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Table 1-1: 3DL/2UL CA configurations part of the WI
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-3A-3A
	CA_1A-3A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	

	CA_1A-3A-18A
	CA_1A-3A,
CA_1A-18A,
CA_3A-18A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	55
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	18
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-3A-20A
	CA_1A-3A
CA_1A-20A
CA_3A-20A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-3A-26A
	CA_1A-3A, CA_1A-26A,
CA_3A-26A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	55
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	26
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-3A-41A2
	CA_1A-3A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	41
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-7A-26A
	CA_1A-7A, CA_1A-26A, CA_7A-26A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	55
	0

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	26
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-7C
	CA_1A-7A
CA_7C
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	7
	See CA_7C Bandwidth Combination Set 2 in Table 5.6A.1-1 of TS36.101
	
	

	
	
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	1

	
	
	7
	See CA_7C Bandwidth Combination Set 1 in Table 5.6A.1-1 of TS36.101
	
	

	CA_1A-7A-28A
	CA_1A-7A
CA_1A-28A
CA_7A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	1

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	28
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_1A-41A-42A
	CA_1A-42A 
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	41
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_1A-42C
	CA_42C
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	42
	See CA_42C Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	CA_1A-42A-42A
	CA_1A-42A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	42
	See CA_42A-42A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	

	CA_3A-3A-7A
	CA_3A-7A
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	60
	0

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	3
	See CA_3A-3A Bandwidth Combination Set 1 in Table 5.6A.1-3 of TS36.101
	50
	1

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_3A-3A-19A
	CA_3A-19A
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	55
	0

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_3A-3A-21A
	CA_3A-21A
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	55
	0

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_3A-3A-42A
	CA_3A-42A
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	60
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_3A-7A-26A
	CA_3A-7A, CA_3A-26A, CA_7A-26A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	55
	0

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	26
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_3A-7A-28A
	CA_3A-28A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_3A-7A-32A
	CA_3A-7A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	32
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_3A-11A-18A
	CA_3A-11A or
CA_3A-18A or
CA_11A-18A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	45
	0

	
	
	11
	
	
	Yes
	Yes
	
	
	
	

	
	
	18
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_3A-11A-26A
	CA_3A-11A or
CA_3A-26A or
CA_11A-26A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	45
	0

	
	
	11
	
	
	Yes
	Yes
	
	
	
	

	
	
	26
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_3A-20A-32A
	CA_3A-20A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	32
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_3A-28A-40A
	CA_3A-28A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_3A-28A-41A
	CA_3A-41A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	41
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_3A-41C
	CA_3A-41A, CA_41C
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	41
	See CA_41C Bandwidth Combination Set 0 in Table 5.6A.1-1 of TS36.101
	
	

	CA_3A-41A-42A
	CA_3A-41A, CA_3A-42A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	41
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_3A-42A-42A
	CA_3A-42A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	42
	See CA_42A-42A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	

	CA_7A-7A-8A
	CA_7A-8A
	7
	See CA_7A-7A Bandwidth Combination Set 1 in Table 5.6A.1-3 of TS36.101
	50
	0

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	7
	See CA_7A-7A Bandwidth Combination Set 2 in Table 5.6A.1-3 of TS36.101
	40
	1

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	CA_7A-7A-26A
	CA_7A-26A
	7
	See CA_7A-7A bandwidth combination set 3 in table 5.6A.1-3 of TS 36.101
	55
	0

	
	
	26
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_7A-20A-32A
	CA_7A-20A
	7
	
	
	
	Yes
	Yes
	Yes
	60
	0

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	32
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_40C-42A
	CA_40C
	40
	See CA_40C Bandwidth Combination Set 0 in Table 5.6A.1-1 in TS36.101
	60
	0

	
	
	42
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_41C-48A
	41C
	41
	See CA_41C Bandwidth combination set 2 in Table 5.6A.1-1 of TS 36.101
	60
	0

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_xA-yA-zA
	CA_xA-yA or
CA_yA-zA or
CA_xA-zA
	X
	
	
	
	
	
	
	Up to 60
	0

	
	
	Y
	
	
	
	
	
	
	
	

	
	
	Z
	
	
	
	
	
	
	
	

	NOTE 1: B41 and B42 are assumed to be synchronized (i.e. without simultaneous Rx/Tx)
NOTE 2: For the corresponding CA configuration, UL transmission in this E-UTRA band is not allowed



Table 1-2: 4DL/2UL CA configurations part of the WI
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-3A-3A-19A
	CA_1A-3A, 
CA_1A-19A, 
CA_3A-19A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	75
	0

	
	
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-3A-3A-21A
	CA_1A-3A, 
CA_1A-21A, 
CA_3A-21A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	75
	0

	
	
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-3A-3A-42A
	CA_1A-3A, 
CA_1A-42A, 
CA_3A-42A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-3A-7C
	CA_1A-3A
CA_1A-7A
CA_3A-7A
CA_7C
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	3
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	7
	See CA_7C Bandwidth Combination Set 2 in Table 5.6A.1-1
	
	

	
	
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	1

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	7
	See CA_7C Bandwidth Combination Set 1 in Table 5.6A.1-1
	
	

	CA_1A-3C-7A
	CA_1A-3A
CA_1A-7A
CA_3A-7A
CA_3C
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	3
	See CA_3C Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	1

	
	
	3
	See CA_3C Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-3A-7A-26A
	CA_1A-3A, CA_1A-7A, CA_1A-26A, CA_3A-7A, CA_3A-26A, CA_7A-26A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	75
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	26
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-3A-7A-28A
	CA_1A-7A
CA_1A-3A
CA_1A-28A
CA_3A-7A
CA_3A-28A
CA_7A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	3
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	28
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_1A-3A-41C2
	CA_1A-3A 
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	41
	See CA_41C Bandwidth Combination Set 0 in Table 5.6A.1-1 of TS36.101
	
	

	CA_1A-7A-7A-26A
	CA_1A-7A, CA_1A-26A, CA_7A-26A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	75
	0

	
	
	7
	See CA_7A-7A bandwidth combination set 3 in table 5.6A.1-3 of TS 36.101
	
	

	
	
	26
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-7C-28A
	CA_1A-7A
CA_7C
CA_7A-28A
CA_1A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	7C
	See CA_7C Bandwidth Combination Set 2 in Table 5.6A.1-1
	
	

	
	
	28
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_1A-41A-42C
	CA_1A-42A, CA_42C
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	41
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	See CA_42C_BW combination set 1 in Table 5.6A.1-1 of TS36.101
	
	

	CA_1A-41C-42A
	CA_1A-42A 
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	41
	See CA_41C_BW combination set 0 in Table 5.6A.1-1 of TS36.101
	
	

	
	
	42
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_1A-42A-42C
	CA_1A-42A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80

	0


	
	
	42
	See CA_42A-42C Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	

	CA_1A-42D
	CA_1A-42A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80

	0


	
	
	42
	See CA_42D Bandwidth Combination Set 0 in Table 5.6A.1-1 of TS36.101
	
	

	CA_3A-3A-7A-7A
	CA_3A-7A
	3
	See CA_3A-3A Bandwidth Combination Set 0 in table 5.6A.1-3 of TS36.101
	80
	0

	
	
	7
	See CA_7A-7A Bandwidth Combination Set 1 in table 5.6A.1-3 of TS36.101
	
	

	
	
	3
	See CA_3A-3A Bandwidth Combination Set 1 in table 5.6A.1-3 of TS36.101
	60
	1

	
	
	7
	See CA_7A-7A Bandwidth Combination Set 2 in table 5.6A.1-3 of TS36.101
	
	

	CA_3C-7C
	CA_3C
CA_7C
	3
	See CA_3C Bandwidth Combination Set 0 in Table 5.6A.1-1
	80
	0

	
	
	7
	See CA_7C Bandwidth Combination Set 2 in Table 5.6A.1-1
	
	

	
	
	3
	See CA_3C Bandwidth Combination Set 0 in Table 5.6A.1-1
	80
	1

	
	
	7
	See CA_7C Bandwidth Combination Set 1 in Table 5.6A.1-1
	
	

	CA_3A-3A-7A-8A
	CA_3A-7A,
CA_3A-8A,
CA_7A-8A
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3
	70
	0

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	3
	See CA_3A-3A Bandwidth Combination Set 1 in Table 5.6A.1-3
	60
	1

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-3A-19A-21A
	CA_3A-19A, 
CA_3A-21A, 
CA_19A-21A
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	70
	0

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_3A-3A-42C
	CA_3A-42A
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	80
	0

	
	
	42
	See CA_42C Bandwidth Combination Set 0 in Table 5.6A.1-1 of TS36.101
	
	

	CA_3A-7A-7A-8A
	CA_3A-7A, CA_3A-8A, CA_7A-8A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	7
	See CA_7A-7A Bandwidth Combination Set 1 in Table 5.6A.1-3 of TS36.101
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	1

	
	
	7
	See CA_7A-7A Bandwidth Combination Set 2 in Table 5.6A.1-3 of TS36.101
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-7A-7A-26A
	CA_3A-7A, CA_3A-26A, CA_7A-26A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	75
	0

	
	
	7
	See CA_7A-7A bandwidth combination set 3 in table 5.6A.1-3 of TS 36.101
	
	

	
	
	26
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_3A-7A-20A-32A
	CA_3A_7A
CA_3A_20A
CA_7A_20A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	32
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_3A-28A-40C
	CA_3A-28A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	40
	See CA_40C Bandwidth combination set 0 in Table 5.6A.1-1 of TS36.101
	
	

	CA_3A-28A-41A-42A
	CA_3A-41A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	28
	
	
	Yes
	Yes
	
	
	
	

	
	
	41
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_3A-28A-41C
	CA_3A-41A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	41
	See CA_41C Bandwidth combination set 0 in Table 5.6A.1-1 of TS36.101
	
	

	CA_3A-41C-42A
	CA_3A-41A, CA_3A-42A, CA_41C
	3
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	41
	See CA_41C Bandwidth combination set 0 in Table 5.6A.1-1 of TS36.101
	
	

	
	
	42
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_3A-41A-42C
	CA_3A-41A, CA_3A-42A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	41
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	See CA_42C Bandwidth combination set 1 in Table 5.6A.1-1
	
	

	CA_3A-41D
	CA_3A-41A, CA_41C
	3
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	41
	See CA_41D Bandwidth Combination Set 0 in Table 5.6A.1-1 of TS36.101
	
	

	CA_3A-42A-42C
	CA_3A-42A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	42
	See CA_42A-42C Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	

	CA_3A-42D
	CA_3A-42A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	42
	See CA_42D Bandwidth Combination Set 0 in Table 5.6A.1-1 of TS36.101
	
	

	CA_40C-42C
	CA_40C,
CA_42C
	40
	See CA_40C Bandwidth combination set 1 in Table 5.6A.1-1 of TS36.101
	80
	0

	
	
	42
	See CA_42C Bandwidth combination set 0 in Table 5.6A.1-1 of TS36.101
	
	

	CA_41C-48C
	41C
	41
	See CA_41C Bandwidth combination set 2 in Table 5.6A.1-1 of TS 36.101
	80
	0

	
	
	48
	See CA_48C Bandwidth combination set 0 in Table 5.6A.1-1 of TS 36.101
	
	

	CA_41D-48A
	41C
	41
	See CA_41D Bandwidth combination set 0 in Table 5.6A.1-1 of TS 36.101
	80
	0

	
	
	48
	
	
	
	
	
	
	
	

	CA_wA-xA-yA-zA
	CA_wA-xA,
CA_wA-yA,
CA_wA-zA,
CA_xA-yA,
CA_xA-zA,
CA_yA-zA
	W
	
	
	
	
	
	
	Up to 80
	

	
	
	X
	
	
	
	
	
	
	
	

	
	
	Y
	
	
	
	
	
	
	
	

	
	
	Z
	
	
	
	
	
	
	
	

	NOTE 1: B41 and B42 are assumed to be synchronized (i.e. without simultaneous Rx/Tx)
NOTE 2: For the corresponding CA configuration, UL transmission in this E-UTRA band is not allowed.



