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1
Introduction

This contribution provides self interference test configurations based on the agreed harmonics/IMD analysis tables of the xDL/2UL CA band combinations [1]. 

For the 3DL/2UL CA band combinations, we analyse the impact to the 3rd own receiving band by the harmonics and IMD products from the dual uplink transmission. For 4DL/2UL CA band combinations, we analyse the impact to the 3rd and 4th own receiving bands by the harmonics and IMD products from the dual uplink transmission.
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 CA band combinations
	downlink 
CA configuration
	uplink 
CA Configuration
	Harmonic

relation to 3rd band 
without uplink
	intermodulation to 3rd  band 
without uplink
	interference due to small frequency separation
	MSD

	CA_1A-3A-40A
	CA_1A-3A
	-
	5th order
	
	TBD

	CA_1A-5A-40A
	CA_1A-5A
	-
	4th order
	
	TBD

	CA_1A-7A-8A
	CA_1A-7A
	-
	5th order
	
	TBD

	CA_2A-12A-30A
	CA_2A-12A
	-
	4th order
	
	TBD

	CA_3A-7A-8A
	CA_3A-7A
	
	3rd order
	
	TBD

	
	CA_3A-8A
	
	2nd & 3rd order
	
	TBD


Table 2 is proposed MSD test configuration based on 2UL/2DL CA MSD test method.

Table 2: Proposed MSD test configuration for 3DL/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+B3+B40
	B1
	IMD5
	3*fB1 -2*fB3
	1950
	5
	25
	2330
	5
	TBD
	TBD

	
	B3
	
	
	1760
	5
	25
	
	
	
	

	B1+B3+B40
	B1
	IMD5
	3*fB1 -2*fB3
	1950
	5
	25
	2330
	10
	TBD
	TBD1

	
	B3
	
	
	1760
	5
	25
	
	
	
	

	B1+B5+B40
	B1
	IMD4
	2*fB1 -2*fB5
	1977.5
	5
	25
	2305
	10
	TBD
	TBD

	
	B5
	
	
	826.5
	5
	25
	
	
	
	

	B1+B7+B8
	B1
	IMD5
	3*fB1 -2*fB7
	1977.5
	5
	25
	927.5
	5
	N/A
	N/A

	
	B7
	
	
	2505
	10
	50
	
	
	
	

	B2+B12+B30
	B2
	IMD4
	2*fB2 -2*fB12
	1885
	5
	25
	2353
	5
	TBD
	TBD

	
	B12
	
	
	708.5
	5
	25
	
	
	
	

	B3+B7+B8
	B3
	IMD3
	2*fB3 - fB7
	1747
	5
	25
	 951
	5
	TBD
	TBD

	
	B7
	
	
	2543
	10
	50
	
	
	
	

	
	B3
	IMD2
	fB3 + fB8
	1747
	5
	25
	2647
	10
	TBD
	TBD

	
	B8
	
	
	900
	5
	25
	
	
	
	

	
	B3
	IMD3
	2*fB3 - fB8
	1770
	5
	25
	2640
	10
	TBD
	TBD

	
	B8
	
	
	900
	5
	25
	
	
	
	

	Note 1:      This requirement only for applicable to the fallback mode from DL CA_1A-3A-5A-40A with UL CA_1A-3A.


The 5th IMD from UL CA_1A-7A is fallen into the lower frequency range in 3rd DL band 8 when RAN4 consider the 10MHz CBW in Band 7 and the 5MHz CBW in Band 1. The IMD5 for this CA combination is fairly small and the overlapped region is quite small portion, hence RAN4 do not need to specify the MSD level for CA_1A-7A-8A UE.
2.2 MSD study for 4DL/2UL inter-band CA test configurations
To study MSD level for each CA combination for 4DL/2UL with potential IMD problem, we summarized Harmonics/IMD analysis in Table 3.

