
3GPP TSG-RAN WG4 #86BIS Meeting                                        
R4-1803995
Melbourne, Australia, 16 – 20 April, 2018
Agenda item:
6.7.2
Source: 
LG Electronics
Title: 
Self-desense test results for new xDL/2UL CA band combinations in rel-15
Document for:
Approval
1
Introduction

Based on agreed self-desense analysis [1], we provide MSD results for some xDL/2UL CA band combinations with self-interference problems in rel-15.
For 3DL/2UL CA band combinations, we provided MSD results into the 3rd own receiving band by the harmonics and IMD products from the dual uplink transmission. 
For 4DL/2UL CA band combinations and 5DL/2UL CA band combinations, we knew that there was no additional IMD/harmonics impact to 4th and 5th own receiving bands since all self-desense problems will be covered in 2DL/2UL and 3DL/2UL CA band combinations.
2.
Summary of interference studies

Table 1 show the 3DL/2UL CA band combinations with self-interference problems in rel-15 based on agreed TP [1].
Table 1: Summary of Self-interference analysis for 3DL/2UL 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-41A
	CA_1A-3A
	-
	5th IMD
	Yes
	Close proximity issues already captured in Table 7.3.1A-0bA in TS36.101
- FFS

	CA_1A-7A-28A
	CA_1A-7A
	-
	5th IMD
	-
	- FFS

	
	CA_1A-28A
	-
	2nd IMD
	-
	- FFS

	CA_3A-7A-28A
	CA_3A-28A
	-
	3rd IMD
	-
	- FFS

	CA_3A-11A-18A
	CA_3A-11A
	-
	5th IMD
	-
	-FFS

	
	CA_11A-18A
	-
	5th IMD
	-
	- FFS

	CA_3A-11A-26A
	CA_3A-11A
	-
	5th IMD
	-
	- FFS

	
	CA_3A-26A
	-
	5th IMD
	-
	- FFS

	
	CA_11A-26A
	-
	5th IMD
	-
	- FFS


To MSD analysis, we consider as the UE RF component parameters as shown in Table 2 and 3.

Table 2: UE RF Front-end component parameters

	UE ref. architecture
	Cas-caded Diplexer 

Architecture (Almost CA band combinations except CA_1A-3A-41A (Quadplexer-Diplexer Architecture))

	Component
	All CA band combos

	
	IP2 (dBm)
	IP3 (dBm)
	IP4 (dBm)
	IP5 (dBm)

	Ant. Switch
	112
	68
	55
	55

	Diplexer
	115
	87
	55
	55

	Duplexer
	100
	75
	55
	53

	Quadplexer
	110
	72
	55
	52

	PA Forward
	28.0
	32
	30
	28

	PA Reversed
	40
	30.5
	30
	30

	LNA
	10
	0
	0
	-10


Table 3 show the isolation levels according to the RF component. 

Table 3: UE RF Front-end component isolation parameters

	Isolation Parameter
	Value (dB)
	Comment

	Antenna to Antenna
	10
	Main antenna to diversity antenna

	PA (out) to PA (in)
	60
	PCB isolation (PA forward mixing)

	Diplexer
	25
	High/low band isolation

	Quadplexer
	15
	Adjacent Tx-Rx atten level

	PA (out) to PA (out)
	60
	L-H/H-L cross-band

	PA (out) to PA (out)
	50
	H-H cross-band

	LNA (in) to PA (out)
	60
	L-H/H-L cross-band

	LNA (in) to PA (out)
	50
	H-H cross-band

	Duplexer
	50
	Tx band rejection at Rx band


From the analysed results, we propose the MSD levels in Table 4 for these inter-band CA band combinations with self-interference problems in the TR 36.715-00-02.

Table 4: Expected MSD levels for 3DL/2UL CA band combination w/ potential IMD problems

	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+B41
	B1
	IMD5
	|3*fB1-2*fB3|
	1977.5
	5
	25
	2507.5
	5
	0.5
	4.8

	
	B3
	
	
	1712.5
	5
	25
	
	
	
	

	B1+B7+B28
	B1
	IMD5
	|3*fB1 -2*fB7|
	1935
	5
	25
	785
	10
	0.4
	4.3

	
	B7
	
	
	2510
	10
	50
	
	
	
	

	
	B1
	IMD2
	|fB1 +fB28|
	1935
	5
	25
	2665
	10
	1.8
	27.8

	
	B28
	
	
	730
	10
	50
	
	
	
	

