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1 Introduction
MSD caused by receiver harmonic mixing with UL aggressor has been defined for certain inter-band CA combinations in LTE [1] and inter-band EN-DC combinations in NR [2]. In LTE, only 3rd order receiver harmonic mixing with fundamental UL aggressor has been considered. On the other hand, in NR EN-DC, MSD has not only been defined for 3rd and 5th order receiver harmonic mixing with fundamental UL aggressor, 3rd order harmonic mixing with aggressor UL 2nd harmonic and 2nd order harmonic mixing with aggressor UL 3rd harmonic were also introduced. In this contribution, we propose to remove MSD requirements for EN-DC combinations due to receiver even order harmonic mixing with UL aggressor 3rd harmonic as the DL interference level generated from this mechanism is expected to be substantially lower than the victim receiver thermal noise floor to cause any discernible sensitivity degradation.                

2 Discussion
Table 2-1 and Table 2-2 summarize the LTE inter-band CA combinations and NR inter-band EN-DC combinations respectively which are subjected to sensitivity degradation caused by receiver harmonic mixing with UL aggressor. The corresponding harmonic mixing mechanism and MSD values are also presented to illustrate how the harmonic mixing mechanism would affect the MSD level.

	CA Combination
	Victim Band
	Aggressor Band
	Rx Harmonic Mixing order
	UL Harmonic Order
	MSD (dB)
	Victim CBW (MHz)

	CA_2A-46A
	2
	46
	3
	1
	28.0
	5

	CA_2A-71A
	71
	2
	3
	1
	26.8
	5

	CA_20A-40A
	20
	40
	3
	1
	36.3
	5

	CA_28A-40A
	28
	40
	3
	1
	37.8
	5


Table 2-1 LTE inter-band CA combinations subjected to receiver harmonic mixing problem
	EN-DC Combination
	Victim Band
	Aggressor Band
	Rx Harmonic Mixing order
	UL Harmonic Order
	MSD (dB)
	Victim CBW (MHz)

	DC_2A-n71A
	n71
	2
	3
	1
	26.8
	5

	DC_7A-n78A
	n78
	7
	2
	3
	8.3
	10

	DC_11A-n79A
	11
	n79
	3
	1
	39.3
	5

	DC_19A-n79A
	19
	n79
	5
	1
	29.5
	5

	DC_21A-n79A
	21
	n79
	3
	1
	39.3
	5

	DC_26A_n41A
	26
	n41
	3
	1
	24.3
	5

	DC_26A_n79A
	26
	n79
	5
	1
	27.0
	5

	DC_28A-n77A
	28
	n77
	5
	1
	28.0
	5

	DC_40A_n78A
	n78
	40
	2
	3
	8.3
	10

	DC_40A_n78A
	40
	n78
	3
	2
	10.4
	5

	DC_41A_n77A
	n77
	41
	2
	3
	8.3
	10

	DC_41A_n77A
	41
	n77
	3
	2
	10.4
	5

	DC_41A_n78A
	n78
	41
	2
	3
	8.3
	10

	DC_41A_n78A
	41
	n78
	3
	2
	10.4
	5


Table 2-2 NR inter-band EN-DC combinations subjected to receiver harmonic mixing problem
In LTE, although there are inter-band CA combinations subjected to receiver 2nd order harmonic mixing with fundamental UL aggressor, such as CA_3A-5A and CA_4A-5A, it was generally consented that the even order harmonic mixing gain is substantially lower than odd order harmonic mixing gain for a well-balanced switching mixer. As a result, no MSD is required for those CA combinations. However, in last RAN4 meeting, it was brought up that even order harmonic mixing could become more pronounced at higher frequency bands and MSD may need to be introduced for EN-DC combinations such as DC_3A_n78A [3]. On the other hand, despite the MSD for 2nd order harmonic mixing with fundamental UL aggressor could be around 13 dB as had been derived in [3] or even up to 20 dB, by taking into account the UL fundamental to 3rd harmonic ratio which is typically higher than 40 dB, it is expected that the DL interference level caused by receiver even order harmonic mixing with aggressor UL 3rd harmonic would be substantially lower than the receiver thermal noise floor. As a result, MSD for such harmonic mixing mechanism is not required.

Observation 1: DL interference level caused by receiver even order harmonic mixing with aggressor UL 3rd harmonic is substantially lower than the receiver thermal noise floor.           

Based on the above observation, we arrive at the following two proposals:

Proposal 1: MSD is not required for receiver even order harmonic mixing with aggressor UL 3rd harmonic. 

Proposal 2: Remove MSD requirements for EN-DC combinations as highlighted in Table 2-2 which are subjected to receiver even order harmonic mixing with aggressor UL 3rd harmonic from current technical specifications.    
3 Conclusion
In this contribution, we propose to remove MSD requirements for EN-DC combinations due to receiver even order harmonic mixing with UL aggressor 3rd harmonic from current technical specifications.     
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