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1
Introduction 
The concern of B46 REFSENS degradation caused by licensed band UL harmonics had been extensively discussed in the past few RAN4 meetings [1-6]. A way forward was agreed in last RAN4 meeting [7] which suggested companies to evaluate the absolute frequency exclusion range in REFSENS test for each UL bandwidth and harmonic order. In this contribution, we provide our evaluation results based on the simulated harmonic interference spectral profiles and the harmonic interference level as estimated in [6].     
2
Discussion
The harmonic interference spectral profiles were simulated based on a complex polynomial PA model with carrier frequency at 500 MHz. The complex coefficients were derived from AM/AM and AM/PM distortion at baseband frequency. Figure 2-1 shows the spectral profile of the fundamental signal with 20 MHz carrier bandwidth. The 2nd, 3rd, 4th, 6th, and 7th harmonic interference spectral profiles are presented in Figure 2-2a, 2-2b, 2-2c, 2-2d, and 2-2e, respectively.
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Figure 2-1 Spectral profile of fundamental signal with 20 MHz carrier bandwidth
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Figure 2-2a Spectral profile of 2nd harmonic
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Figure 2-2b Spectral profile of 3rd harmonic
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Figure 2-2c Spectral profile of 4th harmonic
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Figure 2-2d Spectral profile of 6th harmonic
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Figure 2-2e Spectral profile of 7th harmonic
The frequency exclusion ranges were evaluated based on the above simulated spectral profiles and the harmonic interference levels in B46 as estimated in [6]. Table 2-1 summarizes the harmonic side-lobe attenuation requirement for different UL bandwidth and harmonic order in order to induce less than 1-dB desensitization. Notice that the side-lobe attenuation requirement is linearly scaled with the transmit signal power spectral density.
	 dB
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	2nd
	39
	36
	34
	33

	3rd
	33
	30
	28
	27

	4th
	34
	31
	29
	28

	6th
	5
	2
	1
	0

	7th
	14
	11
	9
	8


Table 2-1 Side-lobe attenuation requirement for different UL bandwidth and harmonic order
Table 2-2 concludes the frequency exclusion range based on the above analysis.

	 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	2nd
	30
	55
	80
	110

	3rd
	28
	54
	75
	100

	4th
	34
	65
	90
	120

	6th
	10
	10
	10
	10

	7th
	20
	30
	30
	40


Table 2-2 Proposed B46 REFSENS test frequency exclusion range (MHz) 
3
Conclusion
In this contribution, we re-evaluated the B46 REFSENS test frequency exclusion range for different licensed band UL carrier bandwidth and harmonic order based on simulated harmonic spectral profiles and estimated harmonic power levels. 
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