Table 1-3: 5DL/2UL CA configurations part of the WI
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-3A-3A-19A-21A
	CA_1A-3A, 
CA_1A-19A, 
CA_1A-21A, 
CA_3A-19A, 
CA_3A-21A, 
CA_19A-21A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-3A-3A-42C
	CA_1A-3A, 
CA_1A-42A, 
CA_3A-42A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	

	
	
	42
	See CA_42C Bandwidth Combination Set 0 in Table 5.6A.1-1 of TS36.101
	
	

	CA_1A-3A-7A-7A-26A
	CA_1A_3A,
CA_1A_7A,
CA_1A_26A,
CA_3A_7A,
CA_3A_26A
CA_7A_26A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	85
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	7
	See CA_7A-7A bandwidth combination set 3 in table 5.6A.1-3 of TS 36.101
	
	

	
	
	26
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-3C-7C
	CA_1A-3A
CA_1A-7A
CA_3A-7A
CA_3C
CA_7C
	1
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	3
	See CA_3C Bandwidth Combination Set 0 in Table 5.6A.1-1 of TS36.101
	
	

	
	
	7
	See CA_7C Bandwidth Combination Set 1 in Table 5.6A.1-1 of TS36.101
	
	

	
	
	1
	
	
	Yes
	Yes
	Yes
	Yes
	100
	1

	
	
	3
	See CA_3C Bandwidth Combination Set 0 in Table 5.6A.1-1 of TS36.101
	
	

	
	
	7
	See CA_7C Bandwidth Combination Set 2 in Table 5.6A.1-1 of TS36.101
	
	

	CA_1A-3A-7C-28A
	CA_1A-3A
CA_1A-7A
CA_3A-7A
CA_7C
CA_7A-28A
CA_1A-28A
CA_3A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	100

	0


	
	
	3
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	7
	See CA_7C Bandwidth Combination Set 2 in Table 5.6A.1-1
	
	

	
	
	28
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_1A-3A-41D2
	CA_1A-3A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	41
	See CA_41D Bandwidth Combination Set 0 in Table 5.6A.1-1 of TS36.101
	
	

	CA_1A-41C-42C
	CA_1A-42A
CA_42C
	1
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	41
	See CA_41C_BW combination set 0 in Table 5.6A.1-1 of TS36.101
	
	

	
	
	42
	See CA_42C_BW combination set 1 in Table 5.6A.1-1 of TS36.101
	
	

	CA_1A-42C-42C
	CA_1A-42A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	42
	See CA_42C-42C Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	

	CA_1A-42E
	CA_1A-42A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	42
	See CA_42E Bandwidth Combination Set 0 in Table 5.6A.1-1 of TS36.101
	
	

	CA_3A-3A-7A-7A-8A
	CA_3A-7A,
CA_3A-8A,
CA_7A-8A
	3
	See CA_3A-3A Bandwidth Combination Set 0 in table 5.6A.1-3
	90
	0

	
	
	7
	See CA_7A-7A Bandwidth Combination Set 1 in table 5.6A.1-3
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	3
	See CA_3A-3A Bandwidth Combination Set 1 in table 5.6A.1-3
	70
	1

	
	
	7
	See CA_7A-7A Bandwidth Combination Set 2 in table 5.6A.1-3
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-41C-42C
	CA_42C, 
CA_3A-41A, CA_3A-42A, CA_41A-42A, CA_41C
	3
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	41
	See CA_41C Bandwidth combination set 
0 in TS36.101 Table 5.6A.1
	
	

	
	
	42
	See CA_42C Bandwidth combination set 1 in TS36.101 Table 5.6A.1
	
	

	CA_3A-28A-41A-42C
	CA_42C
	3
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	28
	
	
	Yes
	Yes
	
	
	
	

	
	
	41
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	See CA_42C Bandwidth combination set 1 in TS36.101 Table 5.6A.1
	
	

	CA_3A-42E
	CA_3A-42A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	42
	See CA_42E Bandwidth Combination Set 0 in Table 5.6A.1-1 of TS36.101
	
	

	CA_3A-42C-42C
	CA_3A-42A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	42
	See CA_42C-42C Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	

	CA_3A-3A-42D
	CA_3A-42A
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	100
	0

	
	
	42
	See CA_42D Bandwidth Combination Set 0 in Table 5.6A.1-1 of TS36.101
	
	

	CA_28A-41C-42C
	CA_42C
	28
	
	
	Yes
	Yes
	
	
	90
	0

	
	
	41
	See CA_41C Bandwidth combination set 
0 in TS36.101 Table 5.6A.1
	
	

	
	
	42
	See CA_42C Bandwidth combination set 1 in TS36.101 Table 5.6A.1
	
	

	CA_41C-48D
	41C
	41
	See CA_41C Bandwidth combination set 2 in Table 5.6A.1-1 of TS 36.101
	100
	0

	
	
	48
	See CA_48D Bandwidth combination set 0 in Table 5.6A.1-1 of TS 36.101
	
	

	CA_41D-48C
	41C
	41
	See CA_41D Bandwidth combination set 0 in Table 5.6A.1-1 of TS 36.101
	100
	0

	
	
	48
	See CA_48C Bandwidth combination set 0 in Table 5.6A.1-1 of TS 36.101
	
	

	CA_vA-wA-xA-yA-zA
	CA_vA-wA or
CA_vA-xA or
CA_vA-yA or
CA_vA-zA or
CA_wA-xA or
CA_wA-yA or
CA_wA-zA or
CA_xA-yA or
CA_xA-zA or
CA_yA-zA
	V
	
	
	
	
	
	
	Up to 100
	0

	
	
	W
	
	
	
	
	
	
	
	

	
	
	X
	
	
	
	
	
	
	
	

	
	
	Y
	
	
	
	
	
	
	
	

	
	
	Z
	
	
	
	
	
	
	
	

	NOTE 1: B41 and B42 are assumed to be synchronized (i.e. without simultaneous Rx/Tx)
NOTE 2:	For the corresponding CA configuration, UL transmission in this E-UTRA band is not allowed.



This TR contains a general part and band specific combination part. The actual requirements are added to the corresponding technical specifications.
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[bookmark: _Toc335647461][bookmark: _Toc378152255][bookmark: _Toc424910899][bookmark: _Toc455144988][bookmark: _Toc455145521][bookmark: _Toc455145716][bookmark: _Toc468803070][bookmark: _Toc476750946][bookmark: _Toc510011940][bookmark: _Toc335647462][bookmark: _Toc378152256]5.1	UE RF specific 
[bookmark: _Toc424910900][bookmark: _Toc446598466][bookmark: _Toc510011941]5.1.1	UE general architecture
To derive MSD (Maximum Sensitivity Degradation), RAN4 consider xDL/1UL CA UE RF architectures including TDD-FDD CA based on the each CA band combinations in rel-15 for LTE only UE. For the NSA UE CA operation with NR band and LTE band, it is not scope of this xDL/2UL CA WI in rel-15. 


Figure 5.1.1-1 UE example RF architecture using cascaded-Diplexer
Figure 5.1.1-1 is an example UE RF architecture using cascaded diplexer for xDL/2UL inter-band CA. RAN4 do not preclude dual Antenna architecture for xDL/2UL CA UE. However, the UE RF requirements could be derived in the single antenna UE RF architecture.
[bookmark: _Toc424910901][bookmark: _Toc446598467][bookmark: _Toc510011942]5.1.2	General treatment of ∆TIB and ∆RIB values
Following Table 5.1.2-1 is proposed the additional insertion loss for xDL/2UL CA band combinations. RAN4 should consider reuse the agreed additional insersion loss in xDL/1UL CA UE when the new RF components are not introduce for the xDL/2UL CA band combination. If else, the detail description will be captured in each CA band combination in specific part 
Table 5.1.2-1: CA band combinations for xDL/2UL inter-band CA
	CA
	DL Band 
Combination
	UL Band 
Combination
	Frequency
	Additional ILs [dB]

	
	
	
	
	TIB,c
	RIB,c

	3DL/2UL
Inter-band CA
	CA_1A-3A-3A
	CA_1A-3A
	2.1G + 1.8G
	B1
	TBD
	B1
	TBD

	
	
	
	
	B3
	TBD
	B3
	TBD

	
	CA_1A-3A-26A
	CA_1A-3A or
 CA_1A-26A or
CA_3A-26A
	2.1G+1.8G+ 800M
	B1
	TBD
	B1
	TBD

	
	
	
	
	B3
	TBD
	B3
	TBD

	
	
	
	
	B26
	TBD
	B26
	TBD

	
	CA_1A-7A-26A
	CA_1A-7A or
 CA_1A-26A
	2.1G+2.6G+800M
	B1
	TBD
	B1
	TBD

	
	
	
	
	B7
	TBD
	B7
	TBD

	
	
	
	
	B26
	TBD
	B26
	TBD

	
	CA_1A-41A-42A
	CA_1A-42A 
	2.1G+2.5G+3.5G
	B1
	TBD
	B1
	TBD

	
	
	
	
	B41
	TBD
	B41
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD

	
	CA_1A-42A-42A
	CA_1A-42A
	2.1+3.5G
	B1
	TBD
	B1
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD

	
	CA_3A-3A-7A
	CA_3A-7A
	1.8G+1.8G+2.6G
	B3
	TBD
	B3
	TBD

	
	
	
	
	B3
	TBD
	B3
	TBD

	
	
	
	
	B7
	TBD
	B7
	TBD

	
	CA_3A-3A-19A
	CA_3A-19A
	1.8G+800M
	B3
	TBD
	B3
	TBD

	
	
	
	
	B19
	TBD
	B19
	TBD

	
	CA_3A-3A-21A
	CA_3A-21A
	1.8G+1.5G
	B3
	TBD
	B3
	TBD

	
	
	
	
	B21
	TBD
	B21
	TBD

	
	CA_3A-3A-42A
	CA_3A-42A
	1.8G+3.5G
	B3
	TBD
	B3
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD

	
	CA_3A-7A-26A
	CA_3A-7A or
 CA_3A-26A
	1.8G+2.6G+800M
	B3
	TBD
	B3
	TBD

	
	
	
	
	B7
	TBD
	B7
	TBD

	
	
	
	
	B26
	TBD
	B26
	TBD

	
	CA_3A-7A-32A
	CA_3A-7A
	1.8G+2.6G+1.4G
	B3
	TBD
	B3
	TBD

	
	
	
	
	B7
	TBD
	B7
	TBD

	
	
	
	
	B32
	TBD
	B32
	TBD

	
	CA_3A-20A-32A
	CA_3A-20A
	1.8G+800M+1.4G
	B3
	TBD
	B3
	TBD

	
	
	
	
	B20
	TBD
	B20
	TBD

	
	
	
	
	B32
	TBD
	B32
	TBD

	
	CA_3A-28A-40A
	CA_3A-28A
	1.8G+700M+2.3G
	B3
	TBD
	B3
	TBD

	
	
	
	
	B28
	TBD
	B28
	TBD

	
	
	
	
	B40
	TBD
	B40
	TBD

	
	CA_3A-28A-41A
	CA_3A-41A
	1.8G+700M+2.5G
	B3
	TBD
	B3
	TBD

	
	
	
	
	B28
	TBD
	B28
	TBD

	
	
	
	
	B41
	TBD
	B41
	TBD

	
	CA_3A-41C
	CA_3A-41A
	1.8G+2.5G
	B3
	TBD
	B3
	TBD

	
	
	
	
	B41
	TBD
	B41
	TBD

	
	CA_3A-41A-42A
	CA_3A-41A
	1..8G+2.5G+3.5G
	B3
	TBD
	B3
	TBD

	
	
	
	
	B41
	TBD
	B41
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD

	
	CA_3A-42A-42A
	CA_3A-42A
	1..8G+3.5G+3.5G
	B3
	TBD
	B3
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD

	
	CA_7A-7A-8A
	CA_7A-8A
	2.6G+2.6G+900M
	B7
	TBD
	B7
	TBD

	
	
	
	
	B7
	TBD
	B7
	TBD

	
	
	
	
	B8
	TBD
	B8
	TBD

	
	CA_7A-20A-32A
	CA_7A-20A
	2.6G+800M+1.4G
	B7
	TBD
	B7
	TBD

	
	
	
	
	B20
	TBD
	B20
	TBD

	
	
	
	
	B32
	TBD
	B32
	TBD

	4DL/2UL inter-band CA 
	CA_1A-3A-3A-19A
	CA_1A-3A or
CA_1A-19A or
CA_3A-19A
	2.1G+1.8G+800M
	B1
	TBD
	B1
	TBD

	
	
	
	
	B3
	TBD
	B3
	TBD

	
	
	
	
	B19
	TBD
	B19
	TBD

	
	CA_1A-3A-3A-21A
	CA_1A-3A or
CA_1A-21A or
CA_3A-21A
	2.1G+1.8G+1.5G
	B1
	TBD
	B1
	TBD

	
	
	
	
	B3
	TBD
	B3
	TBD

	
	
	
	
	B21
	TBD
	B21
	TBD

	
	CA_1A-3A-3A-42A
	CA_1A-3A or
CA_1A-42A or
CA_3A-42A
	2.1G+1.8G+3.5G
	B1
	TBD
	B1
	TBD

	
	
	
	
	B3
	TBD
	B3
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD

	
	CA_1A-3A-7A-26A
	CA_1A-3A or
CA_1A-7A or
CA_1A-26A or
CA_3A-7A or
CA_3A-26A
	2.1G+1.8G+2.6G+800M
	B1
	TBD
	B1
	TBD

	
	
	
	
	B3
	TBD
	B3
	TBD

	
	
	
	
	B7
	TBD
	B7
	TBD

	
	
	
	
	B26
	TBD
	B26
	TBD

	
	CA_1A-7A-7A-26A
	CA_1A-7A or
CA_1A-26A
	
	B1
	TBD
	B1
	TBD

	
	
	
	
	B7
	TBD
	B7
	TBD

	
	
	
	
	B26
	TBD
	B26
	TBD

	
	CA_1A-41A-42C
	CA_1A-42A or
CA_42C
	2.1G+2.5G+3.5G
	B1
	TBD
	B1
	TBD

	
	
	
	
	B41
	TBD
	B41
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD

	
	CA_1A-41C-42A
	CA_1A-42A 
	2.1G+2.5G+3.5G
	B1
	TBD
	B1
	TBD

	
	
	
	
	B41
	TBD
	B41
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD

	
	CA_1A-42A-42C
	CA_1A-42A 
	2.1+3.5G
	B1
	TBD
	B1
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD

	
	CA_1A-42D
	CA_1A-42A 
	2.1+3.5G
	B1
	TBD
	B1
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD

	
	CA_3A-3A-7A-7A
	CA_3A-7A
	1.8G+1.8G+2.6G+2.6G
	B3
	TBD
	B3
	TBD

	
	
	
	
	B3
	TBD
	B3
	TBD

	
	
	
	
	B7
	TBD
	B7
	TBD

	
	
	
	
	B7
	TBD
	B7
	TBD

	
	CA_3A-3A-7A-8A
	CA_3A-7A or
CA_3A-8A or
CA_7A-8A
	1.8G+2.6G+900M
	B3
	TBD
	B3
	TBD

	
	
	
	
	B7
	TBD
	B7
	TBD

	
	
	
	
