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Introduction
In RAN4#103 meeting, band combinations related to UL configuration DC_3C_n28A were removed due to the lack of triple beat issue analysis in draft CR [1]. And these band combinations related to UL configuration DC_3C_n28A which were removed are listed as below.

DC_3C_n28A with UL_3C_n28A
DC_1A-3C_n28A
DC_1A-1A-3C_n28A
DC_3C_n1A-n28A
DC_3C-7A_n28A
DC_3C-7C_n28A
DC_3C_n7A-n28A
DC_3C-20A_n28A
DC_3C_n28A-n75A
DC_3C_n28A-n78A
DC_3C_n28A-n78(2A)
DC_3C-32A_n28A
DC_3C-38A_n28A
DC_1A-3C-7A_n28A
DC_1A-3C-7C_n28A
DC_1A-1A-3C-7A_n28A
DC_1A-3C-20A_n28A
DC_1A-3C_n28A-n75A
DC_1A-3C_n28A-n78A
DC_1A-3C-32A_n28A
DC_1A-3C-38A_n28A
DC_3C-7A-20A_n28A
DC_3C-7A_n28A-n78A
DC_3C-7C_n28A-n78A
DC_3C-7A-32A_n28A
DC_3C-7A-38A_n28A
DC_3C-20A_n1A-n28A
DC_3C-20A_n28A-n75A
DC_3C-20A-32A_n28A
DC_3C-32A_n1A-n28A
DC_1A-3C-7A_n28A-n78A
DC_1A-3C-7C_n28A-n78A
DC_1A-3C-7A-32A_n28A
DC_1A-3C-7A-38A_n28A
DC_1A-3C-20A_n28A-n75A
DC_1A-3C-20A-32A_n28A
DC_3C-7A-20A_n28A-n78A
DC_3C-20A-32A_n1A-n28A

In RAN4#104bis meeting, triple beat issue of DC_3C_n28A has been analyzed and a TP [2] was approved to capture the final technical results, and DC_3C_n28A has been captured into the current spec.
In RAN4#105 meeting, a WF [3] was approved to capture the guidelines about how to calculate the frequency relationship and how to calculate MSD due to triple beat issue. In this paper, we’d like to further analyze this issue in which triple beat may fall into Rx band of third band as the basic combination DC_3C_n28A with UL_3C_n28A has been specified.

Discussion
According to the WF [3], we can get the unified triple beat detection equation as below.
· A 1st order triple beat product is a 3rd order non-linearity which may affect the third DL band of a three-band inter-band combination if either one of the following TB product falls in the Rx frequency range of the third band:
· TB1 = |f1+f2-f3| 
· TB2 = |f1-f2+f3| 
· TB3 = |f1-f2-f3| 
· TB4 = f1+f2+f3 
When both non-equal equations in (4) are satisfied, a TB product is falling into the Rx freq range of the 3rd band and potential de-sense might happen:


					(4)
Note 1: n= 1, 2, 3 or 4.  
Note 2: If only one non-equality is satisfied, it means that TBn product does Not fall into the Rx band.
Note 3: Here the “3rd Rx band” could be any Rx band in the CA or DC combination under investigation.

Thus, we can get the frequency region into which triple beat of DC_3C_n28A falls according to the following table.
	UE UL carriers
	fx1_low
	fx2_low
	fx1_high
	fx2_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1750
	1745
	1785
	703
	748

	TB1
	|fx1_low-fx2_low+fy_low |
	|fx1_low-fx2_low+fy_high |
	|fx1_high-fx2_high+fy_low |
	|fx1_high-fx2_high+fy_high |
	minFrequency limits
	maxFrequency limits

	TB IMD frequency limits (MHz)
	663
	708
	663
	708
	663
	708

	TB2
	|-fx1_low+fx2_low+fy_low |
	|-fx1_low+fx2_low+fy_high |
	|-fx1_high+fx2_high+fy_low |
	|-fx1_high+fx2_high+fy_high |
	minFrequency limits
	maxFrequency limits

	TB IMD frequency limits (MHz)
	743
	788
	743
	788
	743
	788

	TB3
	|-fx1_low-fx2_low+fy_low |
	|-fx1_low-fx2_low+fy_high |
	|-fx1_high-fx2_high+fy_low |
	|-fx1_high-fx2_high+fy_high |
	minFrequency limits
	maxFrequency limits

