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Introduction
In RAN4#95 e-meeting, we previously discussed the LO leakage issue in [1] together with detailing the 11ax mask measurement procedure and its applicability to NRU. In this contribution we provide further input on the subject.
Discussion
Carrier Leakage Exception and Mask Definition
As discussed in 1, if improperly accounted for, the allowed 28dBc LO leakage may impair the 0dBr setting of the NRU mask. In our measurements we have reused the 802.11ax measurement procedure by only modifying the in-band part to cover the full channel bandwidth as defined for NRU. This Measurement is performed with a 100 kHz resolution bandwidth (RBW) and thus the LO leakage is notable even at high power levels. The in-band peak power in MHz is selected in order to set the 0dB level and this should not be set on the LO leakage itself. Using a wider RBW may help, but only until some lower power level of larger bandwidth as shown in Table 1, this is an issue as, unlike the LTE and NR masks, NRU mask is relative and applies at all power levels.
Table 1: illustration of cases where LO leakage is higher than signal PSD
	PSD dBm/MBW
	Pout [dBm]
	20
	10
	0
	-30

	CHBW
[MHz]
	TXBW
[MHz]
	LO[dBc]
	-28
	-25
	-20
	-10

	
	
	LO[dBm]
	-8
	-15
	-20
	-40

	20
	19.08
	10kHz
	-12.81
	-22.81
	-32.81
	-62.81

	
	
	100kHz
	-2.81
	-12.81
	-22.81
	-52.81

	
	
	1MHz
	7.19
	-2.81
	-12.81
	-42.81

	40
	38.88
	10kHz
	-15.90
	-25.90
	-35.90
	-65.90

	
	
	100kHz
	-5.90
	-15.90
	-25.90
	-55.90

	
	
	1MHz
	4.10
	-5.90
	-15.90
	-45.90

	60
	58.32
	10kHz
	-17.66
	-27.66
	-37.66
	-67.66

	
	
	100kHz
	-7.66
	-17.66
	-27.66
	-57.66

	
	
	1MHz
	2.34
	-7.66
	-17.66
	-47.66

	80
	78.12
	10kHz
	-18.93
	-28.93
	-38.93
	-68.93

	
	
	100kHz
	-8.93
	-18.93
	-28.93
	-58.93

	
	
	1MHz
	1.07
	-8.93
	-18.93
	-48.93

	100
	98.28
	10kHz
	-19.92
	-29.92
	-39.92
	-69.92

	
	
	100kHz
	-9.92
	-19.92
	-29.92
	-59.92

	
	
	1MHz
	0.08
	-9.92
	-19.92
	-49.92

	160
	156.24
	10kHz
	-21.94
	-31.94
	-41.94
	-71.94

	
	
	100kHz
	-11.94
	-21.94
	-31.94
	-61.94

	
	
	1MHz
	-1.94
	-11.94
	-21.94
	-51.94



Observation:
· Even with 1MHz integration BW there are cases where the LO leakage power is higher than the in band PSD at some given power => issue with LO leakage when inside allocated RBs
· LO leakage should not be used to set the 0dBr level
· Using the 2MHz LO exception currently in the spec may work when the LO is out of band like for some wideband operation cases but if in-band, it may: 
· Remove the true in band peak
· Wipe out 10% of power for 20MHz contiguous allocation
· Wipe out 20% of power for 20MHz interlace (2 interlaces)

The best option is to cancel the LO leakage before the mask 0dBr is captured based on signaled LO position and do it at lower resolution BW such that the wanted signal is not affected. 802.11ax Mask measurement procedure does that and uses 100kHz RBW and sets 0dBR position based on in band 1MHz integration filter (or 100KHz RBW peak) and applies mask as is.

Proposal: 
· NRU mask measurement procedure shall be immune to in-band LO leakage issue at all power level
· Proper cancellation of LO leakage without reduction of the wanted signal shall be studied to instruct RAN5 and potentially amend the mask measurement bandwidth and LO leakage exception requirements in 38.101-1 specification
· [bookmark: _GoBack]Use of the signaled LO position is probably necessary
Conclusions
In this contribution, we show that, regardless of the measurement bandwidth used, there are cases where the LO leakage is higher than the signal PSD. Using a too large bandwidth and exception may impair the NRU mask and power measurement. To resolve this issue we make the following proposal.

Proposal: 
· NRU mask measurement procedure shall be immune to in-band LO leakage issue at all power level
· Proper cancellation of LO leakage without reduction of the wanted signal shall be studied to instruct RAN5 and potentially amend the mask measurement bandwidth and LO leakage exception requirements in 38.101-1 specification
· Use of the signaled LO position is probably necessary
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