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1. Introduction
In RAN#103 meeting, the WID on LP-WUS/WUR was agreed and RAN4 scope is as follows[1].
	· 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
· Specify necessary RRM requirements


In this contribution, we provided some preliminary simulation results on guard RBs for ASCS.
2. Discussion
In SI phase, RAN4 agreed to adopt two approached for guard RB evaluation, i.e., filter suppression level analysis and link level simulation, and some related simulation assumptions has been listed in Table 1[2].
Table 1  LP-WUS evaluation parameters for WUS at centre
	NR RF channel BW
	20MHz/100MHz for 5MHz WUS

	Guardband of NR channel
	Unchanged, defined in Clause 5.3.3 in TS 38.101-1

	WUS BW within NR channel
	Max 5.04 MHz

	WUS RB allocation (Note 1)
	24 RB (15kHz SCS) or 12 RB (30kHz SCS) in 5.04 MHz; 

	WUS placement within NR channel
	case 1: Center; 

	Guard RB size of LP-WUS
	0 RB, 0.5RB,1RB, 2RB, 3RB at each side
Symmetric guard RB 

	ASCS interferer
	5MHz 

	Filter characteristic
	2nd to 5th order Butterworth
lowpass@ baseband
bandpass@100MHz
bandpass@2.6GHz

	Filter passband BW
	Same as WUS bandwidth (number of RBs)

	Target ACS
	TBD

	Target ASCS
	TBD

	Target WUS SNR
	TBD

	NR power level
	Same PSD with WUS signal 

	RF impairment
	Max. Center frequency offset = 5, 10, 50, 200 ppm. Initial search

	Note 1: 	For easy evaluation, the number of allocated WUS RBs is fixed. The number of Guard RBs is changed.



We have achieved an agreement that for ASCS guard RB, the required guard RB(s) should be blanked RB(s), which belong to WUS carrier/BW (i.e., WUS signal plus ASCS guard RB(s))[2]. The purpose of guard RBs for ASCS is to protect the WUS RB from the adjacent sub-carrier NR signal. For ASCS evaluation, it is feasible to consider the worst case that WUS is at the center of NR channel for ASCS evaluation as shown in Figure 1, where 5MHz BW for interference is configured.
[image: ]
Figure 1  LP-WUS at the centre of NR channel, only ASCS needs to be considered.
Here we provide some preliminary simulation results based on the assumption in Table 1. In Figure 2, we show the effect of 2nd to 5th Butterworth filters on LP-WUS and Interference with same PSD, where CBW=20MHz, SCS=15kHz. ASCS is defined as the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent sub-carrier(s) [2]. In Table 2, we show the ASCS results under different guard RBs, frequency offset and filter order.
[image: IMG_256]
Figure 2  The effect of 2nd to 5th Butterworth filters on LP-WUS and Interference with same PSD
Table 2  The ASCS results under different guard RBs, frequency offset and filter order
	Filter order
	
	ASCS, BWinterference = 5MHz

	
	Guard RB
CBW
	Frequency
Offset
	0RB
	0.5RB
	1RB
	2RB
	3RB

	5th 
	20MHz, SCS = 15kHz
	0 ppm
	-17.64
	-19.30
	-20.63
	-23.29
	-25.90

	
	
	5 ppm
	-17.67
	-19.08
	-20.45
	-23.13
	-25.72

	
	
	10 ppm
	-17.55
	-18.92
	-20.26
	-22.93
	-25.55

	
	
	50 ppm
	-16.19
	-17.46
	-18.81
	-21.52
	-24.15

	
	
	200 ppm
	-14.04
	-15.21
	-16.44
	-18.95
	-21.49

	
	100MHz, SCS = 30kHz
	0 ppm
	-19.24
	-23.20
	-25.58
	-29.97
	-33.93

	
	
	5 ppm
	-19.53
	-23.05
	-25.45
	-29.84
	-33.79

	
	
	10 ppm
	-19.81
	-22.89
	-25.31
	-29.70
	-33.68

	
	
	50 ppm
	-19.09
	-21.58
	-24.00
	-28.51
	-32.61

	
	
	200 ppm
	-14.03
	-16.34
	-18.78
	-23.59
	-28.11

	4th
	20MHz, SCS = 15kHz
	0 ppm
	-15.75
	-16.95
	-17.97
	-20.02
	-22.01

	
	