	B3+B7+B28
	B3
	IMD3
	|2*fB3 -fB28|
	1712.5
	5
	25
	2682
	5
	1.4
	16.9

	
	B28
	
	
	743
	5
	25
	
	
	
	

	B3+B11+B18
	B3
	IMD5
	|2*fB3 -3*fB11|
	1725
	5
	25
	870
	5
	0.3
	4.9

	
	B11
	
	
	1440
	5
	25
	
	
	
	

	
	B11
	IMD5
	|4*fB18 -fB11|
	1432
	5
	25
	1848
	5
	0.5
	4.2

	
	B18
	
	
	820
	5
	25
	
	
	
	

	B3+B11+B26
	B3
	IMD5
	|2*fB3 -3*fB11|
	1720
	5
	25
	874
	5
	0.5
	5.1

	
	B11
	
	
	1438
	5
	25
	
	
	
	

	
	B3
	IMD5
	|fB3 -4*fB26|
	1782.5
	5
	25
	1483.5
	5
	0.5
	4.8

	
	B26
	
	
	816.5
	5
	25
	
	
	
	

	
	B11
	IMD5
	|fB11 -4*fB26|
	1440
	5
	25
	1856
	5
	0.4
	4.6

	
	B26
	
	
	824
	5
	25
	
	
	
	


In the Table 5, the required MSD levels are proposed into TS36.101 w/ 0.5dB granularity for these inter-band CA band combinations with self-interference problems. The final MSD levels will be averaged with the proposed level for each CA band combination from interested companies.
Table 5: Proposed MSD levels for 3DL/2ULs inter-band CA band combinations

	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
	DL Fc (MHz)
	DL BW
(MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD

	CA_1A-3A-41A
	CA_1A-3A
	1
	1977.5
	5
	25
	2167.5
	5
	N/A
	FDD
	IMD5

	
	
	3
	1712.5
	5
	25
	1807.5
	5
	
	
	

	
	
	41
	2507.5
	5
	25
	2507.5
	5
	5.0
	TDD
	

	CA_1A-7A-28A
	CA_1A-7A
	1
	1935
	5
	25
	2125
	5
	N/A
	FDD
	IMD5

	
	
	7
	2510
	10
	50
	2630
	10
	
	
	

	
	
	28
	730
	10
	50
	785
	10
	4.5
	
	

	
	CA_1A-28A
	1
	1935
	5
	25
	2125
	5
	N/A
	FDD
	IMD2

	
	
	28
	730
	10
	50
	785
	10
	
	
	

	
	
	7
	2545
	10
	50
	2665
	10
	28.0
	
	

	CA_3A-7A-28A
	CA_3A-28A
	3
	1712.5
	5
	25
	1807.5
	5
	N/A
	FDD
	IMD3

	
	
	28
	743
	5
	25
	798
	5
	
	
	

	
	
	7
	2562
	5
	25
	2682
	5
	17.0
	
	

	CA_3A-11A-18A
	CA_3A-11A
	3
	1725
	5
	25
	1820
	5
	N/A
	FDD
	IMD5

	
	
	11
	1440
	5
	25
	1448
	5
	
	
	

	
	
	18
	825
	5
	25
	870
	5
	5.0
	
	

	
	CA_11A-18A
	11
	1432
	5
	25
	1481
	5
	N/A
	FDD
	IMD5

	
	
	18
	820
	5
	25
	865
	5
	
	
	

	
	
	3
	1753
	5
	25
	1848
	5
	4.0
	
	

	CA_3A-11A-26A
	CA_3A-11A
	3
	1720
	5
	25
	1815
	5
	N/A
	FDD
	IMD5

	
	
	11
	1438
	5
	25
	1486
	5
	
	
	

	
	
	26
	829
	5
	25
	874
	5
	5.0
	
	

	
	CA_3A-26A
	3
	1782.5
	5
	25
	1877.5
	5
	N/A
	FDD
	IMD5

	
	
	26
	816.5
	5
	25
	861.5
	5
	
	
	

	
	
	11
	1435.5
	5
	25
	1483.5
	5
	5.0
	
	

	
	CA_11A-26A
	11
	1440
	5
	25
	1488
	5
	N/A
	FDD
	IMD5

	
	
	26
	824
	5
	25
	869
	5
	
	
	

	
	
	3
	1761
	5
	25
	1856
	5
	4.5
	
	


3

Conclusion
In this contribution, we propose the MSD test results for each CA combination with potential IMD problems. The MSD levels can be merged with other MSD test results from interested companies to decide MSD level.
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