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1
Introduction
CA_B8_B42 [1] is categorized as class A2 CA since B8 UL 4th harmonic can potentially fall on top of B42 DL carrier to cause self-desensitization. In this contribution, we provide the B42 MSD analysis as a reference for future specification development.
2
Discussion
CA_B8_B42 is categorized as class A2 CA as B8 UL 4th harmonic can potentially fall on top of B42 DL carrier to cause self-desensitization, as shown in Table 2-1.

	 
	B8 UL
	B8 UL x4 
	B42 DL

	Range (MHz)
	880 – 915
	3520 - 3660
	3400 - 3600


Table 2-1 B8 UL and B42 DL harmonic relation for CA_B8_B42
In this contribution, we provided the B42 MSD analysis based on the common triplexer reference architecture as illustrated in Figure 2-1. 
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Figure 2-1 Reference architecture for CA_B8_B42 MSD analysis
The MSD calculation was based on a set of linearity and isolation parameters as summarized in Table 2-2. Notice that the duplexer rejection level at B42 DL range may vary significantly among parts from different filter vendors, as shown in Figure 2-2 and 2-3, where the vendor 1 duplexer can provide more than 20 dB of rejection, while the vendor 2 duplexer is shy from 10 dB, and which is also known to depend on the relative rejection performance at its 2nd and 3rd harmonic ranges. In this analysis, we assumed 20-dB rejection level at B42 DL range which is closer to vendor 1 duplexer Tx filter response.     
	Isolation
	dB
	Linearity (IP4)
	dBm

	Duplexer 
	20
	Duplexer
	60

	Harmonic filter
	30
	Harmonic filter
	65

	Triplexer
	20
	Triplexer
	60

	Antenna
	10
	Switch
	55

	PCB
	70
	LNA (IIP4)
	-6

	B42 Rx selectivity @ B8 Tx
	50
	
	


Table 2-2 Front-end component isolation and 4th order linearity parameters for MSD calculation
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Figure 2-2 Vendor 1 B8 duplexer Tx wideband response
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Figure 2-3 Vendor 2 B8 duplexer Tx wideband response
Table 2-3 presents the link analysis to calculate the 4th harmonic interference power level (H4) referenced to antenna port for both main path and diversity path. The MSD levels after MRC by assuming uncorrelated H4 between main and diversity paths are summarized in Table 2-4.

	Insertion loss (dB)
	4
	 
	 

	PA output power (dBm)
	27
	 
	 

	Main Path

	Harmonic filter after duplexer
	dBm
	Without harmonic filter
	dBm

	H4 @ PA output
	-20.0
	H4 @ PA output
	-20.0

	Duplexer H4
	-84.0
	Duplexer H4
	-84.0

	H4 @ duplexer output
	-44.0
	H4 @ duplexer output
	-44.0

	Harmonic filter H4
	-115.0
	 
	 

	H4 @ harmonic filter output
	-74.0
	 
	 

	LB Switch H4
	-85.0
	LB Switch H4
	-85.0

	H4 @ switch output
	-73.7
	H4 @ switch output
	-44.0

	Triplexer H4
	-100.0
	Triplexer H4
	-100.0

	H4 @ antenna port
	-92.8
	H4 @ antenna port
	-64.0

	PCB coupling referred to antenna
	-86.0
	PCB coupling referred to antenna
	-86.0

	On-chip DA H4 to LNA
	-102.0
	On-chip DA H4 to LNA
	-102.0

	LNA H4 referred to antenna
	-178.0
	LNA H4 referred to antenna
	-178.0

	Total H4
	-85.1
	Total H4
	-64.0

	Diversity Path

	With harmonic filter
	dBm
	Without harmonic filter
	dBm

	H4 @ antenna
	-102.8
	H4 @ antenna
	-74.0

	Diplexer H4
	-140.0
	Diplexer H4
	-140.0

	HB Switch H4
	-125.0
	HB Switch H4
	-125.0

	PCB coupling referred to antenna
	-86.0
	PCB coupling referred to antenna
	-86.0

	On-chip DA H4 to LNA
	-102.0
	On-chip DA H4 to LNA
	-102.0

	LNA H4 referred to antenna
	-218.0
	LNA H4 referred to antenna
	-218.0

	Total H4
	-85.8
	Total H4
	-73.7


Table 2-3 Link analysis for 4th harmonic power level calculation
	 
	H4 (dBm)
	MSD (dB)

	
	Main
	Diversity
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	w/i harmonic filter
	-85.1
	-85.8
	10.9
	8.2
	6.8
	5.8

	w/o harmonic filter
	-64.0
	-73.7
	24.9
	21.9
	20.1
	18.9


Table 2-4 MSD with H4 fully aligned with DL carrier
The impact of PCB isolation to MSD level (for 5-MHz carrier) was also analyzed, which is illustrated in Figure 2-4. As expected, without harmonic filter, the MSD is relatively high (> 24 dB) and dominated by PA H4 through direct signal paths to Rx inputs. With harmonic filter, the MSD is likely to be bounded to above 10 dB due to finite PCB isolation between PA output and transceiver IC LNA input. 
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Figure 2-4 Impact of PCB isolation to MSD level

3
Conclusion
In this contribution, we provided MSD analysis for B42 in class A2 CA B8_B42 as a reference for future specifications development. Based on our analysis result, it is observed that without harmonic filter, the MSD is relatively high (> 24 dB) and dominated by PA H4 through direct signal paths to Rx inputs. With harmonic filter, the MSD for 5-MHz carrier is likely to be bounded to above 10 dB due to finite PCB isolation between PA output and transceiver IC LNA inputs.                
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