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1. Introduction
In RAN plenary #103 meeting, revised WID of LP-WUS is approved with following RF part objectives:
· Specify the necessary RAN4 core requirement(s) to support the feature (RAN4).
· [bookmark: OLE_LINK1]Specify UE low-power wake-up receiver requirements, at least REFSENS, ACS and ASCS requirements with consideration of possible new methodology to assess the low-power wake-up receiver performance
· Define guard RBs for ACS and ASCS cases
· Study testability of above requirements
· Consider impacts of different architecture and impairments, and set requirements that enable all types of reasonable implementation 
· Study and if necessary specify or support by declaration, the corresponding BS requirements, e.g., dynamic range for LP-WUS/LP-SS. 
· Current NR BS requirements is baseline
In this contribution, we focus on discuss of UE LP-WUS RF requirements including REFSENSE, ACS and ASCS.
2. Discussion
2.1 REFSENSE requirements 
During the last meeting, RAN4 reached the following agreement below. We have made good progress in reusing the legacy approach to derive REFSENS. Questions about performance metrics, SNR, and NF still need to be discussed.
	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 2-2-2: How to specify REFSENS requirements
Agreement: 
· Reuse legacy approach to derive REFSENS, further discuss SNR, NF, IM
· FFS whether to design REFSENS requirements or other requirements to ensure LP-WUR meet the coverage target
· Side condition for REFSENS test: DL test signal will only have LP-WUS signal. 



Performance metric for REFSENS
Since no data is transmitted in LP-WUS, NR REFSENS performance metric of throughput ≥ 95 % of the maximum throughput does not apply to LP-WUR. Two performance metrics have been considered by RAN1, missed detection rate and false alarm rate. Since the false alarm is the rate when the UEs are waked up by noise, other unwanted signals, or LP-WUS for other UEs, it relates to the performance of the UE and has less impact on network performance. 1% missed detection rate is used by RAN1 as the performance metric now, which could measure the percentage of UEs that missed the wake-up signal from the network. So we propose to use 1% missed detection rate as the performance metric for REFSENS and consistent with the simulation assumptions of the RAN1. Since false alarm is affected by UE performance, it is better not to use false alarm rate.
[bookmark: _Hlk166456722]Proposal 1: Use 1% missed detection rate as the starting point for performance metric for LP-WUS RF requirements, and not to use false alarm rate.
Noise figure
Considering the difference between OFDM and OOK signals, two sets of noise figure requirements should be specified. For the OFDM signal, the NF value of the OFDM receiver and legacy UE receiver are similar, so we could assume the legacy UE receiver noise figure value 7dB or 9dB as the baseline for the OFDM signal.
Proposal 2: Specify two sets of noise figure values for LP-WUS noise figure.
Proposal 3: Set 7dB or 9dB as the OFDM noise figure for the OFDM signal as the baseline.
For the OOK signal receiver, the NF value is much larger than the NF of legacy UE. During the study item phase, we listed some example NF value ranges:
· RF envelope detection: The noise figure is in the range of 12~22 dB.
· Heterodyne architecture with IF envelope detection: The noise figure is in the range of 9~15 dB.
· Homodyne/zero-IF architecture with baseband envelope detection: The noise figure is in the range of 10~16 dB.
Consider there are three value ranges for different envelope detection. We could choose the same NF range between these three frequency ranges as the baseline for the LP-WUS signal, which is 12-15dB.
Proposal 4: Choose 12-15dB noise figure as the baseline for the OOK signal.
SNR
Considering SNR is relevant to RF and demodulation and RAN1 has two options of OFDM signal and OOK signal, the required SNR for demodulation on OOK and OFDM sequence could be different, so two sets of SNR values could be specified. 
Proposal 5: Specify two sets of SNR for LP-WUS.
2.1 ASCS and ACS
There is no ASCS requirement in the current spec. To ensure the co-existence between NR and LP-WUS, an ASCS requirement is necessary otherwise there is no restriction of LP-WUS in-band mode performance. About how to define ASCS, the following two factors should both be taken into consideration, the ASCS value in dB scale and the required guard RB. If we only define guard RB requirement without any ASCS value definition, there is no restriction of LP-WUR in-band selectivity. In extreme cases, LP-WUR with the worst performance may also pass the test since there is only guard RB limitation. If we only define ASCS value without any guard RB limitation. In extreme cases, LP-WUR with the worst performance could also pass the test as long as guard RB is large enough.
Proposal 6: The ASCS requirement definition should consider both the ASCS value in dB scale and also applicable guard RB.
3. Conclusions
In this contribution, ASCS, ACS and REFSENSE are discussed with following observations and proposals.
Proposal 1: Use 1% missed detection rate as the starting point for performance metric for LP-WUS RF requirements, and not to use false alarm rate.
Proposal 2: Specify two sets of noise figure values for LP-WUS noise figure.
Proposal 3: Set 7dB or 9dB as the OFDM noise figure for the OFDM signal as the baseline.
Proposal 4: Choose 12-15dB noise figure as the baseline for the OOK signal.
Proposal 5: Specify two sets of SNR for LP-WUS.
Proposal 6: The ASCS requirement definition should consider both the ASCS value in dB scale and also applicable guard RB.
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