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1
Introduction 
B46 REFSENS test frequency exclusion range under licensed band UL harmonic interference had been extensively evaluated and discussed in the past few RAN4 meetings [1-6]. Though the absolute exclusion ranges for all potential interference harmonic order had been agreed, they were specified only for 20-MHz DL carrier in B46 [6]. Further study was suggested as whether the same exclusion ranges can be applied for 10-MHz carrier. In this contribution, we provide our view on how the REFSENS test frequency exclusion ranges were derived and propose that the same ranges defined for 20-MHz carrier can also be applied for 10-MHz carrier.                    
2
Discussion and Proposal
The concept of B46 REFSENS test frequency exclusion range can be illustrated in Figure 2-1, where the licensed band UL Nth-order harmonic falling into B46 could fail the REFSENS requirement when there is at least one RE within B46 downlink transmission bandwidth which falls into the “exclusion range”.
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Figure 2-1 Conceptual illustration of B46 REFSENS test frequency exclusion range
In [5], the exclusion range was evaluated based on the spectral profile of the harmonic interference and the harmonic interference level. Using 3rd-order harmonic interference as shown in Figure 2-2 as an example, the interference noise density 
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 in dBm/Hz at any offset frequency from the center of the harmonic can be calculated by,
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where 
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 is the spectral roll-off ratio (in dB) at 
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 from the center of the harmonic. The B46 receiver noise figure was assumed at 13 dB such that 1-dB margin is available from REFSENS requirement to allow for desensitization, which results in -161 dBm/Hz receiver thermal noise floor. When determining the frequency exclusion range, 
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 was identified where 
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 combined with receiver thermal noise floor at -161 dBm/Hz would cause less than 1-dB desensitization. The exclusion range was then defined as ±
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 around the center frequency of the harmonic.  
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Figure 2-2 Spectral profile of 3rd-order harmonic for exclusion range calculation
Notice that this calculation did not take into account the continual roll-off of harmonic interference beyond
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, meaning that the desensitization level would always be lower than having flat noise density at 
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 (shown as solid red lines in Figure 2-2), at which the B46 REFSENS requirement can still be fulfilled. Based on this assessment, it is asserted that the same frequency exclusion ranges defined for 20-MHz carrier can also be applied for 10-MHz carrier, and that concludes the following proposal, 

Proposal: B46 REFSENS test frequency exclusion ranges defined for 20-MHz carrier can also be applied for 10-MHz carrier.    

3
Conclusion
In this contribution, we proposed that the B46 REFSENS test frequency exclusion ranges defined for 20-MHz carrier can also be applied for 10-MHz carrier.     
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