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1	Introduction 
Receiver harmonic mixing causes self-desensitization in the case of a higher LO harmonic falls into the UL of the second band from the band combination. In case of CA_n28A-n78A the fifth LO harmonic can fall into the UL from band n78. For such an event relaxation is required for an UE to achieve compliance with requirements. 
2  Discussion
This combination shall provide an MSD analysis for harmonic mixing with the band combination CA_n28A-n78A. MSD analysis for EN-DC with n77 has been provided previously by [1]. A UE supporting bands n77 and n78 typically uses the same filter for both bands and therefore has same filter performance. The analysis can therefore be re-used. The Tables 1 and 2 provide the values of the individual components and signal power.

Table 1: Assumptions for signal path performance
	Components
	Value
	Unit

	Antenna isolation
	15
	dB

	Front-end loss
	4
	dB

	Triplexer isolation
	25
	dB

	B28 Rx filter total selectivity - main
	70
	dB

	B28 Rx filter total selectivity - diversity
	40
	dB

	PCB isolation
	70
	dB

	Rx 5th order harmonic rejection
	40
	dB



Table 2: Degradation analysis for harmonic mixing
	Performance of Direct Signal Path 

	Parameter
	Main
	Diversity
	Unit

	Tx power at antenna port
	23
	8
	dBm

	Tx power at triplexer output
	-2
	-17
	dBm

	Tx power at LNA input
	-72
	-57
	dBm

	Tx power at antenna port
	23
	8
	dBm

	Performance of PCB Coupling Path

	Tx power at HB PA output
	27
	27
	dBm

	Tx power at LNA input
	-43
	-43
	dBm

	Combined

	Tx power at LNA input
	-43.0
	-42.8
	dBm

	Tx power after Rx mixing (referred to antenna)
	-79.0
	-78.8
	dBm

	MSD after uncorrelated MRC (5MHz carrier)
	18.6
	dB



Proposal 1: Define harmonic mixing MSD of 18.6dB for a 5MHz channel and agree the companion CRs.

4	Conclusions
This combination provides an MSD analysis for harmonic mixing with the band combination CA_n28A-n78A and makes the following proposal:

Proposal 1: Define harmonic mixing MSD of 18.6dB for a 5MHz channel and agree the companion CRs.
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