	B8
	TBD
	B8
	TBD

	
	CA_3A-3A-19A-21A
	CA_3A-19A or
CA_3A-21A or
CA_19A-21A
	1.8G+800M+1.5G
	B3
	TBD
	B3
	TBD

	
	
	
	
	B19
	TBD
	B19
	TBD

	
	
	
	
	B21
	TBD
	B21
	TBD

	
	CA_3A-3A-42C
	CA_3A-42A
	1.8G+3.5G
	B3
	TBD
	B3
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD

	
	CA_3A-7A-7A-8A
	CA_3A-7A or
CA_3A-8A or
CA_7A-8A
	1.8G+2.6G+2.6G+900M
	B3
	TBD
	B3
	TBD

	
	
	
	
	B3
	TBD
	B3
	TBD

	
	
	
	
	B7
	TBD
	B7
	TBD

	
	
	
	
	B8
	TBD
	B8
	TBD

	
	CA_3A-7A-7A-26A
	CA_3A-7A or
CA_3A-26A
	1.8G+2.6G+800M
	B3
	TBD
	B3
	TBD

	
	
	
	
	B7
	TBD
	B7
	TBD

	
	
	
	
	B26
	TBD
	B26
	TBD

	
	CA_3A-7A-20A-32A
	CA_3A-7A or
CA_3A-20A or
CA_7A-20A
	1.8G+2.6G+800M+1.4G
	B3
	TBD
	B3
	TBD

	
	
	
	
	B7
	TBD
	B7
	TBD

	
	
	
	
	B20
	TBD
	B20
	TBD

	
	
	
	
	B32
	TBD
	B32
	TBD

	
	CA_3A-28A-40C
	CA_3A-28A
	1.8G+700M+2.3G
	B3
	TBD
	B3
	TBD

	
	
	
	
	B28
	TBD
	B28
	TBD

	
	
	
	
	B40
	TBD
	B40
	TBD

	
	CA_3A-28A-41A-42A
	CA_3A-41A
	1.8G+700M+2.5G+3.5G
	B3
	TBD
	B3
	TBD

	
	
	
	
	B28
	TBD
	B28
	TBD

	
	
	
	
	B41
	TBD
	B41
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD

	
	CA_3A-28A-41C
	CA_3A-41A
	1.8G+700M+2.5G
	B3
	TBD
	B3
	TBD

	
	
	
	
	B28
	TBD
	B28
	TBD

	
	
	
	
	B41
	TBD
	B41
	TBD

	
	CA_3A-41C-42A
	CA_3A-41A
	1.8G+2.5G+3.5G
	B3
	TBD
	B3
	TBD

	
	
	
	
	B41
	TBD
	B41
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD

	
	CA_3A-41A-42C
	CA_3A-41A
	1.8G+2.5G+3.5G
	B3
	TBD
	B3
	TBD

	
	
	
	
	B41
	TBD
	B41
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD

	
	CA_3A-42A-42C
	CA_3A-42A
	1.8G+3.5G
	B3
	TBD
	B3
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD

	
	CA_3A-42D
	CA_3A-42A
	1.8G+3.5G
	B3
	TBD
	B3
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD

	5DL/2UL inter-band CA
	CA_1A-3A-3A-19A-21A
	CA_1A-3A or
CA_1A-19A or
CA_1A-21A or
CA_3A-19A or
CA_3A-21A or
CA_19A-21A
	2.1G+1.8G+800M+1.5G
	B1
	TBD
	B1
	TBD

	
	
	
	
	B3
	TBD
	B3
	TBD

	
	
	
	
	B19
	TBD
	B19
	TBD

	
	
	
	
	B21
	TBD
	B21
	TBD

	
	CA_1A-3A-3A-42C
	CA_1A-3A or
 CA_1A-42A or
CA_3A-42A_
	2.1G+1.8G+3.5G
	B1
	TBD
	B1
	TBD

	
	
	
	
	B3
	TBD
	B3
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD

	
	CA_1A-41C-42C
	CA_1A-42A or,
CA_42C
	2.1G+2.5G+3.5G
	B1
	TBD
	B1
	TBD

	
	
	
	
	B41
	TBD
	B41
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD

	
	CA_1A-42C-42C
	CA_1A-42A
	2.1G+3.5G
	B1
	TBD
	B1
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD

	
	CA_1A-42E
	CA_1A-42A
	2.1G+3.5G
	B1
	TBD
	B1
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD

	
	CA_3A-3A-7A-7A-8A
	CA_3A-7A or
CA_3A-8A or
CA_7A-8A
	1.8G+2.6G+900M
	B3
	TBD
	B3
	TBD

	
	
	
	
	B7
	TBD
	B7
	TBD

	
	
	
	
	B8
	TBD
	B8
	TBD

	
	CA_3A-41C-42C
	CA_42C
	1.8G+2.5G+3.5G
	B3
	TBD
	B3
	TBD

	
	
	
	
	B41
	TBD
	B41
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD

	
	CA_3A-28A-41A-42C
	CA_42C
	1.8G+700M+2.5G+3.5G
	B3
	TBD
	B3
	TBD

	
	
	
	
	B28
	TBD
	B28
	TBD

	
	
	
	
	B41
	TBD
	B41
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD

	
	CA_3A-42E
	CA_3A-42A
	1.8G+3.5G
	B3
	TBD
	B3
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD

	
	CA_3A-42C-42C
	CA_3A-42A
	1.8G+3.5G
	B3
	TBD
	B3
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD

	
	CA_3A-3A-42D
	CA_3A-42A
	1.8G+3.5G
	B3
	TBD
	B3
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD

	
	CA_28A-41C-42C
	CA_42C
	700M+2.5G+3.5G
	B28
	TBD
	B28
	TBD

	
	
	
	
	B41
	TBD
	B41
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD




[bookmark: _Toc424910904][bookmark: _Toc446598468][bookmark: _Toc510011943]5.1.3	Fallback CA mode and mandatory support of all paired 2UL CA configurations
RAN4 define the Fallback CA mode by agreed Way-forward (R4-168853) in rel-14.

[bookmark: _Toc424910905][bookmark: _Toc446598469][bookmark: _Toc510011944]5.1.4	General TX/RX requirements
[bookmark: _Toc424910906][bookmark: _Toc436345276][bookmark: _Toc510011945]5.1.4.1 Transmitter requirements
Dual uplink Transmitter requirements already analysed in TR36.860 for dual uplink inter-band CA. The xDL/2UL CA UE follow the legacy UE transmitter requirements in Table 5.1.4.1-1.
Table 5.1.4.1-1: Common UE RF Tx requirements for dual uplink inter-band CA configuration
	Section / Clause in TS36.101
	Description

	5.6A.1
	Channel bandwidths per operating band for CA

	6.2.2A
	UE maximum output power for CA

	6.2.5A
	Configured transmitted Power for CA 

	6.3.2A
	UE Minimum output power for CA

	6.3.3A
	UE Transmit OFF power for CA

	6.3.4A
	ON/OFF time mask for CA

	6.3.5A
	Power control for CA

	6.5.1A
	Frequency error for CA

	6.5.2A
	Transmit modulation quality for CA

	6.6.1A
	Occupied bandwidth for CA

	6.6.2.1A
	Spectrum emission mask for CA

	6.6.2.3
	Adjacent Channel Leakage Ratio

	6.6.3.1A
	Spurious Emission for CA 

	6.6.3.2A
	Spurious emission band UE co-existence for CA

	6.7.1A
	Transmit intermodulation for CA



[bookmark: _Toc510011946]5.1.4.2 Receiver requirements
Dual uplink receiver requirements already analysed in TR36.860 for dual uplink inter-band CA according to the self-interference or not. 
Additional UE RF receiver requirements for xDL/2UL CA UE are listed in the Table 5.1.4.2-1.
The xDL/2UL CA band combinations without self-interference issues can follow the legacy UE Rx requirements in xDL/1UL CA RF Rx requirements. Since RAN4 already concluded that test coverage of Out-of-band blocking and spurious response for 2DL/2UL are covered by 1UL test (i.e. single carrier LTE and 1UL/2DL CA) [5]. Hence only REFSENS test for xDL/2UL CA UE perform with all downlink component carriers active and both of the uplink carriers active.
Furthermore, RAN4 should define the new maximum sensitivity degradation (MSD) for REFSENS requirements of each CA band combinations when the xDL/2UL CA band combinations has self-interference problems.
Table 5.1.4.2-1: Common UE RF Rx requirements for dual uplink inter-band CA configuration
	Section / Clause in TS36.101
	Description
	Comments

	7.3.1A
	Reference sensitivity for CA
	Applied to all xDL/2UL CA band combinations

	7.6.2.1A
	Out-of-band blocking for CA
	No need

	7.7.1A
	Spurious response for CA
	No need



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
	-
	10.5 dB

	CA_3A-20A-32A
	CA_3A-20A
	-
	-
	-
	N/A

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

	CA_3A-28A-41A
	CA_3A-41A
	-
	2nd , 3rd IMDs
	-
	26.1dB by 2nd IMD
15.8dB by 3rd IMD

	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_41C
	-
	-
	-
	N/A

	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
	-
	3.3 dB

	
	CA_1A-26A
	-
	-
	-
	N/A

	
	CA_7A-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
	
	- 9.5 dB by 2nd IMD
- 17.4 dB by 3rd IMD

	
	CA_3A-26A
	
	2nd & 3rd IMDs
	
	- 28.8 dB by 2nd IMD
- 16.5 dB by 3rd IMD

	
	CA_7A-26A
	
	-
	-
	· N/A

	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.

	CA_1A-3A-18A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issues already captured in Table 7.3.1A-0bA in TS36.101

	
	CA_1A-18A
	-
	-
	-
	N/A

	
	CA_3A-18A
	-
	-
	-
	N/A

	CA_1A-3A-20A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issues already captured in Table 7.3.1A-0bA in TS36.101

	
	CA_1A-20A
	-
	-
	-
	N/A

	
	CA_3A-20A
	-
	-
	-
	N/A

	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-7C
	CA_1A-7A
	-
	-
	-
	N/A

	
	CA_7C
	-
	-
	-
	N/A

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

	
	CA_1A-28A
	-
	2nd IMD
	-
	- FFS

	
	CA_7A-28A
	3rd harmonic
	-
	-
	Harmonic problem already covered in 2DL/1UL CA_1A-28A.

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

	CA_3A-11A-18A
	CA_3A-11A
	-
	5th IMD
	-
	Consider the specific holding spectrum, not necessary to analysis the IMD problem

	
	CA_3A-18A
	-
	5th IMD
	-
	Consider the specific holding spectrum, not necessary to analysis the IMD problem

	
	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

	CA_7A-7A-26A
	CA_7A-26A
	-
	5th IMD
	-
	The IMD problem already covered in 2DL/2UL_CA_7A-26A

	CA_40C-42A
	CA_40C
	-
	-
	-
	N/A

	CA_41C-48A
	CA_41C
	-
	-
	-
	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 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_7A-26A
	-
	-
	-
	N/A

	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_7A-26A
	-
	5th IMD into B7
	-
	The IMD problem already covered in 2DL/2UL CA_7A-26A

	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_7A-26A
	-
	5th IMD into B7
	-
	The IMD problem already covered in 2DL/2UL CA_7A-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.

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

	
	CA_1A-7A
	-
	-
	-
	N/A

	
	CA_3A-7A
	-
	-
	-
	N/A

	
	CA_7C
	-
	-
	-
	N/A

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

	
	CA_1A-7A
	-
	-
	-
	N/A

	
	CA_3A-7A
	-
	-
	-
	N/A

	
	CA_3C
	-
	-
	-
	N/A

	CA_1A-3A-7A-28A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issues already captured in Table 7.3.1A-0bA in TS36.101

	
	CA_1A-7A
	-
	5th IMD into B28
	-
	The IMD problem will be covered in 3DL_CA_1A-7A-28A w/ 2UL_CA_1A-7A

	
	CA_1A-28A
	-
	2nd IMD into B7
5th IMD into B3
	-
	2nd IMD problem will be covered in 3DL_1A-7A-28A w/ 2UL_CA_1A-28A
5th IMD problem already covered in 3DL_1A-3A-28A w/ 2UL_CA_1A-28A

	
	CA_3A-7A
	-
	2nd IMD into B28
	-
	2nd IMD problem already covered in 3DL_3A-7A-28A w/ 2UL_CA_3A-7A

	
	CA_3A-28A
	B28 3rd harmonics into B1
	3rd IMD into B7
4th IMD into B1
	-
	Harmonic problem already covered in 2DL/1UL_CA_1A-28A
3rd IMD problem already covered in 3DL_3A-7A-28A w/ 2UL_CA_3A-28A
4th IMD problem already covered in 3DL_1A-3A-28A w/ 2UL_CA_3A-28A

	
	CA-7A-28A
	B28 3rd harmonics into B1
	2nd IMD into B3
	-
	Harmonic problem already covered in 2DL/1UL_CA_1A-28A
2nd IMD problem already covered in 3DL CA_3A-7A-28A w/ 2UL CA_7A-28A

	CA_1A-3A-41C
	CA_1A-3A
	-
	5th IMD into B41
	Yes
	Close proximity issues already captured in Table 7.3.1A-0bA in TS36.101
5th IMD problem will be covered in 3DL_CA_1A-3A-41A w/ 2UL_CA_1A-3A

	CA_1A-7C-28A
	CA_1A-7A
	-
	5th IMD into B28
	-
	5th IMD problem will be covered in 3DL_CA_1A-7A-28A w/ 2UL_CA_1A-7A

	
	CA_1A-28A
	-
	2nd IMD into B7
	-
	2nd IMD problem will be covered in 3DL_CA_1A-7A-28A w/ 2UL_CA_1A-28A

