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1 Introduction
For the Rel-19 LP-WUS/LP-WUR work item, RAN4#110bis has commenced the works and one way forward was agreed [1], where open issues related to Rx requirements of REFSENS, ASCS and ACS are listed below:
	Issue 2-2-1: Performance metric for REFSENS
Agreement: 
· Use X% missed detection rate as the starting point for performance metric for LP-WUS RF requirements
· FFS on X values
· FFS on whether to have false alarm rate
 
Issue 2-2-4: How to decide NF value (not requirement) for REFSENS
Way forward: 
· Encourage companies input on NF analysis for different LP-WUR types

Issue 2-2-5: RF/Antenna Architecture considerations for LP-WUS receiver
Way forward: 
· Detailed antenna/RF architecture can be considered in issue 2-2-4 analysis
· FFS other RAN4 impacts than REFSENS

Issue 2-3-3: ASCS requirements value 
Way forward: 
· FFS ASCS requirements value 

Issue 2-3-4: Required number of guard RB  
Way forward: 
· FFS required number of guard RB for ASCS

Issue 2-4-3: ACS requirements value
Way forward: 
· FFS ACS requirements value 

Issue 2-4-4: How to evaluate required guard RB for ACS case
Way forward: 
· FFS required number of guard RB for ACS 



In this contribution, we further explore part of these open issues, and provide our proposals accordingly.
2 Discussion
As discussed in our previous paper [2], FR1 REFSENS is to be derived according to the following equation if diversity is not considered:
REFSENS = -174dBm(kT) + 10*log(RX BW) + NF + SNR +IM                     (1)
where the first two items are determined by physics nature, and the rest three items are
· NF: noise figure
· SNR: the required Signal-to-Noise-Ratio for the intended signal
· IM: implementation margin
Performance metric is used for determining SNR.
Performance metric for REFSENS
The primary purpose of introducing LP-WUS/LP-WUR is low power. Since RAN4 agrees to use miss detection rate (MDR) as the performance metric for REFENS, it is a reasonable assumption that the low power radio at UE side is not required to provide a similar detection performance (1%) as that for PRACH preamble at BS side. RAN4 may start some value, e.g., 10% and further check if it is feasible to meet the coverage target.
Proposal 1: RAN4 to consider 10% miss detection rate for LP-WUS as starting point and check further if it can meet the coverage target.
Furthermore, if a low power radio implementation achieves the necessary miss detection rate for LP-WUS at the cost of a higher false alarm rate, it could result in the unnecessary activation of the main radio for each false alarm, leading to energy waste and undermining the purpose of introducing a low-power radio. Therefore, there is a need for a requirement regarding false alarm rates.
Proposal 2: RAN4 to introduce a requirement for false alarm rate for LP-WUS in order to guarantee the merits of introducing LP-WUS/LP-WUR.

Noise figure (NF) for REFSENS
In general, a noise figure selected for LP-WUR receivers REFSENS should offer a suitable balance between sensitivity, power consumption, performance across various deployment scenarios and implementations. 
However, since reference architecture for the low power radio is not determined yet, it is difficult to select a suitable NF for specifying REFSENS. This is also applicable to other RF Rx requirements like ASCS, ACS and corresponding guard RBs. Therefore, RAN4 needs to deliberate and decide one or two reference architectures prior to proceeding with the detailed specification of RF requirements for LP-WUR.
Proposal 3: RAN4 to decide one or two reference architectures prior to proceeding with the detailed specification of RF requirements for LP-WUR
3 Conclusion
In this contribution, we have the following proposals on Rx requirements of REFSENS, ASCS and ACS for LP-WUR/LP-WUS:
Proposal 1: RAN4 to consider 10% miss detection rate for LP-WUS as starting point and check further if it can meet the coverage target.
Proposal 2: RAN4 to introduce a requirement for false alarm rate for LP-WUS in order to guarantee the merits of introducing LP-WUS/LP-WUR.
Proposal 3: RAN4 to decide one or two reference architectures prior to proceeding with the detailed specification of RF requirements for LP-WUR
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