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1
Introduction
Inter-band CA with lower band receiver harmonic mixing problem had been discussed in past few meetings [1-3]. While the earlier proposal was to not define MSD as its value can be exceptionally high based on some preliminary analysis [1-3], a few companies still would like to see more detailed analysis and assumptions before making the decision as whether to define MSD or to avoid the CA frequency configurations where harmonic mixing problem would occur. This contribution is intended to provide further detailed MSD analysis associated with the 3rd order harmonic mixing issue to facilitate the discussion on how the requirement would be defined.       
2
Discussion
Though the concern with 2nd, 4th, and 5th order harmonic mixing had also been raised in last meeting [3], in this contribution we only focus on MSD analysis associated with the 3rd order harmonic mixing for the following reasons,

· The receiver even-order harmonic rejection performance is highly implementation dependent which could be difficult to be agreed upon among companies.

· 5th order harmonic mixing problem had not been identified among all existing CA combinations.

Among all the existing CA combinations, CA_B20_B40, CA_B26_B41, and CA_B28_B40 had been identified with 3rd order harmonic mixing problem [1-2]. Since all three CAs are L/H band combination, we can use the following generic reference architecture for the MSD analysis.
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Figure 2-1 Reference architecture for Rx harmonic mixing MSD analysis
Table 2-1 summarizes a set of typical receiver performance parameters for the MSD analysis. Table 2-2 presents the link analysis to calculate the interference level in both main and diversity Rx paths as well as MSD level for 5-MHz carrier based on uncorrelated MRC.

	Parameter
	Value
	Unit

	Antenna isolation
	10
	dB

	Front-end loss
	4
	dB

	Diplexer isolation
	15
	dB

	Lower band Rx filter selectivity
	60
	dB

	PCB isolation
	70
	dB

	Rx 3rd order harmonic rejection
	20
	dB


Table 2-1 Typical receiver performance parameters for MSD analysis
	Direct Signal Path

	Parameter
	Main
	Diversity
	 

	Tx power at antenna port
	23
	13
	dBm

	Tx power at diplexer output
	8
	-2
	dBm

	Tx power at LNA input
	-52
	-62
	dBm

	PCB Coupling Path

	Parameter
	Main
	Diversity
	 

	Tx power at HB PA output
	27
	27
	dBm

	Tx power at LNA input
	-43
	-43
	dBm

	Combined

	Tx power at LNA input
	-42.5
	-42.9
	dBm

	Tx power after Rx mixing (referred to antenna)
	-58.5
	-58.9
	dBm

	MSD after uncorrelated MRC (5-MHz carrier)
	36.3
	dB


Table 2-2 Link analysis for MSD calculation
Figure 2-2 shows the MSD level for 5-MHz carrier as a function of Rx filter selectivity at higher band Tx range (which can be as low as 40 dB under worst-case condition) and PCB isolation.
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Figure 2-2 MSD for 5-MHz carrier as a function of Rx filter selectivity and PCB isolation
It can be seen that under worst-case Rx filter selectivity at 40 dB (excluding diplexer isolation), the MSD would be no less than 40 dB when PCB isolation is worse than 80 dB. Although the Tx interference level in direct signal path can be mitigated by cascading more Rx filters, the MSD is still bounded at 36 dB due to the finite PCB isolation at 70 dB.

3
Conclusion
In this contribution, we provided further detailed MSD analysis for inter-band CA with lower band 3rd order harmonic mixing problem. The results show that under typical receiver performance, the MSD for 5-MHz carrier is close to 36 dB, and under worst-case Rx filter selectivity performance, the MSD level can be higher than 40 dB.     
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