	
	CA_7A-28A
	B28 3rd harmonic into B1
	-
	-
	Harmonic problem already covered in 2DL/1UL_CA_1A-28A

	
	CA_7C
	-
	-
	-
	N/A

	CA_3C-7C
	CA_3C
	-
	-
	-
	N/A

	
	CA_7C
	-
	-
	-
	N/A

	CA_3A-41D
	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_41C
	-
	3rd & 5th IMD into B41
	-
	No impact for TDD operation in B41

	CA_40C-42C
	CA_40C
	-
	-
	-
	N/A

	
	CA_42C
	-
	-
	-
	N/A

	CA_41C-48C
	CA_41C
	-
	-
	-
	N/A

	CA_41D-48A
	CA_41C
	-
	3rd & 5th IMD into B41
	-
	No impact for TDD operation in B41



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

	CA_1A-3A-7A-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_7A-26A
	-
	-
	-
	N/A

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

	
	CA_1A-7A
	-
	-
	-
	N/A

	
	CA_3A-7A
	-
	-
	-
	N/A

	
	CA_3C
	-
	-
	-
	N/A

	
	CA_7C
	-
	-
	-
	N/A

	CA_1A-3A-7C-28A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issues already captured in Table 7.3.1A-0bA in TS36.101

	
	CA_1A-7A
	-
	5th IMD into B28
	-
	The IMD problem will be covered in 3DL_CA_1A-7A-28A w/ 2UL_CA_1A-7A

	
	CA_1A-28A
	-
	2nd IMD into B7
5th IMD into B3
	-
	2nd IMD problem will be covered in 3DL_1A-7A-28A w/ 2UL_CA_1A-28A
5th IMD problem already covered in 3DL_1A-3A-28A w/ 2UL_CA_1A-28A

	
	CA_3A-7A
	-
	2nd IMD into B28
	-
	2nd IMD problem already covered in 3DL_3A-7A-28A w/ 2UL_CA_3A-7A

	
	CA_3A-28A
	B28 3rd harmonics into B1
	3rd IMD into B7
4th IMD into B1
	-
	Harmonic problem already covered in 2DL/1UL_CA_1A-28A
3rd IMD problem already covered in 3DL_3A-7A-28A w/ 2UL_CA_3A-28A
4th IMD problem already covered in 3DL_1A-3A-28A w/ 2UL_CA_3A-28A

	
	CA_7A-28A
	B28 3rd harmonics into B1
	2nd IMD into B3
	-
	Harmonic problem already covered in 2DL/1UL_CA_1A-28A
2nd IMD problem already covered in 3DL CA_3A-7A-28A w/ 2UL CA_7A-28A

	
	CA_7C
	-
	-
	-
	N/A

	CA_1A-3A-41D
	CA_1A-3A
	-
	5th IMD into B41
	Yes
	Close proximity issues already captured in Table 7.3.1A-0bA in TS36.101
5th IMD problem will be covered in 3DL_CA_1A-3A-41A w/ 2UL_CA_1A-3A

	CA_41C-48D
	CA_41C
	-
	-
	-
	N/A

	CA_41D-48C
	CA_41C
	-
	3rd & 5th IMD into B41
	-
	No impact for TDD operation in B41



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
	10.5
	
	

	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
	26.1
	
	

	
	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
	15.8
	
	

	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
	3.3
	
	

	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
	9.5
	
	

	
	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
	17.4
	
	

	
	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
	28.8
	
	

	
	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
	16.5
	
	

	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
	TBD
	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
	TBD
	
	

	
	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
	TBD
	
	

	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
	TBD
	
	

	CA_3A-11A-18A
	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
	TBD
	
	

	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
	TBD
	
	

	
	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
	TBD
	
	

	
	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
	TBD
	
	



[bookmark: _Toc424910908][bookmark: _Toc455144995][bookmark: _Toc455145528][bookmark: _Toc455145723][bookmark: _Toc468803077][bookmark: _Toc476750953][bookmark: _Toc510011947]5.2	RRM specific	
[Editor Note] It will be updated in future


[bookmark: _Toc389726260][bookmark: _Toc389726498][bookmark: _Toc389726706][bookmark: _Toc408410550][bookmark: _Toc424910910][bookmark: _Toc455144996][bookmark: _Toc455145529][bookmark: _Toc455145724][bookmark: _Toc468803078][bookmark: _Toc476750954][bookmark: _Toc510011948][bookmark: _Toc378152278]6	3DLs/2ULs Inter-Band Carrier Aggregation: Specific Band Combination Part
[bookmark: _Toc510011949]6.1	LTE Advanced Carrier Aggregation: Band 3 and Band 7 and Band 32 with 2 ULs

[bookmark: _Toc510011950]6.1.1	List of specific combination issues
[bookmark: _Toc510011951]6.1.1.1	Channel bandwidths per operating band for CA
Table 6.1.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-7A-32A
	CA_3A-7A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	32
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc510011952]6.1.1.2	Co-existence studies for LTE-A UL CA_3A-7A and DL CA_3A-7A-32A

For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.1.1.2-1
Table 6.1.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2500
	2570

	2nd harmonics frequency limits (MHz)
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	
	3420
	3570
	5000
	5140

	
	3420 to 3570
	5000 to 5140

	3rd harmonics frequency limits (MHz)
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	
	5130
	5355
	7500
	7710

	
	5130 to 5355
	7500 to 7710

	2nd order IMD products and frequency limits (MHz)
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	
	715
	860
	4210
	4355

	
	715 to 860
	4210 to 4355

	Two-tone 3rd order IMD products and frequency limits (MHz)
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	
	850
	1070
	3215
	3430

	
	850 to 1070
	3215 to 3430

	Two-tone 3rd order IMD products and frequency limits (MHz)
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	
	5920
	6140
	6710
	6925

	
	5920 to 6140
	6710 to 6925

	Two-tone 3rd order IMD products and frequency limits (MHz)
	|fx_low – fy_high + fy_low|
	|fx_high + fy_high – fy_low|
	|fy_low – fx_high + fx_low|
	|fy_high + fx_high – fx_low|

	
	1640
	1855
	2425
	2645

	
	1640 to 1855
	2425 to 2645

	Two-tone 3rd order IMD products and frequency limits (MHz)
	|fx_low – max BW fy|
	|fx_high + max BW fy|
	|fy_low – max BW fx|
	|fy_high + max BW fx|

	
	1690
	1805
	2480
	2590

	
	1690 to 1805
	2480 to 2590

	Two-tone 4th order IMD products and frequency limits (MHz)
	|3*fx_low - fy_high|
	|3*fx_high - fy_low|
	|3*fy_low - fx_high|
	|3*fy_high - fx_low|

	
	2560
	2855
	5715
	6000

	
	2560 to 2855
	5715 to 6000

	Two-tone 4th order IMD products and frequency limits (MHz)
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	
	7630
	7925
	9210
	9495

	
	7630 to 7925
	9210 to 9495

	Two-tone 4th order IMD products and frequency limits (MHz)
	|2*fx_low - 2*fy_high|
	|2*fx_high - 2*fy_low|
	|2*fy_low - 2*fx_high|
	|2*fy_high - 2*fx_low|

	
	1720
	1430
	1430
	1720

	
	1430 to 1720
	1430 to 1720

	Two-tone 4th order IMD products and frequency limits (MHz)
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|
	|2*fy_low + 2*fx_low|
	|2*fy_high + 2*fx_high|

	
	8420
	8710
	8420
	8710

	
	8420 to 8710
	8420 to 8710

	Two-tone 5th order IMD products and frequency limits (MHz)
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	
	8570
	8215
	4640
	4270

	
	8215 to 8570
	4270 to 4640

	Two-tone 5th order IMD products and frequency limits (MHz)
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	
	11710
	12065
	9340
	9710

	
	11710 to 12065
	9340 to 9710

	Two-tone 5th order IMD products and frequency limits (MHz)
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	
	4290
	3930
	355
	10

	
	3930 to 4290
	10 to 355

	Two-tone 5th order IMD products and frequency limits (MHz)
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	
	10920
	11280
	10130
	10495

	
	10920 to 11280
	10130 to 10495



Based on Table 6.1.1.2-1, the 4th order IMD products by Band 3 and Band 7 fall into the own Rx frequency of Band 32; the related MSD study will be covered in clause 6.1.1.3.
[bookmark: _Toc510011953]6.1.1.3	MSD

When uplink CA configurations CA_3A-7A is paired with downlink CA configuration CA_3A-7A-32A there are self-interference problems from 2 uplink operation which would interfere the downlink of the Band 32.
Based on the agreed self-desense analysis paper and related proposed contributions in R4-1710486, R4-1710627 and R4-1710736, the merged MSD level was provided from interested companies as below Table 6.1.1.3-1.
Table 6.1.1.3-1: MSD values provided by companies
	DL CA
	UL CA
	IMD
	LGE
	Qualcomm
	Huawei
	Avg. 
MSD [dB]

	B3+B7+B32
	B3
	IMD4
	|2*fB7 -2*fB3|
	8.7
	8.63
	13.5
	10.5

	
	B7
	
	
	
	
	
	



[bookmark: _Toc510011954]6.1.1.4	∆TIB and ∆RIB values
 Same values for ∆TIB and ∆RIB of 3DL/1UL CA_3A-7A-32A are applied.

[bookmark: _Toc510011955]6.2	LTE Advanced Carrier Aggregation: Band 3 and Band 20 and Band 32 with 2 ULs
[bookmark: _Toc510011956]6.2.1	List of specific combination issues
[bookmark: _Toc510011957]6.2.1.1	Channel bandwidths per operating band for CA
Table 6.2.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-20A-32A
	CA_3A-20A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	32
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc510011958]6.2.1.2	Co-existence studies for LTE-A UL CA_3A-20A and DL CA_3A-20A-32A

For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.2.1.2-1
Table 6.2.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	832
	862

	2nd harmonics frequency limits (MHz)
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	
	3420
	3570
	1664
	1724

	
	3420 to 3570
	1664 to 1724

	3rd harmonics frequency limits (MHz)
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	
	5130
	5355
	2496
	2586

	
	5130 to 5355
	2496 to 2586

	2nd order IMD products and frequency limits (MHz)
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	
	953
	848
	2542
	2647

	
	848 to 953
	2542 to 2647

	Two-tone 3rd order IMD products and frequency limits (MHz)
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	
	2558
	2738
	121
	14

	
	2558 to 2738
	14 to 121

	Two-tone 3rd order IMD products and frequency limits (MHz)
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	
	4252
	4432
	3374
	3509

	
	4252 to 4432
	3374 to 3509

	Two-tone 3rd order IMD products and frequency limits (MHz)
	|fx_low – fy_high + fy_low|
	|fx_high + fy_high – fy_low|
	|fy_low – fx_high + fx_low|
	|fy_high + fx_high – fx_low|

	
	1680
	1815
	757
	937

	
	1680 to 1815
	757 to 937

	Two-tone 3rd order IMD products and frequency limits (MHz)
	|fx_low – max BW fy|
	|fx_high + max BW fy|
	|fy_low – max BW fx|
	|fy_high + max BW fx|

	
	1690
	1805
	812
	882

	
	1690 to 1805
	812 to 882

	Two-tone 4th order IMD products and frequency limits (MHz)
	|3*fx_low - fy_high|
	|3*fx_high - fy_low|
	|3*fy_low - fx_high|
	|3*fy_high - fx_low|

	
	4268
	4523
	711
	876

	
	4268 to 4523
	711 to 876

	Two-tone 4th order IMD products and frequency limits (MHz)
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	
	5962
	6217
	4206
	4371

	
	5962 to 6217
	4206 to 4371

	Two-tone 4th order IMD products and frequency limits (MHz)
	|2*fx_low - 2*fy_high|
	|2*fx_high - 2*fy_low|
	|2*fy_low - 2*fx_high|
	|2*fy_high - 2*fx_low|

	
	1696
	1906
	1906
	1696

	
	1696 to 1906
	1696 to 1906

	Two-tone 4th order IMD products and frequency limits (MHz)
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|
	|2*fy_low + 2*fx_low|
	|2*fy_high + 2*fx_high|

	
	5084
	5294
	5084
	5294

	
	5084 to 5294
	5084 to 5294

	Two-tone 5th order IMD products and frequency limits (MHz)
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	
	1738
	1543
	6308
	5978

	
	1543 to 1738
	5978 to 6308

	Two-tone 5th order IMD products and frequency limits (MHz)
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	
	5038
	5233
	7672
	8002

	
	5038 to 5233
	7672 to 8002

	Two-tone 5th order IMD products and frequency limits (MHz)
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	
	834
	1074
	3691
	3406

	
	834 to 1074
	3406 to 3691

	Two-tone 5th order IMD products and frequency limits (MHz)
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	
	5916
	6156
	6794
	7079

	
	5916 to 6156
	6794 to 7079



Based on Table 6.2.1.2-1, there is no harmonics and IMDs products fall into own Rx of Band 32.
[bookmark: _Toc510011959]6.2.1.3	MSD
 No MSD issue needs to be addressed.
[bookmark: _Toc510011960]6.2.1.4	∆TIB and ∆RIB values
 Same values for ∆TIB and ∆RIB of 3DL/1UL CA_3A-20A-32A are applied.

