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1
Introduction
Considering the unlicensed usage of CBRS 3.5GHz band in United States, a new WID for LAA/eLAA CBRS 3.5GHz band has been initiated in last plenary meeting [1]. In this contribution, we study the CBRS band REFSENS impact caused by UL harmonics from the potential pairing licensed bands based the similar analysis approach for B46 [2] and propose to only define REFSENS test frequency exclusion ranges instead of MSD in technical specifications.              
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Discussion
For LAA/eLAA CBRS 3.5GHz band in United States, the potential pairing licensed bands may comprise B2, B4, B5, B12, B13, B25, B30, B41, B66, and B71. Among them B2, B12, B25, and B66 may have REFSENS impact to CBRS band caused by their UL harmonics and side-lobes, as can be envisioned in Table 2-1.

	Licensed Band
	B48 Range (MHz)

	
	3550 – 3700

	
	UL Range (MHz)
	Order
	Harmonic Range (MHz)

	B2
	1850 – 1910
	2x
	3700 – 3820

	B12
	699 – 716
	5x
	3495 – 3580

	B25
	1850 – 1915
	2x
	3700 – 3830

	B66
	1710 – 1780
	2x
	3420 – 3560


Table 2-1 Licensed band UL harmonics falling into B48 or in close proximity   
By following the similar analysis methodology for B46 REFSENS test frequency exclusion ranges [2], the CBRS band worst-case REFSENS impact ranges can be derived as summarized in Table 2-2.

	Licensed
Band
	CBRS band worst-case REFSENS impact range (MHz)

	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	B2
	TBD
	TBD
	3692.5 - 3700
	3687.5 - 3700
	3677.5 - 3700
	3670 - 3700

	B12
	TBD
	TBD
	3550 - 3580
	3550 - 3580
	N/A
	N/A

	B25
	TBD
	TBD
	3692.5 - 3700
	3687.5 - 3700
	3677.5 - 3700
	3670 - 3700

	B66
	TBD
	TBD
	3550 - 3567.5
	3550 - 3572.5
	3550 - 3582.5
	3550 - 3590


Table 2-2 CBRS band worst-case REFSENS impact ranges caused by licensed band UL harmonics
Notice that for B12 the 5th order harmonic interference had not been analysed before. The REFSENS impact range presented in Table 2-2 was estimated based on 4th order harmonic.

From Table 2-1, it can be seen that in most cases UL carrier harmonic center frequency lands outside the CBRS band range, which also means more than half of the REFSENS test frequency exclusion range is outside the CBRS band range. Considering that under worst-case frequency configuration, only less than 30% of the band range would be impacted by UL harmonic and its side-lobe, it is suggested not to introduce harmonic trap filter in licensed band Tx signal path to alleviate REFSENS impact. Also similar to B48 REFSENS exception due to licensed band UL harmonics, we propose to only define REFSENS test frequency exclusion range instead of MSD in technical specifications.
Section below summarizes our way forward proposals for LAA CBRS 3.5GHz band REFSENS exception for future specification development consideration.     
3
Proposals
Proposal 1: Do not introduce harmonic trap filter in licensed band Tx signal path.
Proposal 2: For REFSENS exception, only define frequency exclusion range instead of MSD in technical specifications.

Proposal 3: To evaluate 5th harmonic frequency exclusion range.

Proposal 4: To evaluate 1.4MHz and 3MHz frequency exclusion ranges, if found needed in the bandwidth combination set. 
4
Conclusion
In this contribution, we studied the LAA CBRS 3.5GHz band REFSENS impact caused by licensed band UL harmonic and devise a set of way forward proposals to define REFSENS exception in technical specifications.     
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