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1
Introduction
In last RAN4 meeting, work plan was agreed for 3DL/2UL inter-band CA. For the MSD analysis, RAN4 should decide the test configuration for each CA band combination when IMD/Harmonics impacted to 3rd own Rx band.
In this paper, we propose the MSD test configuration that could be reused the principle of dual-uplink CA test configuration [1].

2
Self-desensitization analysis
2.1  MSD study for 3DL/2UL inter-band CA test configurations
To study MSD level for each CA combination for 3DL/2UL with potential IMD problem, we summarized Harmonics/IMD analysis in Table 1.
Table 1: Self-desensitization problem analysis for 3DL/2UL inter-band CA
	DL Band 
Combination
	UL Band 

Combination
	Frequency
	Self-desensitization

	B1+B3+B5
	B1+B3 (High-High)
B1+B5(Low-High)
B3+B5(Low-High)
	2.1G+1.8G+800M
	B1+B3 : no issue

B1+B5 : no issue

B3+B5 : IMD2/5 into B5 RX, IMD4 into B3 RX ( covered 2UL

	B1+B3+B8
	B1+B3 (High-High)
B1+B8 (Low-High)
B3+B8 (Low-High)
	2.1G+1.8G+900M
	B1+B3 : no issue

B1+B8 : IMD4 into B1 RX ( covered 2UL

B3+B8 : IMD4 into B8 RX ( covered 2UL

B8 HAR2 into B3 RX ( covered 2UL

	B1+B3+B19
	B1+B3 (High-High)
B1+B19 (Low-High)
B3+B19 (Low-High)
	2.1G+1.8G+800M
	B1+B3 : no issue

B1+B19 : no issue

B3+B19 : IMD2/5 into B19 RX, IMD4 into B3 RX ( covered 2UL

	B1+B5+B7
	B1+B5 (Low-High)
B1+B7 (High-High)
B5+B7 (Low-High)
	2.1G+800M+2.6G
	B1+B5 : no issue

B1+B7 : IMD5 into B5 RX ( need to study

B5+B7 : IMD3/5 into B5 RX ( covered 2UL

	B1+B18+B28
	B1+B18 (Low-High)
B1+B28 (Low-High)
B18+B28 (Low-Low)
	2.1G+800M+700M
	B1+B18 : no issue

B1+B28 : IMD5 into B18 RX ( need to study

B18+B28 : IMD5 into B1 RX ( need to study

B28 : HAR3 into B1 RX ( covered 2UL
When consider operator specific frequency ranges for B1+B18+B28 CA UE, there is no IMD problems.

	B1+B19+B21
	B1+B19 (Low-High)
B1+B21 (Mid-High)
B19+B21 (Low-Mid)
	2.1G+800M+1.5G
	B1+B19 : no issue

B1+B21 : no issue

B19+B21 : no issue

	B2+B4+B12
	B2+B4 (High-High)
B4+B12 (Low-High)
	1.9G+2.1G+700M
	B2+B4 : IMD3 into B2 RX, IMD5 into B4 RX ( covered 2UL

B4+B12: IMD4 into B2 RX ( need to study. Only overlap about 2MHz in B2 own DL band. So this case is no impact when we consider over 3MHz CH BW
IMD4 into B4 RX (covered 2UL

	B2+B5+B13
	B2+B13 (Low-High)
	1.9G+800M+700M
	B2+B13 : no issue 

	B3+B7+B20
	B3+B7 (High-High)
B3+B20 (Low-High)
B7+B20 (Low-High)
	1.8G+2.6G+800M
	B3+B7: IMD2 into B20 RX ( need to study
IMD4 into B7 RX (covered 2UL

B3+B20: IMD2/3 into B7 RX ( need to study
IMD4 into B3/B20 RX ( covered 2UL
B7+B20: IMD3/5 into B20 RX ( covered 2UL

	B4+B5+B13
	B4+B13 (Low-High)
	2.1G+800M+700M
	B4+B13 : no issue


For the LTE-A UL CA B4+B12 & DL CA B2+B4+B12, the overlap region is just 2MHz. In case, when the modulated each channel BW is over 3MHz, then there was no inter-modulation impact to own RX Band 2 frequency. 
For the CA B1+B18+B28 UE, RAN WG4 agreed to consider operator specific frequency due to B18 is only used for one operator in Japan.
Therefore we can exclude MSD study for CA band combination  for CA B2+B4+B12 and CA B1+B18+B28. 
Table 2 is proposed MSD test configuration based on 2UL/2DL CA MSD test method.

Table 2: Proposed MSD test configuration for 2UL inter-band CA with potential IMD problem
	DL CA
	UL CA
	IMD
	UL Fc (MHz)
	UL BW (MHz)
	UL 
RB #
	3rd DL Fc (MHz)
	DL BW (MHz)
	CF (dB)
	MSD (dB)

	B1+B5+B7
	B1
	IMD5
	3*fB1 - 2*fB7
	1968
	5
	25
	880
	5
	TBD
	TBD

	
	B7
	
	
	2512
	10
	50
	
	
	
	

	B3+B7+B20
	B3
	IMD2
	fB7 - fB3
	1737
	5
	25
	 806
	5
	TBD
	TBD

	
	B7
	
	
	2543
	10
	50
	
	
	
	

	
	B3
	IMD2
	fB3 + fB20
	1775
	10
	50
	2630
	10
	TBD
	TBD

	
	B20
	
	
	855
	5
	25
	
	
	
	

	
	B3
	IMD3
	2* fB3 - fB20
	1750
	10
	50
	2653
	10
	TBD
	TBD

	
	B20
	
	
	847
	5
	25
	
	
	
	


3
Proposal
Based on the MSD levels as summarized in Table 2, it is proposed to define the following REFSENS exceptions and test configurations in the core specifications for 2UL/3DLs inter-band CA with IMD problem as shown in Table 3. 
Table 3 Proposed 2UL inter-band CA REFSENS exceptions and test configurations

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

	EUTRA CA
DL Configuration
	EUTRA CA
UL Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	3rd DL Fc (MHz)
	DL BW

(MHz)
	MSD 
(dB)
	Duplex mode

	CA_1A-5A-7A
	CA_1A-7A
	1
	1968
	5
	25
	880
	5
	TBD
	FDD

	
	
	7
	2512
	10
	50
	
	
	
	

	CA_3A-7A-20A
	CA_3A-7A
	3
	1737
	5
	25
	 806
	10
	TBD
	FDD

	
	
	7
	2543
	10
	50
	
	
	
	

	
	CA_3A-20A
	3
	1775
	10
	50
	2630
	10
	TBD
	FDD

	
	
	20
	855
	5
	25
	
	
	
	


4
Conclusion
In this contribution, we propose the MSD test configuration for each CA combination with potential IMD problems. The CF (Correction Factor) and MSD levels can be provided from interested companies in next RAN4 meeting. Then Table 3 should be captured in core specification as exception cases of REFSENS requirements for 3DL/2UL inter-band CA.
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