3GPP TSG RAN WG4 Meeting #80
         R4-166912
Gothenburg, Sweden, 22nd – 26th August, 2016
Agenda Item:
7.36.2
Source:
LG Electronics
Title:
TP for MSD level for 3DLs/2ULs inter-band CA in Rel-14
Document for:
Approval
1. Introduction

In RAN4 #80 meetings, UE vendors provided MSD levels for self-desensitization analysis for 3DL/2UL CA band combination. 
In this contribution, we collect the MSD results from the interested companies. And propose TP on the the required MSD tables for self-interfered CA band combinations.
2. Collection of MSD results for 3DL/2UL inter-band CA UE
Table 1 shows the merged MSD results from interested companies [1][2][3][4].
Table 1 MSD results for 3DL/2UL CA UE with self-interference issues
	DL CA
	UL CA
	IMD
	Qualcomm
	LGE
	Huawei
	Avg. 
MSD [dB]
	Proposed MSD

	B1+B3+B40
	B1
	IMD5
	3*fB1 -2*fB3
	15.6
	0.5
	
	8.05
	[8.0]

	
	B3
	
	
	
	
	
	
	

	B1+B5+B40
	B1
	IMD4
	2*fB1 -2*fB5
	
	8.1
	9.0
	8.55
	9.0

	
	B5
	
	
	
	
	
	
	

	B2+B12+B30
	B2
	IMD4
	2*fB2 -2*fB12
	14.0
	10.0
	
	12.0
	12.0

	
	B12
	
	
	
	
	
	
	

	B3+B7+B8
	B3
	IMD3
	2*fB3 - fB7
	23.0
	14.1
	19.9
	19.0
	19.0

	
	B7
	
	
	
	
	
	
	

	
	B3
	IMD2
	fB3 + fB8
	33.1
	25.1
	30.5
	29.6
	30.0

	
	B8
	
	
	
	
	
	
	

	
	B3
	IMD3
	2*fB3 - fB8
	17.9
	12.9
	23.1
	18.0
	18.0

	
	B8
	
	
	
	
	
	
	


For the CA_3A-8A-7A, RAN4 need further discussions to decide the test configuration. So we propose for MSD levels for 3 band combinations as below. 
Table 2 Proposed MSD levels for 3DL/2ULs inter-band CA band combinations
	DL CA
	UL CA
	IMD
	UL Fc (MHz)
	UL BW (MHz)
	UL 
RB #
	3rd DL Fc (MHz)
	DL BW (MHz)
	MSD (dB)

	B1+B3+B40
	B1
	IMD5
	3*fB1 -2*fB3
	1950
	5
	25
	2380
	5
	[8.0]

	
	B3
	
	
	1735
	5
	25
	
	
	

	B1+B5+B40
	B1
	IMD4
	2*fB1 -2*fB5
	1977.5
	5
	25
	2305
	10
	9.0

	
	B5
	
	
	826.5
	5
	25
	
	
	

	B2+B12+B30
	B2
	IMD4
	2*fB2 -2*fB12
	1885
	5
	25
	2353
	5
	12.0

	
	B12
	
	
	708.5
	5
	25
	
	
	


3. Conclusion
In this paper, we propose as follow

Proposal: The required MSD levels for 3DL/2UL CA band combinations by taking average values of proposed MSD results can be defined in TS36.101
	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
	1735
	5
	25
	1830
	5
	
	

	
	
	40
	2380
	5
	25
	2380
	5
	[8.0]
	

	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
	50
	2305
	10
	9.0
	

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

FDD

	
	
	12
	708.5
	5
	25
	738.5
	5
	
	

	
	
	30
	2308
	5
	25
	2353
	5
	12.0
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5.1.5
Summary of interference studies

Table 5.1.5-1 summarizes the CA band combinations with self-interference problems for CA_3DL/2UL CA.
Table 5.1.5-1: Summary of Self-interference analysis for 2UL/3DL CA

	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
	Yes
	TBD
Table 7.3.1A-0bA for CA_1A-3A [TS36.101]

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

	CA_1A-3A-7A
	CA_1A-3A
	-
	-
	Yes
	N/A

	
	CA_1A-7A
	-
	-
	
	Table 7.3.1A-0bA for CA_1A-3A [TS36.101]

	
	CA_3A-7A
	-
	-
	
	Table 7.3.1A-0bA for CA_1A-3A [TS36.101]

	CA_1A-7A-8A
	CA_1A-7A
	-
	5th order
	-
	 No Need 

The IMD5 is fairly small and the overlapped region is quite small portion

	
	CA_1A-8A
	B8 3rd harmonic
	
	-
	Table 7.3.1A-0a for CA_1A-7A-8A [TS36.101]

	CA_1A-8A-40A
	CA_1A-8A
	-
	-
	-
	N/A

	CA_1A-42C
	CA_1A-42A
	-
	4th order
	-
	No impact when consider a fixed Tx-Rx separation of 190MHz in Band 1 own Rx band.

