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Introduction
In this paper, we present our view on the WUR RF requirement of REFSENS, ASC, ASCS.
Discussion
REFSENS
The UE REFSENS is defined by the following equation: 
REFSENS=kTB + SNR +10log10(RB number*SCS*12) +( NF+ IM) – Diversity gain
Where
-	kTB: Thermal noise level is [-174dBm(kT) + 10*log10(RX BW)] dBm.
-	NF: Noise figure. 
-	IM: 2.5 dB is assumed. 
-	Target SNR: 
-	Diversity gain: 3dB
[bookmark: _Ref131188441]REFSENS is directly related to the coverage so in the end it is related to WUR coverage question. In WID[1], the coverage target is stated below:
· Note: The target coverage of LP-WUS and LP-SS shall be the coverage of PUSCH for message3.

Clearly a relation between PUSCH MSG3 coverage and LP-WUS coverage needs to be established. Therefore, the link budget table should be established to derive the needed REFSENS for the WUR.
RAN1 has below agreement from last meeting, RAN4 can wait RAN1 further progress on this issue before REFSENS work.
Agreement
For RAN1 evaluation purpose, the SNR to achieve the coverage of PUSCH for message3 is determined for OOK-based LP-WUR and OFDM-based LP-WUR, respectively. 
· Companies are encouraged to report the SNR, together with the associated assumptions as listed in the table below.
	
	Bandwidth for LP-WUS signal (MHz)
	NF for LP-WUR (dB)
	Gain of antenna element (dBi) assumed for LP-WUR: 
e.g., -3 dBi for redcap UE and e.g., 0dBi for non-redcap UE
	# of Tx chains for LP-WUS/LP-SS transmission, e.g., 2
Note: The number of Tx chains for LP-WUS/LP-SS transmission is assumed the same as the number of RX chains for MSG3 reception

	MIL value of MSG3: taking redcap UE /non-redcap UE @dense urban 2.6GHz

	The SNR (dB) to achieve the coverage of PUSCH for message3

	Companyname-01 
	
	
	
	
	
	



[bookmark: _Ref165913175]For REFSENS, RAN4 wait RAN1 progress on SNR and coverage matching investigation.

ASCS
In study phase, the ASCS simulation has been done and companies report their result in TR 38.869. From last meeting, it is recommended in WF[4], further alignment of the simulation assumptions and metric for simulation to be aligned.
Issue 2-3-1: Simulation work for ASCS 
Agreement: 
· LLS simulation for ASCS is sufficient
· The same level PSD for LP-WUS and NR signals is assumed

Issue 2-3-2: Detailed Methodology for simulation to evaluate ASCS value and guard RB
Way forward: 
· Use SI assumption as a starting point, further confirm and align the simulation parameters in the group next meeting
· Metric for link-level simulation should be aligned
· Alignment required on RF impairments before starting the work
For the metric for link-level simulation, it should be also possible to use the BLER of 1% on top of the the simulation assumption in TR 38.869. In Table 6.2-3, the MDR of 1% and FAR (0.1% or 1%) is used for metric. MDR of 1% is equal with the BLER of 1% for encoded bits. 
[bookmark: _Ref165913184]1% BLER can be used also as metric for LLS.
For the RF impairment, phase noise and the filter order has been considered as RF impairment. Maybe it is up to company to report the RF impairment model. 
[bookmark: _Ref165913194]Companies report the RF impairment model together with simulation results.
ACS
The ACS also needs the LLS to understand the length of the guard RB. The metric used is the same with ASCS and the RF impairment should be reported by companies.
 During the study phase, both OOK1 and OOK4 are simulated and question is that if two different RMC with OOK1 and OOK4 will be needed for the receiver requirements. Comparing the legacy receiver requirement test where only one DL RMC is specified, maybe there is no need to specify different OOK for the same RF test and therefore, RAN4 may reduce the simulation scope and focus on simplest OOK1 instead.
[bookmark: _Ref165913203]Same 1% BLER to be used for simulation metric as ASCS and RF impairment reported by companies.
[bookmark: _Ref165913211]Focus on OOK1 simulation for the ASCS and ACS simulation and specify OOK1 RMC in the end.

Conclusions
In this contribution, we present our view on WUR RF requirement for REFSENS, ASCS and ACS with below proposal:
Proposal-1: For REFSENS, RAN4 wait RAN1 progress on SNR and coverage matching investigation.
Proposal-2: 1% BLER can be used also as metric for LLS.
Proposal-3: Companies report the RF impairment model together with simulation results.
Proposal-4: Same 1% BLER to be used for simulation metric as ASCS and RF impairment reported by companies.
Proposal-5: Focus on OOK1 simulation for the ASCS and ACS simulation and specify OOK1 RMC in the end.
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