
3GPP TSG-RAN WG4 #84BIS Meeting                                        
R4-1710741
Dubrovnik, Croatia, 09 – 13 October, 2017
Agenda item:
8.7.2
Source: 
LG Electronics
Title: 
Self-desense analysis for new xDL/2UL CA band combinations in rel-15
Document for:
Approval
1
Introduction

This contribution provides self interference analysis results for new adding xDL/2UL CA band combinations in rel-15 which were approved in RAN #77 meeting based on the harmonics/IMD analysis tables of the xDL/2UL CA band combination. 

For 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.

For 5DL/2UL CA band combinations, we analyse the impact to the 3rd, 4th and 5th own receiving bands by the harmonics and IMD products from the dual uplink transmission.
Based on the self- desense analysis, we propose that RAN4 need to define the MSD requirements for only 3DL/2UL CA band combinations since there was no different coexistence problems between 3DL/2UL CA and xDL/2UL CA with self desense problems. 
****************** Start of the TP in subcluase 5.1.x of TR36.715-00-02 ************************
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 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-41A-42A
	CA_1A-42A
	-
	4th IMD
	-
	Not necessary to study for the MSD by 4th IMD since B41 and B42 will be operated with synchronized

	
	CA_41A-42A
	-
	4th IMD
	-
	One critical point is that CA_1A-41A only support 1 uplink with Band 1 due to 41 transmission will be impacted to Band 1 reception in UE. So this uplink CA is not supported.

	CA_3A-3A-7A
	CA_3A-7A
	-
	-
	-
	N/A

	CA_3A-7A-32A
	CA_3A-7A
	-
	4th IMD
	-
	TBD

	CA_3A-20A-32A
	CA_3A-20A
	-
	4th IMD
	-
	TBD

	CA_3A-28A-40A
	CA_3A-28A
	-
	-
	-
	N/A

	CA_3A-28A-41A
	CA_3A-41A
	-
	2nd , 3rd IMDs
	-
	TBD
TBD

	CA_3A-41C
	CA_3A-41A
	-
	4th IMD
	-
	This impact already covered in 2DL/2UL CA_3A-41A in Table 7.3.1A-0f in TS36.101

	CA_3A-41A-42A
	CA_3A-41A
	-
	3rd IMD
	-
	Not necessary to study for the MSD by 4th IMD since B41 and B42 will be operated with synchronized

	CA_7A-7A-8A
	CA_7A-8A
	3rd  harmonic from B8 fall into B7
	-
	-
	Harmonic issue already covered in 2DL/1UL CA_7A-8A

	CA_7A-20A-32A
	CA_7A-20A
	-
	-
	-
	N/A

	CA_1A-3A-3A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issues already captured in Table 7.3.1A-0bA in TS36.101

	CA_1A-3A-26A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issues already captured in Table 7.3.1A-0bA in TS36.101

	
	CA_1A-26A
	-
	-
	-
	N/A

	
	CA_3A-26A
	-
	-
	-
	N/A

	CA_1A-7A-26A
	CA_1A-7A
	-
	5th IMD
	-
	TBD

	
	CA_1A-26A
	-
	-
	-
	N/A

	CA_1A-42A-42A
	CA_1A-42A
	-
	-
	-
	N/A

	CA_3A-3A-19A
	CA_3A-19A
	-
	4th IMD
	
	Only consider actual spectrum holdings in Japan for B19.
The 4th IMD already covered in 2DL/2UL CA_3A-19A in Table 7.3.1A-0f in TS36.101

	CA_3A-3A-21A
	CA_3A-21A
	-
	-
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	CA_3A-3A-42A
	CA_3A-42A
	
	2nd & 4th IMDs
	
	The 2nd & 4th IMDs already covered in 2DL/2UL CA_3A-19A in Table 7.3.1A-0f in TS36.101

	CA_3A-7A-26A
	CA_3A-7A
	
	2nd & 3rd IMDs
	
	- No need MSD test since just 1MHz
- TBD

	
	CA_3A-26A
	
	2nd & 3rd IMDs
	
	TBD

TBD

	CA_3A-42A-42A
	CA_3A-42A
	B3 2nd harmonics into B42
	4th& 5th  IMDs
	
	2nd harmonics issue already covered in 2DL/1UL CA_3A-42A.
No simultaneous Tx/Rx operation in Band 42.


