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1. Introduction
New xDL 2UL (x≥2) combinations were approved as part of xDL 2UL (x>2) [1] and 2DL 2UL WI [2]. Ion this paper we present combinations with potential IMD problems and propose test points and correction factors.   
2. Discussion

For the 2UL cases the test points should be selected according to agreed WF [3]. For 2UL 2DL the testpoint should be such that the IMD is centred at the corresponding DL channel BW to represent the worst case. For 2UL 3DL, the 3rd and victim DL channel can be selected independently of UL frequencies so it is easier to select the worst case sensitivity degradation testpoint. Our proposals for the test points are shown in table 1. 

The correction factors (CF) are also in the table 1. We simulated IMD shapes and analysed the CFs based on selected testpoint. For all cases we also measured the IMD shapes and realigned the results based on IMD shapes. Some PA’s tend to shape the IMD’s slightly. 
Table 1 Proposed Testpoints and correction factors

	Case number
	CA Type
	CA
	UL CA
	IMD
	UL Fc [MHz]
	UL BW [MHz]
	UL  [RB]
	DL Band
	3rd DL Fc [MHz]
	IMD center [MHz]
	DL BW [MHz]
	CF [dB]
	MSD [dB]

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	#1
	2DL 2UL
	B3+B41
	B3
	IMD4
	2*fB42 - 2*fB3
	1735
	5
	25
	B3
	1830.0
	1830.0
	5
	2.12
	FFS

	
	
	
	B41
	
	
	2650
	5
	25
	
	
	
	
	
	

	#2
	
	B8+B41
	B8
	IMD3
	fB41 - 2*fB8
	880.7
	1.4
	6
	B8
	925.7
	923.6
	1.4
	8.14
	FFS

	
	
	
	B41
	
	
	2685
	10
	50
	
	
	
	
	
	

	#3
	
	
	B8
	IMD5
	4*fB8 - fB41
	900
	5
	25
	B8
	945.0
	945.0
	1.4 (5)
	7.8
(3.34)
	FFS

	
	
	
	B41
	
	
	2655
	10
	50
	
	
	
	
	
	

	#4
	3DL 2UL
	B2+B12+B30
	B2
	IMD4
	2*fB2 - 2*fB12
	1887.5
	5
	25
	B30
	2355.0
	2355.0
	5
	2.12
	FFS

	
	
	
	B12
	
	
	710
	5
	25
	
	
	
	
	
	

	#5
	
	B1+B3+B40
	B1
	IMD5
	3*fB1 - 2*fB3
	1950
	5
	25
	B40
	2380.0
	2380.0
	5
	2.52
	FFS

	
	
	
	B3
	
	
	1735
	5
	25
	
	
	
	
	
	

	#6
	
	
	B1
	IMD5
	3*fB1 - 2*fB3
	1950
	5
	25
	B40
	2380.0
	2380.0
	10
	0.54
	FFS

	
	
	
	B3
	
	
	1735
	5
	25
	
	
	
	
	
	

	#7
	
	B1+B5+B40
	B1
	IMD4
	2*fB1 - 2*fB5
	1977.5
	5
	25
	B40
	2305.0
	2302.0
	10
	1.21
	FFS

	
	
	
	B5
	
	
	826.5
	5
	25
	
	
	
	
	
	

	#8
	
	B3+B7+B8
	B3
	IMD3
	2*fB3 - fB7
	1735
	5
	25
	B8
	940.0
	940.0
	5
	0.62
	FFS

	
	
	
	B7
	
	
	2530
	10
	50
	
	
	
	
	
	

	#9
	
	
	B3
	IMD2
	fB3 + fB8
	1735
	5
	25
	B7
	2635.0
	2635.0
	10
	0
	FFS

	
	
	
	B8
	
	
	900
	5
	25
	
	
	
	
	
	

	#10
	
	
	B3
	IMD3
	2*fB3 - fB8
	1772.5
	5
	25
	B7
	2635.0
	2635.0
	10
	0
	FFS

	
	
	
	B8
	
	
	910
	5
	25
	
	
	
	
	
	

	#11
	
	B1+B7+B8
	B1
	IMD5
	3*fB1 - 2*fB7
	1977.5
	5
	25
	B8
	927.5
	922.5
	5
	5.9
	FFS

	
	
	
	B7
	
	
	2505
	10
	50
	
	
	
	
	
	


CA_8A-41A needs carefull analysis before it can be concluded which is the worst case testpoint. There are two IMDs that land on DL channel, first is the stronger IMD3 lands only partially on Dl channel but still covers it fully. This is illustrated in Figure 1. Second case is where the weaker IMD5 lands fully on own DL channel. Without performing the MSD analysis with correct CF’s, it is difficult to estimate which one is worst case test point. 
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Figure 1 CA_8A_41A IMD3 testpoint

CA_1A-5A-40A with UL on CA_1A-5A IMD4 case is similar but more straight forward since it does not have any other IMD. The CF just needs to be analysed for IMD which is not fully aligned with DL channel. The case is illustrated in Figure 2.
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Figure 2 CA_1A-5A-40A UL CA_1A-5A IMD4 testpoint

It should be also noted that CA_1A-3A-40A with UL on CA_1A-3A will have two BSC’s one with 5 and the other with 10 MHz channel BW for B40. The MSD must be analysed and specified for both separately. 
3. Conclusion

The proposed testpoints and correction factors are shown in Table 1. The MSD for CA_8A-41A needs to be analysed before RAN4 can conclude which testpoint will be agreed to 36.101.   
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