[bookmark: _Toc510011961]6.3	LTE Advanced Carrier Aggregation: Band 7 and Band 20 and Band 32 with 2 ULs
[bookmark: _Toc510011962]6.3.1	List of specific combination issues
[bookmark: _Toc510011963]6.3.1.1	Channel bandwidths per operating band for CA
Table 6.3.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_7A-20A-32A
	CA_7A-20A
	7
	
	
	
	Yes
	Yes
	Yes
	60
	0

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	32
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc510011964]6.3.1.2	Co-existence studies for LTE-A UL CA_7A-20A and DL CA_7A-20A-32A

For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.3.1.2-1
Table 6.3.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	2500
	2570
	832
	862

	2nd harmonics frequency limits (MHz)
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	
	5000
	5140
	1664
	1724

	
	5000 to 5140
	1664 to 1724

	3rd harmonics frequency limits (MHz)
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	
	7500
	7710
	2496
	2586

	
	7500 to 7710
	2496 to 2586

	2nd order IMD products and frequency limits (MHz)
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	
	1738
	1638
	3332
	3432

	
	1638 to 1738
	3332 to 3432

	Two-tone 3rd order IMD products and frequency limits (MHz)
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	
	4138
	4308
	906
	776

	
	4138 to 4308
	776 to 906

	Two-tone 3rd order IMD products and frequency limits (MHz)
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	
	5832
	6002
	4164
	4294

	
	5832 to 6002
	4164 to 4294

	Two-tone 3rd order IMD products and frequency limits (MHz)
	|fx_low – fy_high + fy_low|
	|fx_high + fy_high – fy_low|
	|fy_low – fx_high + fx_low|
	|fy_high + fx_high – fx_low|

	
	2470
	2600
	762
	932

	
	2470 to 2600
	762 to 932

	Two-tone 3rd order IMD products and frequency limits (MHz)
	|fx_low – max BW fy|
	|fx_high + max BW fy|
	|fy_low – max BW fx|
	|fy_high + max BW fx|

	
	2480
	2590
	812
	882

	
	2480 to 2590
	812 to 882

	Two-tone 4th order IMD products and frequency limits (MHz)
	|3*fx_low - fy_high|
	|3*fx_high - fy_low|
	|3*fy_low - fx_high|
	|3*fy_high - fx_low|

	
	6638
	6878
	74
	86

	
	6638 to 6878
	74 to 86

	Two-tone 4th order IMD products and frequency limits (MHz)
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	
	8332
	8572
	4996
	5156

	
	8332 to 8572
	4996 to 5156

	Two-tone 4th order IMD products and frequency limits (MHz)
	|2*fx_low - 2*fy_high|
	|2*fx_high - 2*fy_low|
	|2*fy_low - 2*fx_high|
	|2*fy_high - 2*fx_low|

	
	3276
	3476
	3476
	3276

	
	3276 to 3476
	3276 to 3476

	Two-tone 4th order IMD products and frequency limits (MHz)
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|
	|2*fy_low + 2*fx_low|
	|2*fy_high + 2*fx_high|

	
	6664
	6864
	6664
	6864

	
	6664 to 6864
	6664 to 6864

	Two-tone 5th order IMD products and frequency limits (MHz)
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	
	948
	758
	9448
	9138

	
	758 to 948
	9138 to 9448

	Two-tone 5th order IMD products and frequency limits (MHz)
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	
	5828
	6018
	10832
	11142

	
	5828 to 6018
	10832 to 11142

	Two-tone 5th order IMD products and frequency limits (MHz)
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	
	2414
	2644
	6046
	5776

	
	2414 to 2644
	5776 to 6046

	Two-tone 5th order IMD products and frequency limits (MHz)
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	
	7496
	7726
	9164
	9434

	
	7496 to 7726
	9164 to 9434



Based on Table 6.3.1.2-1, there is no harmonics and IMDs products fall into own Rx of Band 32.
[bookmark: _Toc510011965]6.3.1.3	MSD
 No MSD issue needs to be addressed.

[bookmark: _Toc510011966]6.3.1.4	∆TIB and ∆RIB values
 Same values for ∆TIB and ∆RIB of 3DL/1UL CA_7A-20A-32A are applied.

[bookmark: _Toc487026612][bookmark: _Toc510011967]6.4	LTE Advanced Carrier Aggregation: Band 3 and Band 41 and Band 41 with 2 ULs
[bookmark: _Toc487026613][bookmark: _Toc510011968]6.4.1	List of specific combination issues
[bookmark: _Toc487026614][bookmark: _Toc510011969]6.4.1.1	Channel bandwidths per operating band for CA
Table 6.4.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-41C
	CA_3A-41A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	CA_41C
	See CA_41C BCS0 in Table 6.Z.1.1-2
	
	



Table 6.4.1.1-2: E-UTRA CA_41C configurations and bandwidth combination sets defined for intra-band CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_41C
	10
	20
	40
	0

	
	15
	15, 20
	
	

	
	20
	10, 15, 20
	
	



[bookmark: _Toc487026615][bookmark: _Toc510011970]6.4.1.2	Co-existence studies for LTE-A UL CA_3A-41A and DL CA_3A-41C
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.4.1.2-1
Table 6.4.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2496
	2690

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	4992
	5380

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130
	5355
	7488
	8070

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	711
	980
	4206
	4475

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	730
	1074
	3207
	3670

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5916
	6260
	6702
	7165

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	2440
	2859
	5703
	6360

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	7626
	8045
	9198
	9855

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1422
	1960
	8412
	8950

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	9050
	8199
	4644
	4150

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11694
	12545
	9336
	9830

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	4650
	3918
	363
	250

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	10908
	11640
	10122
	10735



Since DL bands included are the same as in 2DL/2UL of 3A-41A, the result obtained for the 2DL/2UL CA can be reused. According to the result, 4th order IMD may fall into own Rx of band 3 and band 41. However the IMD problem is already covered in 2DL/2UL CA_3A-41A in Table 7.3.1A-0f in TS36.101. In addition, 2nd harmonics and 2nd, 3rd order IMD may also fall into Rx frequencies of bands 5-6, 8, 12-14, 17-20, 22, 26-29, 42-44, 46, 48 and 67-68, including bands defined in Rel-14 time frame.
[bookmark: _Toc487026616][bookmark: _Toc510011971]6.4.1.3	MSD
When uplink CA configurations CA_3A-41A is paired with downlink CA configuration CA_3A-41C there is no interference components from 2 uplink operation which would interfere the downlink of the third band.

[bookmark: _Toc487026617][bookmark: _Toc510011972]6.4.1.4	∆TIB and ∆RIB values
Since the architecture for 2UL/2DL 3A-41A can be reused, the same ∆TIB and ∆RIB can be reused as:
Table 6.4.1.4-1: ΔTIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_3A-41C
	3
	0.5

	
	41
	0.31

	
	
	0.82

	NOTE 1:	The requirement is applied for UE transmitting on the frequency range of 2545-2690MHz.
NOTE 2:	The requirement is applied for UE transmitting on the frequency range of 2496-2545MHz.



Table 6.4.1.4-2: ΔRIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_3A-41C
	3
	0

	
	41
	01

	
	
	0.52

	NOTE 1:	The requirement is applied for UE transmitting on the frequency range of 2545-2690MHz.
NOTE 2:	The requirement is applied for UE transmitting on the frequency range of 2496-2545MHz.



[bookmark: _Toc510011973]6.5	LTE Advanced Carrier Aggregation: Band 3 and Band 41 and Band 42 with 2 ULs
[bookmark: _Toc510011974]6.5.1	List of specific combination issues
[bookmark: _Toc510011975]6.5.1.1	Channel bandwidths per operating band for CA
Table 6.5.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-41A-42A
	CA_3A-41A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	41
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	
	
	
	Yes
	Yes
	Yes
	
	


Note: Band 41 and Band 42 are assumed to be synchronized.

[bookmark: _Toc510011976]6.5.1.2	Co-existence studies for LTE-A UL CA_3A-41A and DL CA_3A-41A-42A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.5.1.2-1
Table 6.5.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2496
	2690

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	4992
	5380

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130
	5355
	7488
	8070

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	711
	980
	4206
	4475

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	730
	1074
	3207
	3670

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5916
	6260
	6702
	7165

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	2440
	2859
	5703
	6360

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	7626
	8045
	9198
	9855

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1422
	1960
	8412
	8950

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	9050
	8199
	4644
	4150

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11694
	12545
	9336
	9830

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	4650
	3918
	363
	250

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	10908
	11640
	10122
	10735



According to the result, 4th order IMD may fall into own Rx of band 3 and band 41. However the IMD problem is already covered in 2DL/2UL CA_3A-41A in Table 7.3.1A-0f in TS36.101. For band 42, the 2nd harmonics from band 3 Tx to Band 42 Rx has already been studied in Table 7.3.1A-0a in TS36.101. Also 3rd order IMD (2*B41-B3) will fall down to band 42 Rx. However, MSD due to the 3rd IMD could be excluded since band 41 and band 42 are assumed to be synchronized.
[bookmark: _Toc510011977]6.5.1.3	MSD
For band 42, MSD due to the 3rd IMD could be excluded since band 41 and band 42 are assumed to be synchronized. Then 2nd harmonic falldown of band 3 Tx should only be addressed but this MSD was already studied in 2DL/1UL CA_3A-42A which has been captured in 36.101. 
Hence, when uplink CA configurations CA_3A-41A is paired with downlink CA configuration CA_3A-41A-42A there is no interference components from 2 uplink operation which would interfere the downlink of the third band.
[bookmark: _Toc510011978]6.5.1.4	∆TIB and ∆RIB values
∆TIB and ∆RIB can be based on 1UL/3DL of 3A-41A-42A as:
Table 6.5.1.4-1: ΔTIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_3A-41A-42A14
	3
	1

	
	41
	0.35

	
	
	0.86

	
	42
	0.8

	NOTE 5:	The requirement is applied for UE transmitting on the frequency range of 2545-2690MHz.
NOTE 6:	The requirement is applied for UE transmitting on the frequency range of 2496-2545MHz.
NOTE 14:	Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx among TDD bands.



Table 6.5.1.4-2: ΔRIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_3A-41A-42A13
	3
	0.5

	
	41
	05

	
	
	0.56

	
	42
	0.5

	NOTE 5:	The requirement is applied for UE transmitting on the frequency range of 2545-2690MHz.
NOTE 6:	The requirement is applied for UE transmitting on the frequency range of 2496-2545MHz.
NOTE 13:	Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx among TDD bands.



[bookmark: _Toc510011979]6.6	LTE Advanced Carrier Aggregation: Band 3 and Band 28 and Band 41 with 2 ULs
[bookmark: _Toc510011980]6.6.1	List of specific combination issues
[bookmark: _Toc510011981]6.6.1.1	Channel bandwidths per operating band for CA
Table 6.6.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-28A-41A
	CA_3A-41A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	41
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc510011982]6.6.1.2	Co-existence studies for LTE-A UL CA_3A-41A and DL CA_3A-28A-41A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.6.1.2-1
Table 6.6.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2496
	2690

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	4992
	5380

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130
	5355
	7488
	8070

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	711
	980
	4206
	4475

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	730
	1074
	3207
	3670

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5916
	6260
	6702
	7165

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	2440
	2859
	5703
	6360

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	7626
	8045
	9198
	9855

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1422
	1960
	8412
	8950

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	9050
	8199
	4644
	4150

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11694
	12545
	9336
	9830

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	4650
	3918
	363
	250

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	10908
	11640
	10122
	10735



According to the result, 4th order IMD may fall into own Rx of band 3 and band 41. However the IMD problem is already covered in 2DL/2UL CA_3A-41A in Table 7.3.1A-0f in TS36.101. For band 28, the 2nd order IMD (B41-B3) and 3rd order IMD (2*B3-B41) will fall down to band 28 Rx.
[bookmark: _Toc510011983]6.6.1.3	MSD
 When uplink CA configurations CA_3A-41A is paired with downlink CA configuration CA_3A-28A-41A there are self-interference problems from 2 uplink operation which would interfere the downlink of the Band 28.
Based on the agreed self-desense analysis paper and related proposed contributions, the merged MSD level was provided from interested companies as below Table 6.6.1.3-1.
Table 6.6.1.3-1: MSD values provided by companies
	DL CA
	UL CA
	IMD
	LGE
	Qualcomm
	Avg. 
MSD [dB]

	B3+B28+B41
	B3
	IMD2
	|fB3 -fB41|
	28.9
	23.24
	26.1

	
	B41
	
	
	
	
	

	
	B3
	IMD3
	|2*fB3 -fB41|
	16.7
	14.93
	15.8

	
	B41
	
	
	
	
	



[bookmark: _Toc510011984]6.6.1.4	∆TIB and ∆RIB values
∆TIB and ∆RIB can be based on 1UL/3DL of 3A-28A-41A as:
Table 6.6.1.4-1: ΔTIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_3A-28A-41A
	3
	0.5

	
	28
	0.3

	
	41
	0.35

	
	
	0.86

	NOTE 5:	The requirement is applied for UE transmitting on the frequency range of 2545-2690MHz.
NOTE 6:	The requirement is applied for UE transmitting on the frequency range of 2496-2545MHz.



Table 6.6.1.4-2: ΔRIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_3A-28A-41A
	3
	0

	
	28
	0

	
	41
	05

	
	
	0.56

	NOTE 5:	The requirement is applied for UE transmitting on the frequency range of 2545-2690MHz.
NOTE 6:	The requirement is applied for UE transmitting on the frequency range of 2496-2545MHz.