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 4DL/2UL 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-41A-42C
	CA_1A-42A
	
	4th IMD into B41
	
	Not necessary to study for the MSD by 4th IMD since B41 and B42 will be operated with synchronized

	
	CA_41A-42A
	
	4th IMD into B1
	
	One critical point is that CA_1A-41A only support 1 uplink with Band 1 due to 41 transmission will be impacted to Band 1 reception in UE. So this uplink CA is not supported.

	
	CA_42C
	
	
	
	N/A

	CA_1A-41C-42A
	CA_1A-42A
	
	4th IMD into B41
	
	Not necessary to study for the MSD by 4th IMD since B41 and B42 will be operated with synchronized

	
	CA_41A-42A
	
	4th IMD into B1
	
	One critical point is that CA_1A-41A only support 1 uplink with Band 1 due to 41 transmission will be impacted to Band 1 reception in UE. So this uplink CA is not supported.

	
	CA_41C
	
	-
	
	One critical point is that CA_1A-41C only support 1 uplink with Band 1 due to 41 transmission will be impacted to Band 1 reception in UE. So this uplink CA is not supported.

	CA_3A-3A-7A-7A
	CA_3A-7A
	-
	-
	-
	N/A

	CA_3A-7A-7A-8A
	CA_3A-7A
	-
	3rd IMD into B8

4th IMD into B7
	-
	3rd IMD already covered in 3DL/2UL CA_3A-7A-8A

4th IMD alredy covered in 2DL/2UL CA_3A-7A

	
	CA_3A-8A
	3rd harmonic from B8 fall into B7
	2nd IMD into B7

3rd IMD into B7
	
	Harmonic issue already covered in 2DL/1UL CA_7A-8A
2nd & 3rd IMD issues already covered in 3DL/2UL CA_3A-7A-8A

	
	CA_7A-8A
	2nd harmonic from B8 fall into B3

3rd harmonic from B8 fall into B7
	
	
	2nd harmonic issus already covered in 2DL/1UL CA_3A-8A

3rd harmonic issus already covered in 2DL/1UL CA_7A-8A

	CA_3A-7A-20A-32A
	CA_3A-7A
	-
	2nd IMD into B20

4th IMD into B32
	-
	2nd IMD already covered in 3DL/2UL CA_3A-7A-20A

4th IMD will be covered in 3DL/2UL CA_3A-7A-32A

	
	CA_3A-20A
	-
	2nd & 3rd IMDs into B7
	-
	2nd & 3rd IMDs already covered in 3DL/2UL CA_3A-7A-20A

	
	CA_7A-20A
	-
	-
	-
	N/A

	CA_3A-28A-40C
	CA_3A-28A
	-
	-
	-
	N/A

	CA_3A-28A-41A-42A
	CA_3A-41A
	2nd harmonic from B3 fall into B42
	2nd , 3rd IMDs fall into B28

3rd IMD fall into B42
	-
	2nd harmonic issus already covered in 2DL/1UL CA_3A-42A 
2nd & 3rd IMDs will be covered in 3DL/2UL CA_3A-28A-41A

Not necessary to study for the MSD by 4th IMD since B41 and B42 will be operated with synchronized

	CA_3A-28A-41C
	CA_3A-41A
	
	2nd , 3rd IMDs fall into B28
	-
	2nd & 3rd IMDs will be covered in 3DL/2UL CA_3A-28A-41A

	CA_3A-41C-42A
	CA_3A-41A
	
	4th IMD fall into B41

3rd IMD fall into B42
	-
	4th IMD issue already covered in 2DL/2UL CA_3A-41A

Not necessary to study for the MSD by 4th IMD since B41 and B42 will be operated with synchronized

	CA_3A-41A-42C
	CA_3A-41A
	
	3rd IMD fall into B42
	
	Not necessary to study for the MSD by 4th IMD since B41 and B42 will be operated with synchronized

	CA_1A-3A-3A-19A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issues already captured in Table 7.3.1A-0bA in TS36.101

	
	CA_1A-19A
	-
	-
	-
	N/A

	
	CA_3A-19A
	-
	-
	-
	N/A

	CA_1A-3A-3A-21A
	CA_1A-3A
	-
	3rd & 5th IMDs into B21
	Yes
	- These IMD problems already covered in 3DL_CA_1A-3A-21A 2UL_CA_1A-3A.
- Close proximity issues already captured in Table 7.3.1A-0bA in TS36.101

	
	CA_1A-21A
	-
	-
	-
	N/A

	
	CA_3A-21A
	-
	3rd IMD into B1
	-
	- These IMD problems already covered in 3DL_CA_1A-3A-21A 2UL_CA_1A-3A.

