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1
Introduction
CA_B1_B3 and CA_B1_B8 dual-uplink feature had recently been introduced [1]. Both CA combinations are subjected to potential self-interference caused by UL IMD products. This contribution provides the frequency analysis of UL allocations with IMD problem and proposes the MSD test configurations for core specifications.  
2
Discussion
2.1 2UL CA_B1_B3          
For 2UL CA_B1_B3, 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 IMD3.

	UE UL Carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	1920
	1980

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

	2nd harmonics frequency limits (MHz)
	3420 - 3570
	3840 - 3960

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

	3rd harmonics frequency limits (MHz)
	5130 - 5355
	5760 - 5940

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

	IMD frequency limits (MHz)
	135 - 270

	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)
	1440 - 1650
	2055 - 2250

	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)
	3150 - 3435
	3975 - 4230

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

	IMD frequency limits (MHz)
	270 - 540

	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)
	5895 - 6210
	4860 - 5220

	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)
	2190 - 2520
	1170 - 1515


Table 2.1-1 CA_B1_B3 UL harmonics and IMD products
For IMD3 to fall onto B1 DL carrier, it is subject to the following frequency relation,

2*fB1 – fB3 = fB1 + 190

or

fB1 = fB3 + 190

Since (fB3 + 190) frequency range is 1900 to 1975 which overlaps with B1 UL range, the IMD3 can fall on top of the B1 DL carrier.
By following the same principles for defining the 2UL inter-band CA MSD test configurations as proposed in [2], the following test configuration is proposed for 2UL CA_B1_B3,
	CA
	IMD
	UL Fc (MHz)
	UL BW (MHz)
	UL RB #
	DL Fc (MHz)
	CF (dB)
	MSD (dB)

	B1
	IMD3
	2*fB1 - fB3
	1950
	5
	25
	2140
	0.7
	TBD

	B3
	
	
	1760
	5
	25
	1855
	N/A
	N/A


Table 2.1-2 Proposed MSD test configuration for 2UL CA_B1_B3
2.2 2UL CA_B1_B8          
For 2UL CA_B1_B8, the UL harmonics and IMD products analysis as summarized in Table 2.2-1 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)
	880
	915
	1920
	1980

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

	2nd harmonics frequency limits (MHz)
	1760 - 1830
	3840 - 3960

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

	3rd harmonics frequency limits (MHz)
	2640 - 2745
	5760 - 5940

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

	IMD frequency limits (MHz)
	1005 - 1100

	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)
	90 - 220
	2925 - 3080

	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)
	660 - 825
	4845 - 5060

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

	IMD frequency limits (MHz)
	2010 – 2200

	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)
	6765 - 7040
	1540 - 1740

	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)
	3930 - 4180
	1095 - 1320


Table 2.2-1 CA_B1_B8 UL harmonics and IMD products
For IMD4 to fall onto B1 DL carrier, it is subject to the following frequency relation,

2*fB1 – 2*fB8 = fB1 + 190

or

fB1 = 2*fB8 + 190

Since (2*fB8 + 190) frequency range is 1950 to 2020 which overlaps with B1 UL range, the IMD4 can fall on top of the B1 DL carrier.

By following the same principles for defining the 2UL inter-band CA MSD test configurations as proposed in [2], the following test configuration is proposed for 2UL CA_B1_B8,

	CA
	IMD
	UL Fc (MHz)
	UL BW (MHz)
	UL RB #
	DL Fc (MHz)
	CF (dB)
	MSD (dB)

	B1
	IMD4
	2*fB1 – 2*fB8
	1965
	5
	25
	2155
	1.0
	TBD

	B8
	
	
	887.5
	5
	25
	932.5
	N/A
	N/A


Table 2.2-2 Proposed MSD test configuration for 2UL CA_B1_B8
3
Conclusion
In this contribution, we provided the frequency analysis of UL allocations with IMD problem for CA_B1_B3 and CA_B1_B8 and proposed the following MSD test configurations to be captured in core specifications,

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

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

	
	
	
	
	
	
	
	

	CA_1A_3A
	1
	1950
	5
	25
	2140
	TBD
	FDD

	
	3
	1760
	5
	25
	1855
	N/A
	

	CA_1A_8A
	1
	1965
	5
	25
	2155
	TBD
	FDD

	
	8
	887.5
	5
	25
	932.5
	N/A
	


Table 3-1 Proposed MSD test configurations for 2UL CA_B1_B3 and CA_B1_B8
4
References
[1] 3GPP TR 36.860 V0.11.0 (2014-11) 

[2] R4-144031, “WF on 2UL inter-band CA MSD test configurations”, MediaTek Inc., TSG-RAN WG4 Meeting #71, Seoul, Korea, May 19th – May 23rd, 2014
