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1
Introduction
CA_B1_B3 has recently raised considerable attention owning to the popularity of world-wide cellular network deployment in B1 and B3, as well as the known potential cross-band self-interference issue and the challenge in realizing the quadplexer design [1]. Following the way forwards in last RAN4 meeting [2], in this contribution, we present the preliminary quadplexer simulation data from 3 filter vendors for reference and provide our view on the minimum frequency gap requirement between B1 UL and B3 DL for 20-MHz carrier to avoid the potential impact to B3 DL sensitivity.  
2
Discussion
Table 2-1 summarizes the B1_B3 quadplexer preliminary simulation data under typical condition from 3 filter vendors. Though the insertion losses do not seem to be alarmingly high as might have been anticipated, a few cross-band isolations (as highlighted in red) are likely insufficient to elude from self-desensitization problem. It is to our understanding that the filter vendors will continue improving these isolation numbers, which however may be at a cost of increasing insertion loss.

	 
	 
	Vendor 1
	Vendor 2
	Vendor 3

	Insertion Loss (dB)
	B1 Tx
	1.9
	2.2
	1.8

	
	B1 Rx
	1.7
	2.5
	2.2

	
	B3 Tx
	2.1
	2.7
	3.0

	
	B3 Rx
	2.6
	3.4
	2.7

	Isolation (dB)
	B1 Tx to B1 Rx
	59.0
	51.9
	55.0

	
	B1 Rx to B1 Tx
	62.0
	59.8
	54.0

	
	B1 Tx to B3 Rx
	45.0
	43.0
	52.0

	
	B3 Rx to B1 Tx
	57.0
	 
	 

	
	B3 Tx to B3 Rx
	60.0
	52.0
	53.0

	
	B3 Rx to B3 Tx
	62.0
	55.5
	48.0

	
	B3 Tx to B1 Rx
	60.0
	 
	40.0

	
	B1 Rx to B3 Tx
	62.0
	 
	 


Table 2-1 B1_B3 quadplexer preliminary simulation data under typical condition
While the quadplexer cross-band isolation may possibly be engineered to deliver the similar performance as in typical duplexers, let’s say, 50 dB, B3 DL carrier can still suffer from nontrivial desensitization caused by B1 UL carrier spectral spill as B3 DL high-side edge and B1 UL low-side edge are only 40 MHz apart.

To investigate what frequency separation is required between B1 UL and B3 DL carriers with 20-MHz modulation bandwidth to avoid desensitization problem, we have to make sure the noise power spectral density (PSD) from B1 PA after quadplexer isolation is less than -181 dBm/Hz, assuming receiver intrinsic thermal noise floor is -165 dBm/Hz. Table 2-2 summarizes the maximum spectral emission PSD in a few modulation bandwidth offsets from carrier edge captured from a commercial high-band PA datasheet. Based on this reference data and assume quadplexer isolation is 50 dB, we can conclude that 80-MHz gap between B1 UL and B3 DL carriers would not be sufficient to avoid desensitization problem.
	Offset (MHz)
	PSD (dBm/Hz)

	20 - 40
	-80

	40 - 60
	-94

	60 - 80
	-108

	Pout = 26.7 dBm


Table 2-2 Spectral emission PSD captured from a commercial high-band PA datasheet
If we further look into a few FDD high-band UL RB configurations for 20-MHz carrier reference sensitivity with respect to their duplex distance as defined in Table 7.3.1-2 in TS36.101 [3] and summarized here in Table 2-3, we can roughly deduce that the minimum frequency gap to avoid desensitization is around 120 MHz when both B1 UL and B3 DL carriers are filled with full RB at 20 MHz.    

	Band
	Duplex
Distance
(MHz)
	NRB

	1
	190
	100

	2
	80
	50

	3
	95
	50

	4
	400
	100

	7
	120
	75

	22
	100
	50

	23
	180
	100

	25
	80
	50


Table 2-3 UL NRB versus duplex distance for 20-MHz REFSENS test as defined in TS36.101 
3
Conclusion
In this contribution, we presented CA_B1_B3 quadplexer preliminary simulation data from 3 filter vendors for reference and estimated that a minimum frequency gap of 120 MHz is required between B1 UL and B3 DL carriers at 20 MHz with full RB in order to avoid desensitization problem.     
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