	CA_1A-3A-3A-42A
	CA_1A-3A
	B3 2nd harmonics into B42
	4th IMD into B42
	Yes
	- Harmonics issues already completed in 2DL/1UL CA_3A-42A.
- The 4th IMD issue already covered in 3DL_CA_1A-3A-42A 2UL_CA_1A-3A.
- Close proximity issues already captured in Table 7.3.1A-0bA in TS36.101

	
	CA_1A-42A
	-
	-
	-
	N/A

	
	CA_3A-42A
	-
	-
	-
	N/A

	CA_1A-3A-7A-26A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issues already captured in Table 7.3.1A-0bA in TS36.101

	
	CA_1A-7A
	-
	5th IMD into B26
	-
	- The 5th IMD issue will be covered in 3DL_CA_1A-7A-26A 2UL_CA_1A-7A.

	
	CA_1A-26A
	-
	-
	-
	N/A

	
	CA_3A-7A
	-
	2nd & 3rd IMDs into B26
	-
	- The 2nd & 3rd IMDs issue will be covered in 3DL_CA_3A-7A-26A 2UL_CA_3A-7A.

	
	CA_3A-26A
	-
	2nd & 3rd IMDs into B7
	
	- The 2nd & 3rd IMDs issue will be covered in 3DL_CA_3A-7A-26A 2UL_CA_3A-26A.

	CA_1A-7A-7A-26A
	CA_1A-7A
	-
	5th IMD into B26
	-
	- The 5th IMD issue will be covered in 3DL_CA_1A-7A-26A 2UL_CA_1A-7A.

	
	CA_1A-26A
	-
	-
	-
	N/A

	CA_1A-42A-42C
	CA-1A-42A
	-
	4th IMD into B42
	-
	- The IMD issue were not impact into B42 since simultaneous Tx/Rx is not allowed in B42.

	CA_1A-42D
	CA_1A-42A
	-
	4th IMD into B42
	-
	- The IMD issue were not impact into B42 since simultaneous Tx/Rx is not allowed in B42.

	CA_3A-3A-7A-8A
	CA_3A-7A
	-
	3rd IMD into B8
	-
	- The 3rd IMD issue already covered in 3DL_CA_3A-7A-8A 2UL_CA_3A-7A.

	
	CA_3A-8A
	B8 3rd harmonic into B7
B8 2nd harmonic into B3
	2nd & 3rd IMDs into B7
4th & 5th IMDs into B3
	-
	- Harmonics issues already completed in 2DL/1UL CA_3A-8A and 2DL/1UL CA_7A-8A.

- The 2nd & 3rd IMDs issues are already covered in 3DL_CA_3A-7A-8A_2UL_CA_3A-8A
- The 4th & 5th IMDs issues are already covered in 2DL/2UL_CA_3A-8A

	
	CA_7A-8A
	B8 2nd harmonics into B3
	-
	-
	- Harmonics issues already completed in 2DL/1UL CA_3A-8A.

	CA_3A-3A-19A-21A
	CA_3A-19A
	-
	4th IMD into B3
	-
	- The 4th IMD issue is already covered in 2DL/2UL_CA_3A-19A

	
	CA_3A-21A
	-
	5th IMD into B19
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_19A-21A
	-
	5th IMD into B3
	-
	- The 5th IMD issues are already covered in 3DL_CA_3A-19A-21A_2UL_CA_19A-21A

	CA_3A-3A-42C
	CA_3A-42A
	B3 2nd harmonic into B42
	2nd & 4th IMDs into B3

4th & 5th IMDs into B42
	-
	- Harmonics issues already completed in 2DL/1UL CA_3A-42A.
- These all IMD problems are already covered in 2DL/2UL_CA_3A-42A

	CA_3A-7A-7A-26A
	CA_3A-7A
	-
	2nd & 3rd IMDs into B26
	-
	- These 2nd & 3rd IMDs problems will be covered in 3DL_CA_3A-7A-26A_2UL_CA_3A-7A

	
	CA_3A-26A
	-
	2nd & 3rd IMDs into B7
	-
	- These 2nd & 3rd IMDs problems will be covered in 3DL_CA_3A-7A-26A_2UL_CA_3A-26A

	CA_3A-42A-42C
	CA-3A-42A
	B3 2nd harmonic into B42
	4th & 5th IMDs into B42
	-
	- Harmonics issues already completed in 2DL/1UL CA_3A-42A.