[bookmark: _Toc408410551][bookmark: _Toc424910911][bookmark: _Toc455144997][bookmark: _Toc455145530][bookmark: _Toc455145725][bookmark: _Toc468803079][bookmark: _Toc476750955][bookmark: _Toc480216090][bookmark: _Toc510011985]6.7	LTE Advanced Carrier Aggregation: Band 1 and Band 41 and Band 42 with 2 ULs

[bookmark: _Toc408410552][bookmark: _Toc424910912][bookmark: _Toc455144998][bookmark: _Toc455145531][bookmark: _Toc455145726][bookmark: _Toc468803080][bookmark: _Toc476750956][bookmark: _Toc480216091][bookmark: _Toc510011986]6.7.1	List of specific combination issues
[bookmark: _Toc408410553][bookmark: _Toc424910913][bookmark: _Toc455144999][bookmark: _Toc455145532][bookmark: _Toc455145727][bookmark: _Toc468803081][bookmark: _Toc476750957][bookmark: _Toc480216092][bookmark: _Toc510011987]6.7.1.1	Channel bandwidths per operating band for CA

Table 6.7.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-41A-42A
	CA_1A-42A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	41
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	
	
	
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc408410554][bookmark: _Toc424910914][bookmark: _Toc455145000][bookmark: _Toc455145533][bookmark: _Toc455145728][bookmark: _Toc468803082][bookmark: _Toc476750958][bookmark: _Toc480216093][bookmark: _Toc510011988]6.7.1.2	Co-existence studies for LTE-A UL CA_1A-42A and DL CA_1A-41A-42A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.7.1.2-1.
Table 6.7.1.2-1: Harmonic and IMD analysis
	[bookmark: _Toc408410555][bookmark: _Toc424910917]UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	3400
	3600

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	6800
	7200

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	10200
	10800

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1420
	1680
	5320
	5580

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	240
	560
	4820
	5280

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	7240
	7560
	8720
	9180

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	2160
	2540
	8220
	8880

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	9160
	9540
	12120
	12780

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	3360
	2840
	10640
	11160

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	12480
	11620
	4520
	4080

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	15520
	16380
	11080
	11520

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	6960
	6240
	860
	1440

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	14040
	14760
	12560
	13140



The 4th IMD falls into the own Rx of Band 1 and Band 41.  As already reported in release 14 version of TR36.714-00-02, the 4th IMD never impacts Band 1 Rx because Tx-Rx separation is always kept in 190MHz.  Therefore, specifying MSD requirement is not necessary.  For 4th IMD impact on Band 41 Rx, it analysis is captured in the next section.
[bookmark: _Toc455145003][bookmark: _Toc455145536][bookmark: _Toc455145731][bookmark: _Toc468803085][bookmark: _Toc476750961][bookmark: _Toc480216096][bookmark: _Toc510011989]6.7.1.3	MSD
When uplink CA configurations CA_1A-42A is paired with downlink CA configuration CA_1A-41A-42A, RAN4 needs to consider 4th IMD impact on Band 41.  However, when simultaneous Tx/Rx is not considered for this CA configuration (namely, Band 41 and Band 42 are synchronized), 4th IMD never causes desensitization in Band 41 Rx.  Since CA_1A-41A-42A was specified with the assumption that simultaneous Tx/Rx is not occurred among TDD bands 41 and 42, it is reasonable to apply same assumption for this combination.
[bookmark: _Toc424910918][bookmark: _Toc455145004][bookmark: _Toc455145537][bookmark: _Toc455145732][bookmark: _Toc468803086][bookmark: _Toc476750962][bookmark: _Toc480216097][bookmark: _Toc510011990]6.7.1.4	∆TIB and ∆RIB values
Comparing 1UL-3DL CA_1A-41A-42A, no difference is expected from UE architecture point of view for this combination, same values for ∆TIB and ∆RIB as 1UL-3DL CA_1A-41A-42A shall apply.

[bookmark: _Toc510011991]6.8	LTE Advanced Carrier Aggregation: Band 3 and Band 3 and Band 7 with 2 ULs
[bookmark: _Toc487026701][bookmark: _Toc510011992]6.8.1	List of specific combination issues
[bookmark: _Toc487026702][bookmark: _Toc510011993]6.8.1.1	Channel bandwidths per operating band for CA

Table 6.8.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-3A-7A
	CA_3A-7A
	3
	See CA_3A-3A BCS0 in Table 6.x.1.1-2
	60
	0

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	3
	See CA_3A-3A BCS1 in Table 6.x.1.1-2
	50
	1

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	



Table 6.8.1.1-2: E-UTRA CA_3A-3A configurations and bandwidth combination sets for intra-band CA
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Uplink CA configurations (NOTE 1)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_3A-3A
	-
	5, 10, 15, 20
	5, 10, 15, 20
	
	
	40
	0

	
	
	5, 10
	5, 10, 15, 20
	
	
	30
	1



[bookmark: _Toc487026703][bookmark: _Toc510011994]6.8.1.2	Co-existence studies for LTE-A UL CA_3A-7A and DL CA_3A-3A-7A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.8.1.2-1
Table 6.8.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130
	5355
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	715
	860
	4210
	4355

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	850
	1070
	3215
	3430

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5920
	6140
	6710
	6925

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	2560
	2855
	5715
	6000

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	7630
	7925
	9210
	9495

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1720
	1430
	8420
	8710

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	8570
	8215
	4640
	4270

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11710
	12065
	9340
	9710

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	4290
	3930
	355
	10

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	10920
	11280
	10130
	10495



The 4th IMD fall into the 3rd own Rx band 7. But this impact is already covered in 2UL/2DL CA_3A-7A. So there is no further self-interference issue.
[bookmark: _Toc487026704][bookmark: _Toc510011995]6.8.1.3	MSD
When uplink CA configurations CA_3A-7A is paired with downlink CA configuration CA_3A-3A-7A there is no interference components from 2 uplink operation which would interfere the downlink of the third band.
[bookmark: _Toc487026705][bookmark: _Toc510011996]6.8.1.4	∆TIB and ∆RIB values

[bookmark: _Toc510011997]6.9	LTE Advanced Carrier Aggregation: Band 7 and Band 7 and Band 8 with 2 ULs
[bookmark: _Toc510011998]6.9.1	List of specific combination issues
[bookmark: _Toc510011999]6.9.1.1	Channel bandwidths per operating band for CA
Table 6.9.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_7A-7A-8A
	CA_7A-8A
	7
	See CA_7A-7A BCS1 in Table 6.x.1.1-2
	50
	0

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	7
	See CA_7A-7A BCS2 in Table 6.x.1.1-2
	40
	1

	
	
	8
	
	
	Yes
	Yes
	
	
	
	



Table 6.9.1.1-2: E-UTRA CA_7A-7A configurations and bandwidth combination sets for intra-band CA
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Uplink CA configurations
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_7A-7A
	-
	5
	15
	
	
	40
	0

	
	
	10
	10, 15
	
	
	
	

	
	
	15
	15, 20
	
	
	
	

	
	
	20
	20
	
	
	
	

	
	
	5, 10, 15, 20
	5, 10, 15, 20
	
	
	40
	1

	
	
	5, 10, 15, 20
	5, 10
	
	
	30
	2

	
	
	10, 15, 20
	10, 15, 20
	
	
	40
	3



[bookmark: _Toc510012000]6.9.1.2	Co-existence studies for LTE-A UL CA_7A-8A and DL CA_7A-7A-8A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.9.1.2-1
Table 6.9.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2640
	2745
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1585
	1690
	3380
	3485

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	810
	670
	4085
	4260

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4260
	4400
	5880
	6055

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	70
	245
	6585
	6830

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	5140
	5315
	8380
	8625

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	3380
	3170
	6760
	6970

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	9400
	9085
	1160
	950

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	10880
	11195
	6020
	6230

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	5950
	5670
	2255
	2500

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	9260
	9540
	7640
	7885



The 3nd harmonics of Band 8 fall into the own Rx frequency of Band 7. But this impact is already covered in 2DL/1UL CA_7A-8A.
The 5th IMD fall into the own Rx frequency of Band 8. However this impact is already covered in 2DL/2UL CA_7A-8A. Hence there is no further self-interference issue.
[bookmark: _Toc510012001]6.9.1.3	MSD
When uplink CA configurations CA_7A-8A is paired with downlink CA configuration CA_7A-7A-8A there is no interference components from 2 uplink operation which would interfere the downlink of the third band.
[bookmark: _Toc510012002]6.9.1.4	∆TIB and ∆RIB values

[bookmark: _Toc510012003]6.10	LTE Advanced Carrier Aggregation: Band 3 and Band 28 and Band 40 with 2 ULs
[bookmark: _Toc510012004]6.10.1 Operating bands for CA
Table 6.10.1-1: 3DL/2UL Inter-band CA operating bands
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	CA_3-28-40
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	FDD

	[bookmark: _Hlk482383829][bookmark: _Hlk482385069]
	40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD



Table 6.10.1-2: Supported E-UTRA bandwidths per CA configuration for 3DL/2UL inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations 
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-28A-40A
	CA_3A-28A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	


NOTE: 	For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in Table 5.6.1-1 of TS 36.101 when operating in single carrier mode.

[bookmark: _Toc455145107][bookmark: _Toc455145640][bookmark: _Toc455145835][bookmark: _Toc468803189][bookmark: _Toc468874303][bookmark: _Toc510012005]6.10.1.2	Co-existence studies for LTE-A UL CA_3A-28A and DL CA_3A-28A-40A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.10.1.2-1
Table 6.10.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	703
	748

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz)
	3420
	3570
	1406
	1496

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130
	5355
	2109
	2244

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1082
	962
	2413
	2533

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2672
	2867
	379
	214

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4123
	4318
	3116
	3281

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	4382
	4652
	324
	534

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	5833
	6103
	3819
	4029

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1924
	2164
	4826
	5066

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	1282
	1027
	6437
	6092

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	4522
	4777
	7543
	7888

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	1176
	1461
	3949
	3634

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	5529
	5814
	6536
	6851



There are no harmonics or IMD products from Band 3 and Band 28 uplinks which would desensitize Band 40 downlink.

[bookmark: _Toc455145083][bookmark: _Toc455145616][bookmark: _Toc455145811][bookmark: _Toc468803165][bookmark: _Toc468874279][bookmark: _Toc510012006]6.10.1.3	MSD
When uplink CA configurations CA_3A-28A is paired with downlink CA configuration CA_3A-28A-40A, there is no interference components from 2 uplink operation which would interfere downlink of the Band 40, no further MSD studies for this combination.

[bookmark: _Toc455145084][bookmark: _Toc455145617][bookmark: _Toc455145812][bookmark: _Toc468803166][bookmark: _Toc468874280][bookmark: _Toc510012007]6.10.1.4	∆TIB and ∆RIB values

[bookmark: _Toc510012008]6.11	LTE Advanced Carrier Aggregation: Band 1 and Band 3 and Band 3 with 2 ULs
[bookmark: _Toc510012009]6.11.1 	Operating bands for CA
[bookmark: OLE_LINK385][bookmark: OLE_LINK386]Table 6.11.1-1: Inter-band CA operating bands for CA_1A-3A-3A
	E-UTRA CA Band
	E-UTRA
Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	[bookmark: OLE_LINK377][bookmark: OLE_LINK378][bookmark: OLE_LINK379][bookmark: OLE_LINK380]CA_1A-3A-3A
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	



[bookmark: _Toc436488792][bookmark: _Toc465190673]6.11.2 	Channel bandwidths per operating band for CA
Table 6.11.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_1A-3A-3A
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	
Uplink CA configurations
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-3A-3A
	CA_1A-3A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	



[bookmark: _Toc436488793][bookmark: _Toc465190674]6.11.3 	Co-existence studies
[bookmark: _Toc436488794][bookmark: _Toc465190675]Based on co-existence studies of CA_1A-3A specified in TR 36.860-12, there is no additional harmonic and intermodulation impact for the additional band 3 receiver.
[bookmark: _Toc465190676]6.11.4 	MSD
As mentioned in 6.11.3, there is no need to specify additional MSD requirement for this UL CA configuration.

[bookmark: _Toc510012010]6.12	LTE Advanced Carrier Aggregation: Band 3 and Band 3 and Band 19 with 2 ULs
[bookmark: _Toc510012011]6.12.1 	Operating bands for CA
Table 6.12.1-1: Inter-band CA operating bands for CA_3A-3A-19A
	E-UTRA CA Band
	E-UTRA
Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_3A-3A-19A
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	



6.12.2 	Channel bandwidths per operating band for CA
Table 6.12.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_3A-3A-19A
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	
Uplink CA configurations
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-3A-19A
	CA_3A-19A
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	55
	0

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	
	



6.12.3 	Co-existence studies
Based on co-existence studies of CA_3A-19A specified in TR 36.860-12, there is no additional harmonic and intermodulation impact for the additional band 3 receiver.
6.12.4 	MSD
As mentioned in 6.12.3, there is no need to specify additional MSD requirement for this UL CA configuration.

[bookmark: _Toc510012012]6.13	LTE Advanced Carrier Aggregation: Band 3 and Band 3 and Band 21 with 2 ULs
[bookmark: _Toc510012013]6.13.1 	Operating bands for CA
Table 6.13.1-1: Inter-band CA operating bands for CA_3A-3A-21A
	E-UTRA
 CA Band
	E-UTRA
Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_3A-3A-21A
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	21
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	



6.13.2 	Channel bandwidths per operating band for CA
Table 6.13.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_3A-3A-21A
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	
Uplink CA configurations
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-3A-21A
	CA_3A-21A
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	55
	0

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	
	



6.13.3 	Co-existence studies
Based on co-existence studies of CA_3A-21A specified in TR 36.714-02-02, there is no additional harmonic and intermodulation impact for the additional band 3 receiver.
6.13.4 	MSD
As mentioned in 6.13.3, there is no need to specify additional MSD requirement for this UL CA configuration.

[bookmark: _Toc510012014]6.14	LTE Advanced Carrier Aggregation: Band 3 and Band 3 and Band 42 with 2 ULs
[bookmark: _Toc510012015]6.14.1 	Operating bands for CA
Table 6.14.1-1: Inter-band CA operating bands for CA_3A-3A-42A
	E-UTRA
 CA Band
	E-UTRA
Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_3A-3A-42A
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD



6.14.2 	Channel bandwidths per operating band for CA
Table 6.14.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_3A-3A-42A
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	
Uplink CA configurations
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-3A-42A
	CA_3A-42A
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	60
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	
	



6.14.3 	Co-existence studies
Based on co-existence studies of CA_3A-42A specified in TR 36.714-02-02, there is no additional harmonic and intermodulation impact for the additional band 3 receiver.
6.14.4 	MSD
As mentioned in 6.14.3, there is no need to specify additional MSD requirement for this UL CA configuration.

