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1
Introduction
CA_B1_B26 and CA_B4_B5 dual-uplink feature had recently been introduced in REL-13 2UL class A4 WID [1] as both CA combinations are subjected to potential self-interference caused by UL IMD products. This contribution proposes using the CA_B3_B26 MSD and test configuration for B4_B5 and no MSD exception for CA_B1_B26. 
2
Discussion
2.1 2UL CA_B1_B26          
For 2UL CA_B1_B26, the UL harmonics and IMD products analysis as summarized in Table 2.1-1 reveals that B1 DL carrier may be subjected to desensitization caused by IMD4.

	UE UL Carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	814
	849
	1920
	1980

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2*fy_low
	2*fy_high

	2nd harmonics frequency limits (MHz)
	1628 - 1698
	3840 - 3960

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3*fy_low
	3*fy_high

	3rd harmonics frequency limits (MHz)
	2442 - 2547
	5760 - 5940

	2nd order IMD products
	|fx_low – fy_high|
	|fx_high – fy_low|

	IMD frequency limits (MHz)
	1071 - 1166

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	222 - 352
	2991 - 3146

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	462 - 627
	4911 - 5126

	Two-tone 4th order IMD products
	|2*fx_low – 2* fy_high|
	|2*fx_high – 2*fy_low|

	IMD frequency limits (MHz)
	2142 - 2332

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	6831 - 7106
	1276 - 1476

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	4062 - 4312
	1293 - 1518


Table 2.1-1 CA_B1_B26 UL harmonics and IMD products
As the frequency range and IMD composition of this CA combination are very similar to those of CA_B1_B5, which had been shown to be without self-desensitization problem (owing to the B1 UL and DL duplex frequency separation constraint where IMD4 is at least 32 MHz away from B1 DL carrier), we can also conclude that CA_B1_B26 does not have self-desensitization problem caused by 2UL IMD.

Proposal 1: For CA_B1_B26, no MSD exception is required as this combination does not have self-desensitization problem caused by 2UL IMD. 

2.2 2UL CA_B4_B5          
For 2UL CA_B4_B5, the UL harmonics and IMD products analysis as summarized in Table 2.2-1 reveals that B5 DL carrier may be subjected to desensitization caused by IMD2 and IMD5.
	UE UL Carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	824
	849
	1710
	1755

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2*fy_low
	2*fy_high

	2nd harmonics frequency limits (MHz)
	1648 - 1698
	3420 - 3510

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3*fy_low
	3*fy_high

	3rd harmonics frequency limits (MHz)
	2472 - 2547
	5130 - 5265

	2nd order IMD products
	|fx_low – fy_high|
	|fx_high – fy_low|

	IMD frequency limits (MHz)
	861 - 931

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low - fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	12 - 107
	2571 - 2686

	Two-tone 4th order IMD products
	|3*fx_low - fy_high|
	|3*fx_high - fy_low|
	|3*fy_low - fx_high|
	|3*fy_high - fx_low|

	IMD frequency limits (MHz)
	717 - 837
	4281 - 4441

	Two-tone 4th order IMD products
	|2*fx_low - 2*fy_high|
	|2*fx_high - 2*fy_low|

	IMD frequency limits (MHz)
	1722 – 1862

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	5991 - 6196
	1541 - 1686

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	3432 - 3617
	873 - 1038


Table 2.2-1 CA_B4_B5 UL harmonics and IMD products
As the frequency range and IMD composition of this CA combination are similar to those of CA_B3_B26, we can very much reuse the MSD and test configuration as previously derived for CA_B3_B26 for this CA combination [2].     

Proposal 2: For CA_B4_B5, the MSD and test configuration for CA_B3_B26 can mostly be reused, as is summarized below,
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA 
Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode

	
	
	
	
	
	
	
	

	CA_4A-5A
	4
	1721
	5
	25
	2121
	N/A
	FDD

	
	5
	838
	5
	25
	883
	26
	


3
Conclusion
In this contribution, we provided the CA_B1_B26 and CA_B4_B5 UL IMD frequency analysis to address the potential self-interference issue in these two UL CA combinations. Owing to the resemblance of CA_B1_B26 to CA_B1_B5 and CA_B4_B5 to CA_B3_B26 in frequency ranges and IMD compositions, we put forward the following two proposals,

Proposal 1: For CA_B1_B26, no MSD exception is required as this combination does not have self-desensitization problem caused by 2UL IMD.
Proposal 2: For CA_B4_B5, the MSD and test configuration for CA_B3_B26 can mostly be reused, as is summarized below,

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA 
Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode

	
	
	
	
	
	
	
	

	CA_4A-5A
	4
	1721
	5
	25
	2121
	N/A
	FDD

	
	5
	838
	5
	25
	883
	26
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