- The IMD issue were not impact into B42 since simultaneous Tx/Rx is not allowed in B42.

	CA_3A-42D
	CA_3A-42A
	B3 2nd harmonic into B42
	4th & 5th IMDs into B42
	-
	- Harmonics issues already completed in 2DL/1UL CA_3A-42A.

- The IMD issue were not impact into B42 since simultaneous Tx/Rx is not allowed in B42.


Table 5.1.5-3 summarizes the CA_ band combinations with self-interference problems for CA_5DL/2UL CA.
Table 5.1.5-3: Summary of Self-interference analysis for 5DL/2UL CA

	downlink 
CA configuration
	uplink 
CA Configuration
	Harmonic

relation to 3rd, 4th and 5th  band 
without uplink
	intermodulation to 3rd, 4th and 5th  band
without uplink
	interference due to small frequency separation
	MSD

	CA_1A-41C-42C 
	CA_1A-42A
	-
	4th IMD into B41
	
	Not necessary to study for the MSD by 4th IMD since B41 and B42 will be operated with synchronized

	
	CA_41A-42A
	-
	4th IMD into B1
	-
	One critical point is that CA_1A-41A only support 1 uplink with Band 1 due to 41 transmission will be impacted to Band 1 reception in UE. So this uplink CA is not supported.

	
	CA_41C
	
	
	
	One critical point is that CA_1A-41C only support 1 uplink with Band 1 due to 41 transmission will be impacted to Band 1 reception in UE. So this uplink CA is not supported.

	
	CA_42C
	
	
	
	N/A

	CA_1A-3A-3A-19A-21A
	CA_1A-3A
	-
	3rd & 5th IMDs into B21
	Yes
	- No MSD due to IMD to be specified according to actural spectrum holdings.
- Close proximity issues already captured in Table 7.3.1A-0bA in TS36.101

	
	CA_1A-19A
	-
	-
	-
	N/A

	
	CA_1A-21A
	-
	-
	-
	N/A

	
	CA_3A-19A
	-
	-
	-
	N/A

	
	CA_3A-21A
	-
	3rd IMD into B1
5th IMD into B19
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_19A-21A
	
	5th IMD into B3
	-
	- The IMD issue was covered in 3DL CA_3A-19A-21A 2UL CA_19A-21A

	CA_1A-3A-3A-42C
	CA_1A-3A
	B3 2nd harmonics into B42
	4th IMD into B42
	Yes
	- Harmonics issues already completed in 2DL/1UL CA_3A-42A.

-The IMD issue was covered 3DL CA_1A-3A-42A with 2UL CA_1A-3A.
- Close proximity issues already captured in Table 7.3.1A-0bA in TS36.101

	
	CA_1A-42A
	-
	-
	-
	N/A

	
	CA_3A-42A
	B3 2nd harmonics into B42
	4th & 5th IMDs into B42
	-
	- Harmonics issues already completed in 2DL/1UL CA_3A-42A.

-The IMD issue were not impact into B42 since simultaneous Tx/Rx is not allowed in B42.

	CA_1A-42C-42C
	CA-1A-42A
	-
	4th IMDs into B42
	-
	-The IMD issue were not impact into B42 since simultaneous Tx/Rx is not allowed in B42.

	CA_1A-42E
	CA_1A-42A
	-
	4th IMDs into B42
	-
	-The IMD issue were not impact into B42 since simultaneous Tx/Rx is not allowed in B42.

	CA_3A-3A-7A-7A-8A
	CA_3A-7A
	-
	3rd IMD into B8
	-
	-The IMD issue was covered 3DL CA_3A-7A-8A with 2UL CA_3A-7A.

