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1.	Introduction
[bookmark: _Hlk67504958]The revised WI for low-power wake-up signal and receiver for NR was approved at TSG RAN#103 [1]. One of the objectives of this WI is to:
	· 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



This topic was discussed at TSG RAN4#110bis, and the Way Forward proposals were agreed [2].
This contribution provides proposals to progress the issues that were FFS in the agreed WF.

2.	Discussion
A few issues were FFS in the agreed WF as follows:
	FFS: 
· The applicable BS types. e.g. BS type 1-C, BS type 1-H and BS type 1-O
· Power degradation of RBs other than LP-WUS signal within the carrier
· Whether BS power boosting is declaration based or not
· Others



The applicable BS types. e.g. BS type 1-C, BS type 1-H and BS type 1-O
As listed in the topic summary [3], there are different views on the applicable frequency range and bands for LP-WUS. Therefore, it is proposed to decide on the applicable BS types after the applicable frequency range and bands for LP-WUS have been decided.
Power degradation of RBs other than LP-WUS signal within the carrier
It was agreed in the WF:
	Way forward: 
· Concept of LP-WUS dynamic range/power boosting is considered as starting point
· The LP-WUS RB power dynamic range (or LP-WUS power boosting) is the difference between the average power of LP-WUS REs (which occupy certain REs within a NR transmission bandwidth configuration and the average power over all REs (from both LP-WUS and the NR carrier containing the LP-WUS REs).
· With following assumption to guide future discussion, RAN4 will revisit the above concept after BS core requirements are settled.
· Transmission power is shared between NR OFDM signal and NR LP-WUS for the same carrier. 
· The rated carrier output power and rated total output power are not changed with LP-WUS power boosting.



Therefore, the available power of RBs other than LP-WUS signal within the carrier will be reduced to provide the power required for LP-WUS power boosting. Some analyses on the potential impact, depending on the power and number of boosted LP-WUS RBs, were provided in tables 1 to 3 below. It can be seen that the power reduction for other RBs varies with the the number and power of boosted LP-WUS RBs. Therefore, it is proposed to consider the power degradation of RBs other than LP-WUS signal within the carrier after the number of LP-WUS RBs have been decided in RAN1.
Table 1: Impact of 3 dB LP-WUS power boosting
	LP-WUS power boosting (dB)
	SCS (KHz)
	Number of RBs
	LP-WUS RBs
	Rated carrier output power (dBm)
	Channel bandwidth (MHz)
	Power reduction for other RBs (dB)

	3
	15
	25
	24
	46
	5
	N/A

	3
	15
	52
	24
	46
	10
	-8.33

	3
	15
	79
	24
	46
	15
	-2.47

	3
	15
	106
	24
	46
	20
	-1.50

	3
	15
	133
	24
	46
	25
	-1.07

	3
	15
	160
	24
	46
	30
	-0.84

	3
	15
	188
	24
	46
	35
	-0.68

	3
	15
	216
	24
	46
	40
	-0.58

	3
	15
	242
	24
	46
	45
	-0.50

	3
	15
	270
	24
	46
	50
	-0.44

	3
	30
	162
	12
	46
	60
	-0.36

	3
	30
	189
	12
	46
	70
	-0.30

	3
	30
	217
	12
	46
	80
	-0.26

	3
	30
	245
	12
	46
	90
	-0.23

	3
	30
	273
	12
	46
	100
	-0.20



Table 2: Impact of 4 dB LP-WUS power boosting
	LP-WUS power boosting (dB)
	SCS (KHz)
	Number of RBs
	LP-WUS RBs
	Rated carrier output power (dBm)
	Channel bandwidth (MHz)
	Power reduction for other RBs (dB)

	4
	15
	25
	24
	46
	5
	N/A

	4
	15
	52
	24
	46
	10
	N/A

	4
	15
	79
	24
	46
	15
	-4.68

	4
	15
	106
	24
	46
	20
	-2.54

	4
	15
	133
	24
	46
	25
	-1.76

	4
	15
	160
	24
	46
	30
	-1.35

	4
	15
	188
	24
	46
	35
	-1.09

	4
	15
	216
	24
	46
	40
	-0.91

	4
	15
	242
	24
	46
	45
	-0.79

	4
	15
	270
	24
	46
	50
	-0.69

	4
	30
	162
	12
	46
	60
	-0.56

	4
	30
	189
	12
	46
	70
	-0.47

	4
	30
	217
	12
	46
	80
	-0.40

	4
	30
	245
	12
	46
	90
	-0.35

	4
	30
	273
	12
	46
	100
	-0.31



Table 3: Impact of 6 dB LP-WUS power boosting
	LP-WUS power boosting (dB)
	SCS (KHz)
	Number of RBs
	LP-WUS RBs
	Rated carrier output power (dBm)
	Channel bandwidth (MHz)
	Power reduction for other RBs (dB)

	4
	15
	25
	24
	46
	5
	N/A

	4
	15
	52
	24
	46
	10
	N/A

	4
	15
	79
	24
	46
	15
	N/A

	4
	15
	106
	24
	46
	20
	-8.95

	4
	15
	133
	24
	46
	25
	-4.64

	4
	15
	160
	24
	46
	30
	-3.24

	4
	15
	188
	24
	46
	35
	-2.49

	4
	15
	216
	24
	46
	40
	-2.02

	4
	15
	242
	24
	46
	45
	-1.73

	4
	15
	270
	24
	46
	50
	-1.49

	4
	30
	162
	12
	46
	60
	-1.18

	4
	30
	189
	12
	46
	70
	-0.98

	4
	30
	217
	12
	46
	80
	-0.83

	4
	30
	245
	12
	46
	90
	-0.72



Whether BS power boosting is declaration based or not
Since support of LP-WUS power boosting would increase BS implementation complexity, similar to NB-IoT power boosting in TS 36.141 [4] and TS 38.141-1 [5], it is proposed to allow BS manufacturer to declare the supported LP-WUS power boosting level in the manufacturer declarations for BS supporting LP-WUS operation, and the power boosting levels allowed to be declared by BS manufacturer can be further discussed.

3.	Conclusion
This contribution has provided proposals to progress the issues that were FFS in the agreed WF in last RAN4 meeting.
Proposal 1: To decide on the applicable BS types after the applicable frequency range and bands for LP-WUS have been decided.
Proposal 2: To consider the power degradation of RBs other than LP-WUS signal within the carrier after the number of LP-WUS RBs have been decided in RAN1.
Proposal 3: To allow BS manufacturer to declare the supported LP-WUS power boosting level in the manufacturer declarations for BS supporting LP-WUS operation, and the power boosting levels allowed to be declared by BS manufacturer can be further discussed.
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