM performance based on:
· Different SNR side condition, 
· Different samples/symbols for both LP-SS and SSS 
· Measurement accuracy and measurement delay
· Coverage
· A criterion to design the RRM requirement, e.g., assume the LP-WUR based RRM have the equivalent accuracy performance as legacy case, or assume the LP-WUR based RRM have the equivalent side condition of SNR as legacy case.
· The exact relaxations and offloading mechanism
· P2-2: A study phase maybe needed in Rel-19 WI phase. RAN4 will consider at least the following aspects during WI phase: SNR side conditions; accuracy requirements; sample and measurement delay. (vivo)
· P3: RAN4 not to further discuss the issues to be considered in WI phase in SI phase (Huawei)
· P4: RAN4 first aims to agree the required accuracy for the LP-WUR based measurements (target), and then considers the necessary side conditions (i.e. SNR, NF) to meet the agreed accuracy.  LP-WUR based measurements need to reach the same accuracy level as MR based measurements including the necessary implementation margin for offloading feasibility. From LP-WUR measurement perspective, RAN4 will conclude the required side conditions to meet the target accuracy in WI phase (if agreed). (Nokia)
Recommendations: Discuss proposals
Issue 1-2-2: Methodology for RRM requirement sepcification  
· Proposals 
· In this R18 SI or in the R19 WI, RAN4 to decide which alternative to use for RRM requirement design for LP-WUR (Apple)
· P1-1: Firstly fix the target accuracy performance to be equivalent to the existing RSRP/RSRQ measurement accuracy (e.g., +/- 6dB as companies proposed in last meeting), and then decide the target SNR and sample number for LP-WUR based RRM requirement. (Apple)
· P1-2: RAN4 first aims to agree the required accuracy for the LP-WUR based measurements (target), and then considers the necessary side conditions (i.e. SNR, NF) to meet the agreed accuracy (From LP-WUR measurement perspective, RAN4 will conclude the required side conditions to meet the target accuracy in WI phase). (Nokia)
· P2: Firstly fix the target SNR side condition to be equivalent to the existing SNR side condition in current RSRP/RSRQ measurement requirement (e.g., -6dB or -4dB), and then decide the target accuracy and sample number for LP-WUR based RRM requirement. (Apple)
· P3: Firstly fix the target coverage performance of LP-WUR to be equivalent to the existing MR (i.e., new target SNR = (existing target SNR) – (extra noise figure)), and then decide the target accuracy and sample number for LP-WUR based RRM requirement. (Apple)
Recommendations: Discuss proposals

