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1. Introduction
In this document, we discuss the varying degrees of impact of guard RB on ACS requirements due to degradation in RXLO phase noise from the phase noise present in the main radio.
2. Discussion
In the last meeting, WF [1] was agreed to analyze ACS Vs Guard RB. 
Generalized phase noise profile from TR38.820 [5] with parameters in Table 2-1. 
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Profiles were made for both the Main Radio (MR) and the Wake-Up Radio (WUR) for various degrees of potential current consumption savings where the RXLO phase noise degrades. Changing the PSD0 factor helps us model the degree of potential degradation. For the wake-up radio, it is critical to conserve power during the DRX paging cycles especially for critical low latency applications where the number of DRX pages will increase. Table 2-1 show parameters for 100KHz and 500KHz PLL bandwidths are shown to represent examples of different possible implementations in the UE.
	Parameter
	Value/expression

For 100K loop BW
	Value/expression

For 500K loop BW
	Parameter
	Value

	PSD0
	[1] for MR

[2, 4, 8] for WUR
	[0.4] for MR

[0.8, 1.6, 3.2] for WUR
	
	

	fz,1
	1000
	1000
	αz,1
	2

	fz,2
	1.00E+03
	1.00E+03
	αz,2
	1

	fz,3
	1.00E+08
	1.00E+08
	αz,3
	2

	fp,1
	0.5
	0.5
	αp,1
	3

	fp,2
	1.26E+05
	5.26E+05
	αp,2
	2


‘Table 2-1: Example phase noise profile parameters for various loop BW and RX power modes
Phase noise profiles of the MR and WUR are shown in Figure 2-1. Simulation of the reciprocal phase noise performance Vs Guard RBs for WUR2 is shown in Figure 2-2 with summary for WUR [1, 2, 3] with both PLL bandwidths in Tables 2-2 and 2-3. WUR 1, 2, and 3 would have 3dB, 6dB, and 9dB phase noise degradation. Results show the need to compensate for RPN using increased guard RBs.
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Figure 2-1: Phase Noise profiles for 100KHz (Left) and 500KHz (Right) PLL Bandwidths assuming 6dB WUR phase noise degradation from the MR.
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Figure 2-2: Reciprocal Phase Noise Vs Guard RB performance in the WUS gap for 100KHz (Top) and 500KHz (Bottom) PLL Bandwidths assuming (3-4) dB or WUR 1 phase noise degradation from the MR.

	Parameter
	IPN dBc
	RPN (0 GRB) dBc
	RPN (2 GRB) dBc
	RPN (4 GRB) dBc
	RPN (6 GRB) dBc

	Main
	-43.2
	-33.0
	
	
	

	WUR 1
	-40.7
	-30.0
	-33.1
	-34.8
	-36.1

	WUR 2
	-37.6
	-27.0
	-30.1
	-31.8
	-33.1

	WUR 3
	-34.7
	-24.0
	-27.1
	-28.8
	-30.2


‘Table 2-2: 100KHz Loop BW Simulation
	Parameter
	IPN dBc
	RPN (0 GRB) dBc
	RPN (2 GRB) dBc
	RPN (4 GRB) dBc
	RPN (6 GRB) dBc

	Main
	-43.2
	-26.6
	
	
	

	WUR 1
	-40.3
	-23.6
	-25.2
	-26.6
	-27.9

	WUR 2
	-37.3
	-20.6
	-22.2
	-23.6
	-24.9

	WUR 3
	-34.3
	-17.6
	-19.2
	-20.6
	-21.9


‘Table 2-3: 500KHz Loop BW Simulation

Observation 1: Further degradation of the RXLO integrated phase noise to improve current consumption requires increasing the number of Guard RBs.
Observation 2: Larger PLL bandwidths in WUR could be difficult to implement in WUR since relatively more guard RBs are required than with lower PLL bandwidths.
Other RF impairments such as IMD degradation of WUR compared to MR need to be considered as shown in [6].

Carrier Frequency Offset (CFO) and Filter order could be considered a factor if the WUS filter bandwidth occupies the WUS gap within the NR signal.

Observation 3: Large guard RB offset needs to be considered for IMD, CFO, and limited filter order implementation.
Proposal 1: Consider the phase noise parameters for reciprocal mixing shown in Table 2-1 for TR38.820 section 7.1.2.4.
3. Conclusion
Observation 1: Further degradation of the RXLO integrated phase noise to improve current consumption requires increasing the number of Guard RBs.

Observation 2: Larger PLL bandwidths in WUR could be difficult to implement in WUR since relatively more guard RBs are required than with lower PLL bandwidths.

Observation 3: Large guard RB offset needs to be considered for IMD, CFO, and limited filter order implementation.

Proposal 1: Consider the phase noise parameters for reciprocal mixing shown in Table 2-1 for TR38.820 section 7.1.2.4.
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