	TB IMD frequency limits (MHz)
	2757
	2712
	2827
	2782
	2712
	2827

	TB4
	|fx1_low+fx2_low+fy_low |
	|fx1_low+fx2_low+fy_high |
	|fx1_high+fx2_high+fy_low |
	|fx1_high+fx2_high+fy_high |
	minFrequency limits
	maxFrequency limits

	TB IMD frequency limits (MHz)
	4163
	4208
	4233
	4278
	4163
	4278



It can be observed that triple beat of DC_3C_n28A may fall into Rx band n28, n71, n105 and n77 based on the Unified Triple Beat Detection Equations in the WF [3].
Observation 1: the triple beat of DC_3C_n28A may fall into Rx band n28, n71, n105 and n77 based on the Unified Triple Beat Detection Equations in the WF R4-2220556.
Thus, there is no triple beat issue for the following band combinations with UL configuration UL_3C_n28A which were removed in RAN4#103 meeting.
Proposal 1: it’s proposed to add the following band combinations back with UL configuration UL_3C_n28A.
DC_1A-3C_n28A
DC_1A-1A-3C_n28A
DC_3C_n1A-n28A
DC_3C-7A_n28A
DC_3C-7C_n28A
DC_3C_n7A-n28A
DC_3C-20A_n28A
DC_3C_n28A-n75A
DC_3C_n28A-n78A
DC_3C_n28A-n78(2A)
DC_3C-32A_n28A
DC_3C-38A_n28A
DC_1A-3C-7A_n28A
DC_1A-3C-7C_n28A
DC_1A-1A-3C-7A_n28A
DC_1A-3C-20A_n28A
DC_1A-3C_n28A-n75A
DC_1A-3C_n28A-n78A
DC_1A-3C-32A_n28A
DC_1A-3C-38A_n28A
DC_3C-7A-20A_n28A
DC_3C-7A_n28A-n78A
DC_3C-7C_n28A-n78A
DC_3C-7A-32A_n28A
DC_3C-7A-38A_n28A
DC_3C-20A_n1A-n28A
DC_3C-20A_n28A-n75A
DC_3C-20A-32A_n28A
DC_3C-32A_n1A-n28A
DC_1A-3C-7A_n28A-n78A
DC_1A-3C-7C_n28A-n78A
DC_1A-3C-7A-32A_n28A
DC_1A-3C-7A-38A_n28A
DC_1A-3C-20A_n28A-n75A
DC_1A-3C-20A-32A_n28A
DC_3C-7A-20A_n28A-n78A
DC_3C-20A-32A_n1A-n28A

Summary
Observation 1: the triple beat of DC_3C_n28A may fall into Rx band n28, n71, n105 and n77 based on the Unified Triple Beat Detection Equations in the WF R4-2220556.
Proposal 1: it’s proposed to add the following band combinations back with UL configuration UL_3C_n28A.
DC_1A-3C_n28A
DC_1A-1A-3C_n28A
DC_3C_n1A-n28A
DC_3C-7A_n28A
DC_3C-7C_n28A
DC_3C_n7A-n28A
DC_3C-20A_n28A
DC_3C_n28A-n75A
DC_3C_n28A-n78A
DC_3C_n28A-n78(2A)
DC_3C-32A_n28A
DC_3C-38A_n28A
DC_1A-3C-7A_n28A
DC_1A-3C-7C_n28A
DC_1A-1A-3C-7A_n28A
DC_1A-3C-20A_n28A
DC_1A-3C_n28A-n75A
DC_1A-3C_n28A-n78A
DC_1A-3C-32A_n28A
DC_1A-3C-38A_n28A
DC_3C-7A-20A_n28A
DC_3C-7A_n28A-n78A
DC_3C-7C_n28A-n78A
DC_3C-7A-32A_n28A
DC_3C-7A-38A_n28A
DC_3C-20A_n1A-n28A
DC_3C-20A_n28A-n75A
DC_3C-20A-32A_n28A
DC_3C-32A_n1A-n28A
DC_1A-3C-7A_n28A-n78A
DC_1A-3C-7C_n28A-n78A
DC_1A-3C-7A-32A_n28A
DC_1A-3C-7A-38A_n28A
DC_1A-3C-20A_n28A-n75A
DC_1A-3C-20A-32A_n28A
DC_3C-7A-20A_n28A-n78A
DC_3C-20A-32A_n1A-n28A
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