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1. Introduction

The MSD issues for the CA_3A-7A-8A 3DL with CA_3A-7A and CA_3A-8A 2UL were discussed in previous RAN4 meetings [1][2]. In this contribution, we provide the text proposal for TR 36.714-00-02 to capture and summarize the current MSD studies for this combination.
2. References
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R4-165757, Self desense test results for xDL/2UL inter-band CA in Rel-14, LG Electronics
3. Text proposal to 36.714-00-02

6.12
LTE Advanced Carrier Aggregation: Band 3 and Band 7 and Band 8 with 2 ULs

6.12.1.4
MSD
When uplink CA configurations CA_3A-7A is paired with downlink CA configuration CA_3A-7A-8A there is interference components from 2 uplink operation which would interfere the downlink of the Band 8.
And also when uplink CA configurations CA_3A-8A is paired with downlink CA configuration CA_3A-7A-8A there is interference components from 2 uplink operation which would interfere the downlink of the Band 7.
Figure 6.12.1.4-1shows the RF front-end architecture for the MSD analysis. Another alternative would be common triplexer based architecture. There is a harmonic trap filter assumed in B8 path for this CA case because harmonic trap was assumed for B8+B7 1UL/2DL CA and for B3+B7+B8 1UL/3DL CA.
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Figure 6.12.1.4-1 Common diplexer architecture for CA_3A-7A-8A 3DL with CA_3A-7A and CA_3A-8A 2UL CA  
Table 6.12.1.4-1shows the MSD analysis for IMD3 interference landing on band 8 DL in CA_3A-7A-8A 3DL with CA_3A-7A 2UL CA.
Table 6.12.1.4-1: MSD analysis for IMD3 of CA_3A-7A-8A 3DL with CA_3A-7A 2UL
	Reference
	UL CA
	IMD
	UL Fc [MHz]
	UL BW [MHz]
	UL  [RB]
	DL Band
	IMD center [MHz]
	DL BW [MHz]
	CF [dB]
	MSD [dB]

	R4-168860 by Huawei, Hisilicon
	B3
	IMD3
	2*fB3 - fB7
	1735
	5
	25
	B8
	940.0
	5
	0.62
	21.6

	
	B7
	
	
	2530
	10
	50
	
	
	
	
	

	R4-165757
by LGE
	B3
	IMD3
	2*fB3 - fB7
	1735
	5
	25
	B8
	 940.0
	5
	1.2
	14.1

	
	B7
	
	
	2530
	10
	50
	
	
	
	
	


Table 6.12.1.4-2, 6.12.1.4-3, 6.12.1.4-4 are the MSD analyses for IMD2, IMD3 and the overlapped IMD2+IMD3 interference landing on band 7 DL in CA_3A-7A-8A 3DL with CA_3A-8A 2UL CA. Note that for the overlapped IMD2+IMD3 case, the B8 third harmonic will also fall on top of the B7 DL block, but the impact of the third harmonic is negligible because it is more than 20dB below the MSD due to IMD2 and IMD3. Thus “H3” is not included in the MSD table.
Table 6.12.1.4-2: MSD analysis for IMD2 of CA_3A-7A-8A 3DL with CA_3A-8A 2UL
	Reference
	UL CA
	IMD
	UL Fc [MHz]
	UL BW [MHz]
	UL  [RB]
	DL Band
	IMD center [MHz]
	DL BW [MHz]
	CF [dB]
	MSD [dB]

	R4-168860 by Huawei, Hisilicon
	B3
	IMD2
	fB3 + fB8
	1735
	5
	25
	B7
	2635.0
	10
	0
	32.0

	
	B8
	
	
	900
	5
	25
	
	
	
	
	

	R4-165757
by LGE
	B3
	IMD2
	fB3 + fB8
	1735
	5
	25
	B7
	2635.0
	10
	1.0
	25.1

	
	B8
	
	
	900
	5
	25
	
	
	
	
	


Table 6.12.1.4-3: MSD analysis for IMD3 of CA_3A-7A-8A 3DL with CA_3A-8A 2UL
	Reference
	UL CA
	IMD
	UL Fc [MHz]
	UL BW [MHz]
	UL  [RB]
	DL Band
	IMD center [MHz]
	DL BW [MHz]
	CF [dB]
	MSD [dB]