Table 3: Self-desensitization problem analysis for 4DL/2UL CA band combination
	downlink 
CA configuration
	uplink 
CA Configuration
	Harmonic

relation to 3rd and 4th band 
without uplink
	intermodulation to 3rd and 4th band 
without uplink
	interference due to small frequency separation
	MSD

	CA_1A-3A-8A-40A
	CA_1A-3A
	-
	5th order into B40
	
	TBD ( No need (already covered 3DL CA_1A-3A-40A with 2UL CA_1A-3A)

	CA_1A-3A-5A-40A
	CA_1A-3A
	-
	5th order into B40
	
	TBD ( No need (already covered 3DL CA_1A-3A-40A with 2UL CA_1A-3A)

	
	CA_1A-5A
	-
	4th order into B40
	
	TBD ( No need (already covered 3DL CA_1A-5A-40A with 2UL CA_1A-5A)

	CA_1A-3A-7A-8A
	CA_1A-7A
	-
	5th order into B8
	
	TBD ( No need (already covered 3DL CA_1A-7A-8A with 2UL CA_1A-7A)

	
	CA_3A-7A
	
	3rd order into B8
	
	TBD ( No need (already covered 3DL CA_3A-7A-8A with 2UL CA_3A-7A)

	
	CA_3A-8A
	
	2nd & 3rd order into B7
	
	TBD ( No need (already covered 3DL CA_3A-7A-8A with 2UL CA_3A-8A)

	CA_3A-7C-28A
	CA_3A-7A
	-
	2nd order into B28
	-
	TBD ( No need (already covered 3DL CA_3A-7A-28A with 2UL CA_3A-7A)

	
	CA_7A-28A
	-
	2nd order into B3
	-
	TBD ( No need (already covered 3DL CA_3A-7A-28A with 2UL CA_7A-28A)


The 5th IMD impact to Band 40 is already covered in 3DL/2UL CA when CA_1A-3A-40A UE operated with UL CA_1A-3A. So RAN4 do not need to specify the MSD level for CA_1A-3A-8A-40A UE with UL CA_1A-3A.
All of 4DL/2UL CA MSD issues are covered in lower order DL/2UL CA work items since the UL CA band combination is almost same and restricted configuration between 3DL/2UL CA and 4DL/2UL CA. Therefore, RAN4 do not need to define MSD level for these 4DL/2UL CA band combinations.
3
Proposal
Based on the MSD test configuration as summarized in Table 3, it is proposed to define the following REFSENS exceptions and test configurations in the core specifications for 3DL/2UL inter-band CA with IMD problem as shown in Table 4. 
Table 4 Proposed 3DL/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-3A-40A
	CA_1A-3A
	1
	1950
	5
	25
	 2140
	5
	N/A
	TDD-FDD

	
	
	3
	1760
	5
	25
	1855
	5
	
	

	
	
	40
	
	
	
	2330
	5
	TBD
	

	CA_1A-3A-40A
	CA_1A-3A
	1
	1950
	5
	25
	 2140
	5
	N/A
	TDD-FDD

	
	
	3
	1760
	5
	25
	1855
	5
	
	

	
	
	40
	
	
	
	2330
	10
	TBD1
	

	CA_1A-5A-40A
	CA_1A-5A
	1
	1977.5
	5
	25
	2167.5
	5
	N/A
	TDD-FDD

	
	
	5
	826.5
	5
	25
	871.5
	5
	
	

	
	
	40
	
	
	
	2305
	10
	TBD
	

	CA_2A-12A-30A
	CA_2A-12A
	2
	1885
	5
	25
	1965
	5
	N/A
	FDD

	
	
	12
	708.5
	5
	25
	738.5
	5
	
	

	
	
	30
	2308
	5
	25
	2353
	5
	TBD
	

	CA_3A-7A-8A
	CA_3A-7A
	3
	1747
	5
	25
	1842
	5
	N/A
	FDD

	
	
	7
	2543
	10
	50
	2663
	10
	
	

	
	
	8
	906
	5
	25
	951
	5
	TBD
	

	
	CA_3A-8A
	3
	1747
	5
	25
	1842
	5
	N/A
	FDD

	
	
	8
	900
	5
	25
	945
	5
	
	

	
	
	7
	2527
	10
	50
	2647
	10
	TBD
	

	Note 1:      This requirement only for applicable to the fallback mode from DL CA_1A-3A-5A-40A with UL CA_1A-3A.


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 4 should be captured in core specification as exception cases of REFSENS requirements for 3DL/2UL inter-band CA.
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