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[bookmark: _Ref463014664]Introduction
In this contribution, we discuss the need to update/redefine the LAA REFSENS exclusion region in case of B46 combinations with two intra-band contiguous UL CA in licensed bands. 
Discussion
Band 46 MSD due to harmonic coming from license carriers is specified in TS 36.101 by defining a REFSENS exclusion region, i.e. a frequency range in which B46 REFSENS requirement does not apply and it is not tested [1][2]. In RAN4 #81, the exclusion region was also updated to account for the higher desense which could affect LAA 10MHz channels [3][4]. In this contribution, we discuss the need to update/redefine the exclusion region in case of B46 combinations with two intra-band contiguous UL CA in licensed bands.
[bookmark: _Ref478130684]Table 1. Band 46 Reference sensitivity measurement exclusion region in MHz.
	Licensed Component Carriers / E-UTRA Band / Harmonic order / Channel BW in UL

	Licensed Component Carriers
	Harmonic order
	5MHz
	10MHz
	15MHz
	20MHz

	1
	3
	+/- 15
	+/- 23
	+/- 35
	+/- 45

	2
	3
	+/- 15
	+/- 23
	+/- 35
	+/- 45

	3
	3
	+/- 15
	+/- 23
	+/- 35
	+/- 45

	4
	3
	+/- 15
	+/- 23
	+/- 35
	+/- 45

	5
	7
	+/- 10
	+/- 20
	
	

	71
	2
	+/- 15
	+/- 25
	+/- 38
	+/- 50

	8
	6
	+/- 10
	+/- 20
	
	

	11
	4
	+/- 15
	+/- 25
	
	

	13
	7
	+/- 10
	+/- 20
	
	

	19
	7
	+/- 10
	+/- 20
	+/- 30
	

	21
	4
	+/- 15
	+/- 25
	+/- 38
	

	26
	7
	+/- 10
	+/- 20
	+/- 30
	

	28
	7
	+/- 10
	+/- 20
	+/- 30
	+/- 40

	28
	8
	+/- 10
	+/- 20
	+/- 30
	+/- 40

	39
	3
	+/- 15
	+/- 23
	+/- 35
	+/- 45

	41
	2
	+/- 15
	+/- 25
	+/- 38
	+/- 50

	66
	3
	+/- 15
	+/- 23
	+/- 35
	+/- 45

	NOTE 1:   Even though UL harmonic does not fall directly into Band 46 the exclusion region still applies.
NOTE 2:   The center of the exclusion region is obtained by multiplying the UL channel center frequency by the harmonic order.



Table 1 summarized the B46 Reference sensitivity measurement exclusion region in MHz as agreed in [4]. As it can be observed the width of the exclusion region depends on the UL carrier frequency and channel bandwidth. The table was defined by keeping the same exclusion region for different combinations belonging to the same harmonic order. The exclusion region width does not scale linearly with the UL channel BW. This is due to the fact the smaller channel BW allocation would require proportionally larger exclusion region due to the higher PSD of the harmonic interference. This is shown in Figure 1, where a pictorial representation of the agreed LAA REFSENS exclusion region is shown for the 3rd harmonic case. The dark blue region represents the “just miss” region, which for the 5MHz UL configuration is 3 (harmonic order) x 5MHz (channel BW) = 15MHz. The light blue region represents the extra exclusion region compared to the just miss condition. For the 5MHz UL case, the ratio between additional offset and the just miss region is 100% (15MHz/15MHz), while for the case of 20MHz is 50% (30MHz/60MHz). In other words, the 5MHz requires proportionally larger extra offset. 
[image: ]
[bookmark: _Ref478131405]Figure 1. Example of LAA exclusion region for 3rd harmonic case.
A summary of the ratio between additional offset and the "just miss" region is shown in Table 2. The negative values for some harmonic cases implies that the exclusion region is confined inside the just miss region.
The open question we would like to discuss in this paper is how to extend the exclusion region when 2 contiguous carriers are used for UL transmission in licensed bands. First of all two observations can be made:
· In case of 2UL intra-band contiguous CA for the licensed component carriers, the region in which the harmonic interference will spread will be larger compared to the single carrier case.
· In case of 2UL intra-band contiguous CA for the licensed component carriers, the direct hit MSD can be lower compared to the single case (due to the lower PSD of the harmonic interference).
Based on the observations above a rigorous analysis would require to recalculate direct hit MSD and the amount of harmonic side lobe rejection needed for each 2UL case. Another approach would be to extend the existing exclusion region table with an heuristic method. One possibility would be for instance to decide on X% ratio between additional offset and the "just miss" region based on the trend observed in Table 2. If for instance we assume the case of 20+20 CA case and X=50% for the third harmonic (same as the 20MHz single carrier case), we would get a total exclusion region of 180MHz = +/-90MHz. This can be obtained with the following calculation: 120MHz (just miss area=40x3) + 60MHz (50% of 120MHz). This would be exactly doubled compared to the region applied to the single 20MHz case. If instead X=40% is chosen, the total exclusion region would be 168MHz = +/-84MHz.
What discussed above is just an example of a possible approach to avoid long analysis and several meeting cycles. We invite companies to take into account the above observations and provide their view on the best way to handle the B46 REFSENS exclusion region for the case of 2UL contiguous intra-band CA in combination with B46.




[bookmark: _Ref478133840][bookmark: _Ref478132784]Table 2. Ratio between additional offset and the "just miss" region.
	Ratio between additional offset and "just miss" region (in %)

	Licensed Component Carriers
	Harmonic order
	5MHz
	10MHz
	15MHz
	20MHz

	1
	3
	100%
	53%
	56%
	50%

	2
	3
	100%
	53%
	56%
	50%

	3
	3
	100%
	53%
	56%
	50%

	4
	3
	100%
	53%
	56%
	50%

	5
	7
	-43%
	-43%
	
	

	71
	2
	200%
	150%
	153%
	150%

	8
	6
	-33%
	-33%
	
	

	11
	4
	50%
	25%
	
	

	13
	7
	-43%
	-43%
	
	

	19
	7
	-43%
	-43%
	-43%
	

	21
	4
	50%
	25%
	27%
	

	26
	7
	-43%
	-43%
	-43%
	

	28
	7
	-43%
	-43%
	-43%
	-43%

	28
	8
	-50%
	-50%
	-50%
	-50%

	39
	3
	100%
	53%
	56%
	50%

	41
	2
	200%
	150%
	153%
	150%

	66
	3
	100%
	53%
	56%
	50%



Conclusions
In this contribution, we discussed possible approaches to update/extend the LAA REFSENS exclusion region in case of B46 combinations with two contiguous intra-band UL CA in licensed bands. We showed some heuristic approach which could avoid running specific analysis for each combination. We invite companies to take into consideration our observations and provide their view on this matter.
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