	5 ppm
	-15.74
	-16.80
	-17.85
	-19.87
	-21.86

	
	
	10 ppm
	-15.64
	-16.65
	-17.71
	-19.74
	-21.73

	
	
	50 ppm
	-14.59
	-15.58
	-16.57
	-18.63
	-20.66

	
	
	200 ppm
	-12.88
	-13.77
	-14.68
	-16.59
	-18.50

	
	100MHz, SCS = 30kHz
	0 ppm
	-17.03
	-19.75
	-21.56
	-24.90
	-27.96

	
	
	5 ppm
	-17.18
	-19.64
	-21.43
	-24.79
	-27.87

	
	
	10 ppm
	-17.28
	-19.48
	-21.31
	-24.68
	-27.77

	
	
	50 ppm
	-16.64
	-18.48
	-20.30
	-23.77
	-26.93

	
	
	200 ppm
	-12.74
	-14.52
	-16.30
	-19.93
	-23.39

	3rd 
	20MHz, SCS = 15kHz
	0 ppm
	-13.44
	-14.25
	-14.98
	-16.39
	-17.80

	
	
	5 ppm
	-13.42
	-14.17
	-14.87
	-16.29
	-17.70

	
	
	10 ppm
	-13.35
	-14.06
	-14.79
	-16.20
	-17.61

	
	
	50 ppm
	-12.62
	-13.28
	-13.98
	-15.41
	-16.82

	
	
	200 ppm
	-11.32
	-11.96
	-12.59
	-13.86
	-15.18

	
	100MHz, SCS = 30kHz
	0 ppm
	-14.21
	-15.92
	-17.15
	-19.52
	-21.67

	
	
	5 ppm
	-14.26
	-15.83
	-17.08
	-19.44
	-21.61

	
	
	10 ppm
	-14.29
	-15.74
	-16.99
	-19.35
	-21.54

	
	
	50 ppm
	-13.76
	-15.03
	-16.29
	-18.72
	-20.94

	
	
	200 ppm
	-11.09
	-12.28
	-13.50
	-16.00
	-18.41

	2nd
	20MHz, SCS = 15kHz
	0 ppm
	-10.46
	-10.92
	-11.35
	-12.18
	-13.02

	
	
	5 ppm
	-10.42
	-10.87
	-11.30
	-12.13
	-12.97

	
	
	10 ppm
	-10.38
	-10.81
	-11.23
	-12.07
	-12.91

	
	
	50 ppm
	-9.95
	-10.34
	-10.76
	-11.60
	-12.45

	
	
	200 ppm
	-9.09
	-9.47
	-9.81
	-10.57
	-11.32

	
	100MHz, SCS = 30kHz
	0 ppm
	-10.61
	-11.53
	-12.26
	-13.66
	-14.95

	
	
	5 ppm
	-10.63
	-11.47
	-12.20
	-13.61
	-14.92

	
	
	10 ppm
	-10.61
	-11.42
	-12.16
	-13.55
	-14.87

	
	
	50 ppm
	-10.28
	-10.99
	-11.74
	-13.15
	-14.49

	
	
	200 ppm
	-8.76
	-9.42
	-10.10
	-11.54
	-12.95


[bookmark: _GoBack]It can be found that as the guard RB number increases, ASCS performance becomes better because of the attenuation function of the filter. In SI phase, we agreed a range of guard RBs for ASCS and in WI phase, we’d better give an accurate requirement on guard RBs.
However, before determining the guard RBs, it is needed to achieve an agreement on performance requirement for both filter suppression level analysis and link level simulation first. For example, the requirement of ASCS for filter suppression level analysis, or BLER requirement for link level simulation.
Proposal 1: It is needed to achieve an agreement on performance requirements for both filter suppression level analysis and link level simulation before determining guard RBs for ASCS.
3. Conclusion
Propose 1: It is needed to achieve an agreement on performance requirements for both filter suppression level analysis and link level simulation before determining guard RBs.
4. Reference 
[1] RP-240801, Revised WID: Low-power wake-up signal and receiver for NR (LP-WUS/WUR), vivo, NTT DOCOMO, Ericsson, MediaTek, Samsung, Sony
[2] TR38.869(v18.0.0), Study on low-power wake-up signal and receiver for NR.
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