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1		Introduction
RAN1 already finalized the study for LP-WUS operation in IDLE/INACTIVE based on collected evaluation results for RRM measurement. 
RAN#101 discussed whether RAN4 needs to be involved to check SI conclusion from RAN1 and how to organize the work. RAN agreed revised SID to capture RAN4 review target and add 0.25TU for RRM part in Q4 2023.
	· 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


Initial views on the review of RAN1 conclusion from RAN4 perspective were provided. 
2		Discussion
In order to enable the operation with serving cell RSRP/RSRQ measurement offloading to LP-WUR, RAN1 studied and evaluated RRM measurement performance on LP-WUR together with different LP-WUR architectures (waveforms, and LP-WUS). 
Following the added RAN4 objective, RAN4 was tasked to review the SNR target X for LP-WUR measurement which used in RAN1 evaluation.
RAN1 evaluated RSRP, RSRQ measurement performance as captured in TR 38.869 section 8.3.4, with following evaluation assumption: 
	For LP-SS based RRM measurement (Envelop detection-based LP-WUR):
· Channel model: TDL-C, AWGN 
· Target SNR (X) = {-11, -9, -6, -3} dB
· Target accuracy: 3dB or 5dB
· Target measurement: RSRP, RSRQ
For SSS based RRM measurement (OFDM-based LP-WUR):
· Channel model: TDL-C 
· Target SNR (X) = {-6, -3} dB
· Target accuracy: 3dB 
· Target measurement: RSRP



RAN1 evaluated the number of samples with variable symbols required to achieve target measurement accuracy under different SNR conditions and channel models.
Observation 1: RAN1 evaluation methodology for RSRP, RSRQ measurement aligned with RAN4 methodology to develop RRM measurement requirements (Measurement delay, measurement accuracy).
Regarding detailed assumption used in RAN1 evaluation including target SNR, and measurement accuracy. When RAN4 develop measurement requirements, RAN4 needs to evaluate the performance with comprehensive consideration of varied factors i.e., SNR condition, measurement accuracy and measurement delay.  It’s not necessary to align all the parameters with RAN1 evaluation assumption during study phase. 
Refer to existing NR RAN4 measurement requirements (absolute RSRP):
· SNR condition as -6dB widely used
· Measurement accuracy: +/- 4.5dB for normal absolute RSRP and 1dB relaxation applied for Redcap UE  
For measurement accuracy assumption adopted in RAN1 evaluation (3/5 dB), it’s quite aligned with RAN4 general requirements. Regarding SNR condition, RAN1 consider additional offset due to NF difference of LP-WUR compared to MR. One question needs to be clarified: Side condition for RRM measurement offloading to LP-WUR ? 
· Assumption 1: The feature with measurement offloading to LP-WUR applied for  whole cell coverage 
· Assumption 2: The feature with measurement offloading to LP-WUR can be switched on/off based on side condition with NW configuration 
If assumption 1 is valid, then we need to consider NF impact to maintain same cell coverage for LP-WUR operation with SNR offset to existing RAN4 side condition.
If assumption 2 is valid, then RAN4 is flexible to adopt reasonable SNR condition based on the trade-off between measurement performance and applicable scenarios. 
In our understanding, which assumption is valid or not pending on further discussion on Rel-19 LP-WUS WI scope and objectives in RAN1/RAN2 to enable LP-WUS operation. 
Even with assumption 1, there is still some uncertainty pending on NF assumption on LP-WUR. And NF values are also pending on LP-WUR architecture which seems not possible to be concluded in SI phase with following conclusion in RAN4 RF session under RAN4#108:
	Issue 1-3-1: Required Noise Figure 
Agreements
· RAN4 further discuss the Noise figure in Q4 based on the outcome of SNR and coverage in RAN1.


 From RAN1 evaluation, it’s already considered some flexibility to accommodate different assumption on NF values for target SNR X values e.g.
· With -11dB SNR side condition, up to 5dB NF degradation can be considered compared to traditional NR receiver (MR- 9dB) for Envelop detection-based LP-WUR
With above uncertainty and potential interactions to Rel-19 LP-WUS/WUR WI scope, we believe it’s impractical for RAN4 to reassess all the detailed RAN1 evaluation assumption in study phase. 
Observation 2: It’s impractical for RAN4 to review RAN1 evaluation detailed assumption in study phase. 
Proposal 1: The scope of Rel-19 LP-WUS/WUR WI can be proceeded based on RAN1 evaluation outcome on serving cell RSRP/RSRQ measurement offloading to LP-WUR.
Proposal 2: During RAN4 requirements introduction phase (Rel-19 WI phase), RAN4 can further evaluate and specify corresponding measurement requirements with necessary refinement on side conditions i.e.  target SNR, measurement accuracy, and measurement delay to be compliant with RAN1/RAN2 design. 
3		Conclusion
Following obervations and proposals given for review of outcome of RAN1 studies related to RRM:
Observation 1: RAN1 evaluation methodology for RSRP, RSRQ measurement aligned with RAN4 methodology to develop RRM measurement requirements (Measurement delay, measurement accuracy).
Observation 2: It’s impractical for RAN4 to review RAN1 evaluation detailed assumption in study phase. 
Proposal 1: The scope of Rel-19 LP-WUS/WUR WI can be proceeded based on RAN1 evaluation outcome on serving cell RSRP/RSRQ measurement offloading to LP-WUR.
Proposal 2: During RAN4 requirements introduction phase (Rel-19 WI phase), RAN4 can further evaluate and specify corresponding measurement requirements with necessary refinement on side conditions i.e.  target SNR, measurement accuracy, and measurement delay to be compliant with RAN1/RAN2 design. 
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