	R4-168860 by Huawei, Hisilicon
	B3
	IMD3
	2*fB3 - fB8
	1772.5
	5
	25
	B7
	2635.0
	10
	0
	22.1

	
	B8
	
	
	910
	5
	25
	
	
	
	
	

	R4-165757
by LGE
	B3
	IMD3
	2*fB3 - fB8
	1772.5
	5
	25
	B7
	2635.0
	10
	1.8
	12.9

	
	B8
	
	
	910
	5
	25
	
	
	
	
	


Table 6.12.1.4-4: MSD analysis for overlapped IMD2+IMD3 of CA_3A-7A-8A 3DL with CA_3A-8A 2UL
	Reference
	UL CA
	IMD
	UL Fc [MHz]
	UL BW [MHz]
	UL  [RB]
	DL Band
	IMD center [MHz]
	DL BW [MHz]
	CF [dB]
	MSD [dB]

	R4-168860 by Huawei, Hisilicon
	B3
	IMD2+
IMD3
	fB3 + fB8, 2*fB3 - fB8
	1780
	5
	25
	B7
	2670
	10
	0
	32.5

	
	B8
	
	
	890
	5
	25
	
	
	
	
	


For this combination, there exists an additional scenario where IMD2 and IMD3 from B3+B8 both hit on top of B7 DL but they do not overlap. The MSD analyses are shown in table 6.12.1.4-5. Note that this is an example calculation with UL RB allocations wider than in respective single band RFESENS and these IMD’s don’t include CF’s that will be fairly significant in this case.
Table 6.12.1.4-5: MSD analysis for non-overlapped IMD2+IMD3 of CA_3A-7A-8A 3DL with CA_3A-8A 2UL from R4-168800 (proposed by Huawei, Hisilicon)
	DL CA
	UL CA
	IMD
	UL Fc [MHz]
	UL BW [MHz]
	UL  [RB]
	DL Band
	IMD center [MHz]
	DL BW [MHz]
	MSD [dB]

	3+7+8
	B3
	IMD2
	fB3 + fB8
	1762.5
	15
	75
	B7
	2650.0
	20
	29.0

	
	B8
	
	
	900
	10
	50
	
	
	
	

	
	B3
	IMD3
	2*fB3 - fB8
	1762.5
	15
	75
	B7
	2650.0
	20
	19.2

	
	B8
	
	
	900
	10
	50
	
	
	
	

	
	B3
	IMD2+
IMD3
	fB3 + fB8, 2*fB3 - fB8
	1762.5
	15
	75
	B7
	2650
	20
	29.5

	
	B8
	
	
	900
	10
	50
	
	
	
	


When considering which test point should be defined in the standard, it was agreed to define the IMD3 case for the CA_3A-7A-8A 3DL paired with CA_3A-7A 2UL CA, and define the overlapped IMD2 + IMD3 case for the CA_3A-7A-8A 3DL paired with CA_3A-8A 2UL CA. Table 6.12.1.4-6 shows the merged MSD result from the interested companies, and table 6.12.1.4-7 is the MSD summery for this combination.
Table 6.12.1.4-6: merged MSD results from interested companies
	DL CA
	UL CA
	IMD
	Qualcomm
	LGE
	Huawei
	Avg. 

MSD [dB]
	Proposed MSD

	B3+B7+B8
	B3
	IMD3
	2*fB3 - fB7
	TBD
	14.1
	21.6
	TBD
	TBD

	
	B7
	
	
	
	
	
	
	

	
	B3
	IMD2+IMD3
	fB3 + fB8, 2*fB3 - fB8
	TBD
	25.5
	32.5
	TBD
	TBD

	
	B8
	
	
	
	
	
	
	


Table 6.12.1.4-7: MSD summary for CA_3A-7A-8A 3DL/2UL CA
	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_3A-7A-8A
	CA_3A-7A
	3
	1735
	5
	25
	1830
	5
	N/A
	FDD

	
	
	7
	2530
	10
	50
	2650
	10
	
	

	
	
	8
	895
	5
	25
	940
	5
	TBD
	

	
	CA_3A-8A
	3
	 1780
	5
	25
	 1875
	5
	N/A
	FDD

	
	
	8
	  890
	5
	25
	 935
	5
	
	

	
	
	7
	 2550
	10
	50
	 2670
	10
	TBD
	


6.12.1.5
∆TIB and ∆RIB values
<End of Text Proposal>
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