[bookmark: _Toc510012016]6.15	LTE Advanced Carrier Aggregation: Band 1 and Band 42 and Band 42 with 2 ULs
[bookmark: _Toc510012017]6.15.1 	Operating bands for CA
Table 6.15.1-1: Inter-band CA operating bands for CA_1A-42A-42A
	E-UTRA
 CA Band
	E-UTRA
Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1A-42A-42A
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD



6.15.2 	Channel bandwidths per operating band for CA
Table 6.15.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_1A-42A-42A
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	
Uplink CA configurations
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-42A-42A
	CA_1A-42A
	1
	 
	 
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	42
	See CA_42A-42A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	



6.15.3 	Co-existence studies
Based on co-existence studies of CA_1A-42A specified in TR 36.860-13, there is no additional harmonic and intermodulation impact for the additional band 1 receiver.
6.15.4 	MSD
As mentioned in 6.15.3, there is no need to specify additional MSD requirement for this UL CA configuration.

[bookmark: _Toc510012018]6.16	LTE Advanced Carrier Aggregation: Band 3 and Band 42 and Band 42 with 2 ULs
[bookmark: _Toc510012019]6.16.1 	Operating bands for CA
Table 6.16.1-1: Inter-band CA operating bands for CA_3A-42A-42A
	E-UTRA
 CA Band
	E-UTRA
Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_3A-42A-42A
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD



6.16.2 	Channel bandwidths per operating band for CA
Table 6.16.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_3A-42A-42A
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	
Uplink CA configurations
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-42A-42A
	CA_3A-42A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	42
	See CA_42A-42A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	



6.16.3 	Co-existence studies
Based on co-existence studies of CA_3A-42A specified in TR 36.714-02-02, there is no additional harmonic and intermodulation impact for the additional band 3 receiver.
6.16.4 	MSD
As mentioned in 6.16.3, there is no need to specify additional MSD requirement for this UL CA configuration.

[bookmark: _Toc510012020]6.17	LTE Advanced Carrier Aggregation: Band 1 and Band 7 and Band 26 with 2 ULs
[bookmark: _Toc510012021]6.17.1	List of specific combination issues
[bookmark: _Toc510012022]6.17.1.1	Channel bandwidths per operating band for CA
Table 6.17.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-7A-26A
	CA_1A-7A
CA_1A-26A
CA_7A-26A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	55
	0

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	26
	
	
	Yes
	Yes
	Yes
	
	
	



[bookmark: _Toc496637811][bookmark: _Toc510012023]6.17.1.2	Co-existence studies for LTE-A UL CA_1A-7A and DL CA_1A-7A-26A
For 2UL / 3DL own receiver desensitization study 5th order intermodulation product was calculated and presented in Table 6.17.1.2-1
Table 6.17.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	520
	650
	4420
	4550

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	1270
	1460
	3020
	3220

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	6340
	6530
	6920
	7120

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	3190
	3440
	5520
	5790

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	8260
	8510
	9420
	9690

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1300
	1040
	8840
	9100

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	8360
	8020
	5420
	5110

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11920
	12260
	10180
	10490

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	3870
	3540
	940
	620

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	11340
	11670
	10760
	11080



IMD5 of CA_1A-7A may fall into band 26 receiving band. In addition, 3rd harmonics of band 7 may fall into Rx frequency of bands 46 and 47 and 2nd and 3rd order IMD may also fall into Rx freeuencies of bands 32, 45, 50, 51, 71, 75 and 76.
[bookmark: _Toc510012024]6.17.1.3	Co-existence studies for LTE-A UL CA_7A-26A and DL CA_1A-7A-26A
Table 6.17.1.3-1 lists B7+B26 2UL CA 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 
Table 6.17.1.3-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	814
	849  
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1628
	1698
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2442
	2547
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1651
	1756
	3314
	3419

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	802
	942
	4151
	4326

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4128
	4268
	5814
	5989

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	128
	47
	6651
	6896

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	4942
	5117
	8314
	8559

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	3512
	3302
	6628
	6838

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	9466
	9151
	896
	686

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	10814
	11129
	5756
	5966

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	6082
	5802
	2453
	2698

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	9128
	9408
	7442
	7687



IMD3 and IMD5 of CA_7A-26A may fall into band 26 receiving band and IMD5 of CA_7A-26A may fall into band 7 receiving band. However, these MSD issues were already covered in 2DL/2UL CA_7A-26A. In addition, 3rd harmonics of band 26 may fall into Rx frequency of band 43 and 2nd and 3rd order IMD may also fall into Rx frequencies of bands 5, 6, 8, 12, 13, 14, 17, 18, 19, 20, 26, 27, 28, 38, 41 and 44.
[bookmark: _Toc510012025]6.17.1.4	MSD
 When uplink CA configurations CA_1A-7A is paired with downlink CA configuration CA_1A-7A-26A there are self-interference problems from 2 uplink operation which would interfere the 3rd downlink of the band 26.
When uplink CA configurations CA_7A-26A is paired with downlink CA configuration CA_1A-7A-26A there are self-interference problems from 2 uplink operation which would interfere the downlink of the bands 7 and 26. However, these MSD issues were already covered in 2DL/2UL CA_7A-26A.
Based on the agreed self-desense analysis paper and related proposed contributions, the merged MSD level was provided from interested companies as below Table 6.17.1.4-1.
Table 6.17.1.4-1: MSD values provided by companies
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA
Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	DL BW
(MHz)
	MSD 
(dB)
	Duplex mode
	Comment

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

	
	7
	2510
	10
	50
	2630
	10
	N/A
	
	N/A

	
	26
	830
	5
	50
	875
	5
	3.5
	
	IMD5



[bookmark: _Toc510012026]6.17.1.5	∆TIB and ∆RIB values
Same values for ∆TIB and ∆RIB of 3DL/1UL CA_1A-7A-26A are applied.

[bookmark: _Toc510012027]6.18	LTE Advanced Carrier Aggregation: Band 3 and Band 7 and Band 26 with 2 ULs
[bookmark: _Toc510012028]6.18.1	List of specific combination issues
[bookmark: _Toc510012029]6.18.1.1	Channel bandwidths per operating band for CA
Table 6.18.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-7A-26A
	CA_3A-7A
CA_3A-26A
CA_7A-26A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	55
	0

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	26
	
	
	Yes
	Yes
	Yes
	
	
	



[bookmark: _Toc510012030]6.18.1.2	Co-existence studies for LTE-A UL CA_3A-7A and DL CA_3A-7A-26A
For 2UL / 3DL own receiver desensitization study 5th order intermodulation product was calculated and presented in Table 6.18.1.2-1
Table 6.18.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130
	5355
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	715
	860
	4210
	4355

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	850
	1070
	3215
	3430

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5920
	6140
	6710
	6925

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	2560
	2855
	5715
	6000

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	7630
	7925
	9210
	9495

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1720
	1430
	8420
	8710

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	8570
	8215
	4640
	4270

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11710
	12065
	9340
	9710

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	4290
	3930
	355
	10

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	10920
	11280
	10130
	10495



IMD3 of CA_3A-7A may fall into band 26 receiving band. In addition, 2nd harmonics of band 3 may fall into Rx frequency of bands 22, 42, 48 and 49 and 2nd, 3rd order IMD may also fall into Rx frequencies of bands 5, 6, 8, 12, 13, 14, 17, 18, 19, 20, 26, 27, 28, 29, 42, 46, 47, 67 and 68.
[bookmark: _Toc510012031]6.18.1.3	Co-existence studies for LTE-A UL CA_3A-26A and DL CA_3A-7A-26A
For 2UL / 3DL own receiver desensitization study 5th order intermodulation product was calculated and presented in Table 6.18.1.3-1
Table 6.18.1.3-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	814
	849
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1628
	1698
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2442
	2547
	5130
	5355

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	861
	971
	2524
	2634

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	157
	12
	2571
	2756

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	3338
	3483
	4234
	4419

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	657
	837
	4281
	4541

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	4152
	4332
	5944
	6204

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1942
	1722
	5048
	5268

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	6326
	5991
	1686
	1471

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	7654
	7989
	4966
	5181

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	3727
	3432
	873
	1128

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6758
	7053
	5862
	6117



IMD2 of CA_3A-26A may fall into band 7 receiving band. In addition, 2nd harmonics of band 3 may fall into Rx frequency of bands 42, 48 and 49 and 3rd harmonics of band 3 may fall into Rx frequency of band 46 and 3rd harmonics of band 26 may fall into Rx frequency of band 41. 2nd, 3rd order IMD may also fall into Rx frequencies of bands 5, 6, 7, 8, 18, 19, 26, 27, 38, 41, 42 and 69.
[bookmark: _Toc510012032]6.18.1.4	Co-existence studies for LTE-A UL CA_7A-26A and DL CA_3A-7A-26A
Table 6.18.1.4-1 lists B7+B26 2UL CA 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 
Table 6.18.1.4-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	814
	849  
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1628
	1698
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2442
	2547
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1651
	1756
	3314
	3419

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	802
	942
	4151
	4326

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4128
	4268
	5814
	5989

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	128
	47
	6651
	6896

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	4942
	5117
	8314
	8559

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	3512
	3302
	6628
	6838

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	9466
	9151
	896
	686

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	10814
	11129
	5756
	5966

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	6082
	5802
	2453
	2698

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	9128
	9408
	7442
	7687



IMD3 and IMD5 of CA_7A-26A may fall into band 26 receiving band and IMD5 of CA_7A-26A may fall into band 7 receiving band. However, these MSD issues were already covered in 2DL/2UL CA_7A-26A. In addition, 3rd harmonics of band 26 may fall into Rx frequency of band 43 and 2nd and 3rd order IMD may also fall into Rx frequencies of bands 5, 6, 8, 12, 13, 14, 17, 18, 19, 20, 26, 27, 28, 38, 41 and 44.
[bookmark: _Toc510012033]6.18.1.5	MSD
 When uplink CA configurations CA_3A-7A is paired with downlink CA configuration CA_3A-7A-26A there are self-interference problems from 2 uplink operation which would interfere the 3rd own downlink of the band 26.
When uplink CA configurations CA_3A-26A is paired with downlink CA configuration CA_3A-7A-26A there are self-interference problems from 2 uplink operation which would interfere the 3rd own downlink of the band 7.
When uplink CA configurations CA_7A-26A is paired with downlink CA configuration CA_3A-7A-26A there are no self-interference problems from 2 uplink operation which would interfere the 3rd downlink of the band 3.
 Based on the agreed self-desense analysis paper and related proposed contributions, the merged MSD level was provided from interested companies as below Table 6.18.1.5-1.
Table 6.18.1.5-1: MSD values provided by companies
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA
Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	DL BW
(MHz)
	MSD 
(dB)
	Duplex mode
	Comment

	CA_3A-7A-26A
	3
	1720
	5
	25
	1815
	5
	N/A
	FDD-FDD
	N/A

	
	7
	2560
	10
	50
	2680
	10
	N/A
	
	N/A

	
	26
	835
	5
	25
	880
	5
	17.5
	
	IMD3

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

	
	26
	845
	5
	25
	890
	5
	N/A
	
	N/A

	
	7
	2505
	10
	50
	2625
	10
	29.0
	
	IMD21

	NOTE 1:	This band is subject to IMD3 also which MSD is not specified.



[bookmark: _Toc510012034]6.18.1.6	∆TIB and ∆RIB values
Same values for ∆TIB and ∆RIB of 3DL/1UL CA_3A-7A-26A are applied.

[bookmark: _Toc496637808][bookmark: _Toc510012035]6.19	LTE Advanced Carrier Aggregation: Band 7 and Band 7 and Band 26 with 2 ULs
[bookmark: _Toc496637809][bookmark: _Toc510012036]6.19.1	List of specific combination issues
[bookmark: _Toc496637810][bookmark: _Toc510012037]6.19.1.1	Channel bandwidths per operating band for CA
Table 6.19.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_7A-7A-26A
	CA_7A-26A
	7
	See CA_7A-7A bandwidth combination set 3 in table 5.6A.1-3 of TS 36.101
	55
	0

	
	
	26
	
	
	Yes
	Yes
	Yes
	
	
	



[bookmark: _Toc510012038]6.19.1.2	Co-existence studies for LTE-A UL CA_7A-26A and DL CA_7A-7A-26A
Table 6.19.1.2-1 lists B7+B26 2UL CA 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 
Table 6.19.1.4-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	814
	849  
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1628
	1698
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2442
	2547
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1651
	1756
	3314
	3419

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	802
	942
	4151
	4326

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4128
	4268
	5814
	5989

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	128
	47
	6651
	6896

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	4942
	5117
	8314
	8559

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	3512
	3302
	6628
	6838

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	9466
	9151
	896
	686

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	10814
	11129
	5756
	5966

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	6082
	5802
	2453
	2698

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	9128
	9408
	7442
	7687



IMD3 and IMD5 of CA_7A-26A may fall into band 26 receiving band and IMD5 of CA_7A-26A may fall into band 7 receiving band. However, these MSD issues were already studied in 2DL/2UL CA_7A-26A. In addition, 3rd harmonics of band 26 may fall into Rx frequency of band 43 and 2nd and 3rd order IMD may also fall into Rx frequencies of bands 5, 6, 8, 12, 13, 14, 17, 18, 19, 20, 26, 27, 28, 38, 41 and 44.
[bookmark: _Toc496637812][bookmark: _Toc510012039]6.19.1.3	MSD
 When uplink CA configurations CA_7A-26A is paired with downlink CA configuration CA_7A-7A-26A there are self-interference problems from 2 uplink operation which would interfere the downlink of the bands 7 and 26. However, the related MSD study results were already covered in 2DL/2UL CA_7A-26A.
[bookmark: _Toc496637813][bookmark: _Toc510012040]6.19.1.4	∆TIB and ∆RIB values
Same values for ∆TIB and ∆RIB of 3DL/1UL CA_7A-7A-26A are applied.