	
	CA_3A-8A
	B8 3rd harmonic into B7
	2nd & 3rd IMDs into B7
	-
	- Harmonics issues already completed in 2DL/1UL CA_7A-8A.

-The IMD issue were covered 3DL CA_3A-7A-8A with 2UL CA_3A-8A.

	
	CA_7A-8A
	B8 2nd harmonics into B3
	-
	-
	- Harmonics issues already completed in 2DL/1UL CA_3A-8A.

	CA_3A-28A-41A-42C 
	CA_42C
	-
	-
	-
	N/A

	CA_3A-41C-42C
	CA_42C
	-
	-
	-
	N/A

	CA_3A-42E
	CA-3A-42A
	B3 2nd harmonic into B42
	4th & 5th IMDs into B42
	-
	- Harmonics issues already completed in 2DL/1UL CA_3A-42A.

- The IMD issue were not impact into B42 since simultaneous Tx/Rx is not allowed in B42.

	CA_3A-42C-42C
	CA_3A-42A
	B3 2nd harmonic into B42
	4th & 5th IMDs into B42
	-
	- Harmonics issues already completed in 2DL/1UL CA_3A-42A.

- The IMD issue were not impact into B42 since simultaneous Tx/Rx is not allowed in B42.

	CA_3A-3A-42D
	CA_3A-42A
	B3 2nd harmonic into B42
	4th & 5th IMDs into B42
	-
	- Harmonics issues already completed in 2DL/1UL CA_3A-42A.

- The IMD issue were not impact into B42 since simultaneous Tx/Rx is not allowed in B42.

	CA_28A-41C-42C
	CA_42C
	-
	-
	-
	N/A


Based on the MSD test configuration as summarized in Table 5.1.5.1, 5.1.5.2 & 5.1.5.3, it is proposed to define the following REFSENS exceptions and test configurations in the core specifications for 3DL/2UL inter-band CA with IMD problems.
Table 5.1.5.4 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
	DL Fc (MHz)
	DL BW
(MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD

	CA_3A-7A-32A
	CA_3A-7A
	3
	1775
	5
	25
	1870
	5
	N/A
	FDD
	IMD4

	
	
	7
	2510
	10
	50
	2630
	10
	
	
	

	
	
	32
	-
	-
	-
	1470
	5
	TBD
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	CA_3A-28A-41A
	CA_3A-41A
	3
	1720
	5
	25
	1815
	5
	N/A
	TDD-FDD
	IMD2

	
	
	41
	2510
	5
	25
	2510
	5
	
	
	

	
	
	28
	735
	5
	25
	790
	5
	TBD
	
	

	
	CA_3A-41A
	3
	1720
	5
	25
	1815
	5
	N/A
	TDD-FDD
	IMD3

	
	
	41
	2660
	5
	25
	2660
	5
	
	
	

	
	
	28
	725
	5
	25
	780
	5
	TBD
	
	

	CA_1A-7A-26A
	CA_1A-7A
	1
	1965
	5
	25
	2155
	5
	N/A
	FDD
	IMD5

	
	
	7
	2510
	10
	50
	2630
	10
	
	
	

	
	
	26
	830
	5
	25
	875
	5
	TBD
	
	

	CA_3A-7A-26A
	CA_3A-7A
	3
	1712.5
	5
	25
	1807.5
	5
	N/A
	FDD
	IMD2

	
	
	7
	2565
	10
	50
	2685
	10
	
	
	

	
	
	26
	816.5
	5
	25
	861.5
	5
	TBD
	
	

	
	CA_3A-7A
	3
	1720
	5
	25
	1815
	5
	N/A
	FDD
	IMD3

	
	
	7
	2560
	10
	50
	2680
	10
	
	
	

	
	
	26
	835
	5
	25
	880
	5
	TBD
	
	

	
	CA_3A-26A
	3
	1780
	5
	25
	1875
	5
	N/A
	FDD
	IMD2

	
	
	26
	845
	5
	25
	890
	5
	
	
	

	
	
	7
	2505
	10
	50
	2625
	10
	TBD
	
	

	
	CA_3A-26A
	3
	1750
	5
	25
	1845
	5
	N/A
	FDD
	IMD3

	
	
	26
	835
	5
	25
	880
	5
	
	
	

	
	
	7
	2545
	10
	50
	2665
	10
	TBD
	
	


<End of TP> 