	CA_2A-4A-5A
	CA_2A-4A
	-
	-
	-
	N/A

	CA_2A-4A-29A
	CA_2A-4A
	
	
	
	N/A

	CA_2A-12B
	CA_2A-12A
	-
	-
	-
	N/A

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

	CA_3A-5A-40A
	CA_3A-5A
	-
	-
	-
	N/A

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

	
	CA_3A-8A
	B8 3rd harmonic
	2nd & 3rd order
	-
	Table 7.3.1A-0a for CA_3A-7A-8A [TS36.101]

TBD

	CA_3A-8A-40A
	CA_3A-8A
	-
	-
	-
	N/A

	CA_3A-42C
	CA_3A-42A
	-
	-
	-
	Studied in 2UL/2DL CA in Rel-14. N/A

	CA_4A-12B
	CA_4A-12A
	-
	-
	-
	N/A

	CA_4A-12A-30A
	CA_4A-12A
	-
	-
	-
	N/A

	CA_7C-28A
	CA_7C
	-
	-
	-
	N/A

	
	CA_7A-28A
	-
	-
	-
	N/A

	CA_19A-42C
	CA_19A-42A
	-
	4th order
	-
	Studied in 2UL/2DL CA in Rel-14. Consider specific spectrum of the operator  

N/A

	CA_21A-42C
	CA_21A-42A
	-
	-
	-
	N/A


Table 5.1.5-2 summarizes the CA_ band combinations with self-interference problems for CA_4DL/2UL CA.
Table 5.1.5-2: Summary of Self-interference analysis for 2UL/4DL CA

	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
	Yes
	No need (already covered 3DL CA_1A-3A-40A with 2UL CA_1A-3A)

	
	CA_1A-8A
	2nd harmonic into B3
	-
	
	Table 7.3.1A-0a for CA_1A-3A-8A-40A [TS36.101]

Table 7.3.1A-0bA for CA_1A-3A [TS36.101]

	
	CA_3A-8A
	-
	-
	
	N/A

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

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

	
	CA_3A-5A
	-
	-
	
	Table 7.3.1A-0bA for CA_1A-3A [TS36.101]

	CA_1A-3A-7A-8A
	CA_1A-3A
	-
	-
	Yes
	N/A

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

	
	CA_1A-8A
	2nd harmonic into B3 & 
	-
	
	Table 7.3.1A-0a for CA_1A-3A-7A-8A [TS36.101]

Table 7.3.1A-0bA for CA_1A-3A [TS36.101]

	
	
	3rd harmonic into B7
	-
	
	Table 7.3.1A-0a for CA_1A-3A-7A-8A [TS36.101]

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

	
	CA_3A-8A
	3rd harmonic into B7
	2nd & 3rd order into B7
	
	Table 7.3.1A-0a for CA_1A-3A-7A-8A [TS36.101]

No need (already covered 3DL CA_3A-7A-8A with 2UL CA_3A-8A)

	CA_2A-4A-5A-29A
	CA_2A-4A
	-
	-
	-
	N/A

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

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

	
	CA_7C
	-
	-
	-
	N/A


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 5.1.5.3: 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
	1735
	5
	25
	1830
	5
	
	

	
	
	40
	
	
	
	2380
	5
	[8.0]
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	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
	9.0
	

	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
	12.0
	

	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
	19.0
	

	
	CA_3A-8A
	3
	1735
	5
	25
	1830
	5
	N/A
	FDD

	
	
	8
	900
	5
	25
	945
	5
	
	

	
	
	7
	2515
	10
	50
	2635
	10
	TBD
	

	


The required MSD levels are derived by taking average values of proposed MSD levels from interested companies. If there are outliers, the sources for differences will be discussed and applicability for averaging considered case by case.
<End of change>