[bookmark: _Toc510012041]6.20	LTE Advanced Carrier Aggregation: Band 1 and Band 7 and Band 7 with 2ULs
[bookmark: _Toc510012042]6.20.1	List of specific combination issues
[bookmark: _Toc510012043]6.20.1.1	Channel bandwidths per operating band for CA
Table 6.20.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-7C
	CA_1A-7A
CA_7C
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	7
	See CA_7C Bandwidth Combination Set 2 in Table 5.6A.1-1
	
	

	
	
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	1

	
	
	7
	See CA_7C Bandwidth Combination Set 1 in Table 5.6A.1-1
	
	


Table 6.20.1.1-2: E-UTRA CA_7C configurations and bandwidth combination sets defined for intra-band CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_7C
	10
	20
	40
	1

	
	15
	15, 20
	
	

	
	20
	10, 15, 20
	
	

	CA_7C
	15
	10, 15
	40
	2

	
	20
	15, 20
	
	



[bookmark: _Toc510012044]6.20.1.2	Co-existence studies for LTE-A UL CA_1A-7A and DL CA_1A-7C
The 2UL / 3DL own receiver desensitization study by 2UL_CA_1A-7A for 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.20.1.2-1
Table 6.20.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	520
	650
	4420
	4550

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	1270
	1460
	3020
	3220

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	6340
	6530
	6920
	7120

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	3190
	3440
	5520
	5790

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	8260
	8510
	9420
	9690

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1300
	1040
	8840
	9100

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	8360
	8020
	5420
	5110

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11920
	12260
	10180
	10490

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	3870
	3540
	940
	620

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	11340
	11670
	10760
	11080



Based on the results from Table 6.20.1.2-1, there is no harmonics and IMDs products that fall into own Rx band.

[bookmark: _Toc510012045]6.20.1.3	Co-existence studies for LTE-A UL CA_7C and DL CA_1A-7C
The 2UL / 3DL own receiver desensitization by 2UL_CA_7C study for 2nd and 3rd order harmonics were calculated and presented in Table 6.20.1.3-1
Table 6.20.1.3-1: Harmonic analysis
	UE UL carriers
	fx_low
	fx_high

	UL frequency (MHz)
	2500
	2570

	2nd harmonics frequency limits
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	5000
	5140

	3rd harmonics frequency limits
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	7500
	7710



From the harmonics table, there was no harmonics from Band 7 uplinks which would desensitize the 3rd own Rx frequency of band 1. 
Frequency separation of Band 1 downlink and B7 uplink is 330 MHz, therefore there is no impact from Band 7 uplink CA to the band 1 reception.

[bookmark: _Toc510012046]6.20.1.4		MSD
When uplink CA configurations CA_1A-7A is paired with downlink CA configuration CA_1A-7C there is no interference components from 2 uplink operation which would interfere downlink of the Band 7, no further MSD studies for this combination.
When uplink CA configurations CA_7C is paired with downlink CA configuration CA_1A-7C there is no interference components from 2 uplink operation which would interfere downlink of the Band 1, no further MSD studies for this combination.
[bookmark: _Toc510012047]6.20.1.5		∆TIB and ∆RIB values
Same values for ∆TIB and ∆RIB of 3DL/1UL CA_1A-7C are applied.

[bookmark: _Toc510012048]6.21	LTE Advanced Carrier Aggregation: Band 3 and Band 7 and Band 28 with 2ULs
[bookmark: _Toc510012049]6.21.1	List of specific combination issues
[bookmark: _Toc510012050]6.21.1.1	Channel bandwidths per operating band for CA
Table 6.21.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-7A-28A
	CA_3A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc510012051]6.21.1.2	Co-existence studies for LTE-A UL CA_3A-28A and DL CA_3A-7A-28A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.21.1.2-1
Table 6.21.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	703
	748

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	1406
	1496

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130
	5355
	2109
	2244

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1082
	962
	2413
	2533

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2672
	2867
	379
	214

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4123
	4318
	3116
	3281

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	4382
	4652
	324
	534

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	5833
	6103
	3819
	4029

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1924
	2164
	4826
	5066

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	1282
	1027
	6437
	6092

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	4522
	4777
	7543
	7888

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	1176
	1461
	3949
	3634

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	5529
	5814
	6536
	6851



For CA_3A-28A we analyse the impact to the 3rd own receiving band by the harmonics and IMD products from the dual uplink transmission. Self-interference on 3rd IMD on Band 7 for FFS. 

[bookmark: _Toc510012052]6.21.1.3		MSD
	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-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
	TBD
	
	



[bookmark: _Toc510012053]6.21.1.4		∆TIB and ∆RIB values
Same values for ∆TIB and ∆RIB of 3DL/1UL CA_3A-7A-28A are applied.

[bookmark: _Toc496637838][bookmark: _Toc510012054]6.22	LTE Advanced Carrier Aggregation: Band 1 and Band 3 and Band 18 with 2 ULs
[bookmark: _Toc496637839][bookmark: _Toc510012055]6.22.1	List of specific combination issues
[bookmark: _Toc496637840][bookmark: _Toc510012056]6.22.1.1	Channel bandwidths per operating band for CA
Table 6.22.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-3A-18A
	CA_1A-3A or
CA_1A-18A or
CA_3A-18A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	55
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	18
	
	
	Yes
	Yes
	Yes
	
	
	

	
	
	
	
	
	
	
	
	
	
	



[bookmark: _Toc496637841][bookmark: _Toc510012057]6.22.1.2	Co-existence studies for LTE-A UL CA_1A-3A and DL CA_1A-3A-18A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.22.1.2-1
Table 6.22.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1710
	1780
	1920
	1980

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3420
	3560
	3840
	3960

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130
	5340
	5760
	5940

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	140
	270
	3630
	3760

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	1440
	1640
	2060
	2250

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5340
	5540
	5550
	5740

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	3150
	3420
	3980
	4230

	Two-tone 4th order IMD products
	|2*fx_low –2* fy_high|
	|2*fx_high –2* fy_low|
	　
	　

	IMD frequency limits (MHz)
	280
	540
	　
	　

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	7050
	7320
	7470
	7720

	Two-tone 4th order IMD products
	|2*fx_low +2* fy_low|
	|2*fx_high +2* fy_high|
	　
	　

	IMD frequency limits (MHz)
	7260
	7520
	　
	　

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	6210
	5900
	5200
	4860

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	2520
	2200
	1500
	1170

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	9390
	9700
	8760
	9100

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	9180
	9500
	8970
	9300



Based on Table 6.22.1.2-1, the 3rd order IMD products by Band 1 and Band 3 falls into the own Rx frequency of Band 1. This case is already covered in 2DL/2UL CA_1A-3A.
[bookmark: _Toc496637842][bookmark: _Toc510012058]6.22.1.3	Co-existence studies for LTE-A UL CA_1A-18A and DL CA_1A-3A-18A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.22.1.3-1
Table 6.22.1.3-1: Harmonic and IMD analysis
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	815
	830
	1920
	1980

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1630
	1660
	3840
	3960

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2445
	2490
	5760
	5940

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1090
	1165
	2735
	2810

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	350
	260
	3010
	3145

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	3550
	3640
	4655
	4790

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	465
	570
	4930
	5125

	Two-tone 4th order IMD products
	|2*fx_low –2* fy_high|
	|2*fx_high –2* fy_low|
	　
	　

	IMD frequency limits (MHz)
	2180
	2330
	　
	　

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	4365
	4470
	6575
	6770

	Two-tone 4th order IMD products
	|2*fx_low +2* fy_low|
	|2*fx_high +2* fy_high|
	　
	　

	IMD frequency limits (MHz)
	5470
	5620
	　
	　

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	7105
	6850
	1400
	1280

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	4310
	4100
	1350
	1515

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	8495
	8750
	5180
	5300

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	7390
	7600
	6285
	6450



Based on Table 6.22.1.3-1, there are no harmonics and IMDs products fall into own Rx of Band 1, Band 3 and Band 18.
[bookmark: _Toc496637843][bookmark: _Toc510012059]6.22.1.4	Co-existence studies for LTE-A UL CA_3A-18A and DL CA_1A-3A-18A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.22.1.4-1
Table 6.22.1.4-1: Harmonic and IMD analysis
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	815
	830
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1630
	1660
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2445
	2490
	5130
	5355

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	880
	970
	2525
	2615

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	155
	50
	2590
	2755

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	3340
	3445
	4235
	4400

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	660
	780
	4300
	4540

	Two-tone 4th order IMD products
	|2*fx_low –2* fy_high|
	|2*fx_high –2* fy_low|
	　
	　

	IMD frequency limits (MHz)
	1760
	1940
	　
	　

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	4155
	4275
	5945
	6185

	Two-tone 4th order IMD products
	|2*fx_low +2* fy_low|
	|2*fx_high +2* fy_high|
	　
	　

	IMD frequency limits (MHz)
	5050
	5230
	　
	　

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	6325
	6010
	1610
	1475

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	3725
	3470
	930
	1125

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	7655
	7970
	4970
	5105

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6760
	7015
	5865
	6060



Based on Table 6.22.1.4-1, the 4th order IMD products by Band 3 and Band 18 falls into the own Rx frequency of Band 3. This case will be covered in 2DL/2UL CA_3A-18A.
[bookmark: _Toc496637844][bookmark: _Toc510012060]6.22.1.5	MSD
When uplink CA configurations CA_1A-3A is paired with downlink CA configuration CA_1A-3A-18A, the 3rd order IMD products by Band 1 and Band 3 falls into the own Rx frequency of Band 1. This case is already covered in 2DL/2UL CA_1A-3A.
When uplink CA configurations CA_1A-18A is paired with downlink CA configuration CA_1A-3A-18A, there are no self-interference problems.
When uplink CA configurations CA_3A-18A is paired with downlink CA configuration CA_1A-3A-18A, the 4th order IMD products by Band 3 and Band 18 falls into the own Rx frequency of Band 3. This case will be covered in 2DL/2UL CA_3A-18A.

[bookmark: _Toc496637845][bookmark: _Toc510012061]6.22.1.6	∆TIB and ∆RIB values
For inter-band CA_1-3-18, the same requirements on values for ∆TIB,c and ∆RIB,c of  CA_1-3-19 can be applied. Therefore, for two simultaneous UL, the TIB,c and RIB,c values are shown in table 6.22.1.6-1 and in table 6.22.1.6-2:
Table 6.22.1.6-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-3A-18A
	1
	0.3

	
	3
	0.3

	
	18
	0.3



Table 6.22.1.6-2: ΔRIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A_3A-18A
	1
	0

	
	3
	0

	
	18
	0



[bookmark: _Toc510012062]6.23	LTE Advanced Carrier Aggregation: Band 3 and Band 11 and Band 18 with 2 ULs
[bookmark: _Toc510012063]6.23.1	List of specific combination issues
[bookmark: _Toc510012064]6.23.1.1	Channel bandwidths per operating band for CA
Table 6.23.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-11A-18A
	CA_3A-11A or
CA_3A-18A or
CA_11A-18A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	45
	0

	
	
	11
	
	
	Yes
	Yes
	
	
	
	

	
	
	18
	
	
	Yes
	Yes
	Yes
	
	
	



[bookmark: _Toc510012065]6.23.1.2	Co-existence studies for LTE-A UL CA_3A-11A and DL CA_3A-11A-18A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.23.1.2-1
Table 6.23.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1427.9
	1447.9
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	2855.8
	2895.8
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	4283.7
	4343.7
	5130
	5355

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	262.1
	357.1
	3137.9
	3232.9

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	1070.8
	1185.8
	1972.1
	2142.1

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4565.8
	4680.8
	4847.9
	5017.9

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	2498.7
	2633.7
	3682.1
	3927.1

	Two-tone 4th order IMD products
	|2*fx_low –2* fy_high|
	|2*fx_high –2* fy_low|
	　
	　

	IMD frequency limits (MHz)
	524.2
	714.2
	　
	　

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	5993.7
	6128.7
	6557.9
	6802.9

	Two-tone 4th order IMD products
	|2*fx_low +2* fy_low|
	|2*fx_high +2* fy_high|
	　
	　

	IMD frequency limits (MHz)
	6275.8
	6465.8
	　
	　

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	5712.1
	5392.1
	4081.6
	3926.6

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	2499.2
	2234.2
	923.7
	713.7

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	8267.9
	8587.9
	7421.6
	7576.6

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	7985.8
	8250.8
	7703.7
	7913.7



Based on Table 6.23.1.2-1, the 5th order IMD products by Band 3 and Band 11 falls into the own Rx frequency of Band 18. 
[bookmark: _Toc510012066]6.23.1.3	Co-existence studies for LTE-A UL CA_3A-18A and DL CA_3A-11A-18A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.23.1.3-1
Table 6.23.1.3-1: Harmonic and IMD analysis
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	815
	830
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1630
	1660
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2445
	2490
	5130
	5355

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	880
	970
	2525
	2615

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	155
	50
	2590
	2755

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	3340
	3445
	4235
	4400

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	660
	780
	4300
	4540

	Two-tone 4th order IMD products
	|2*fx_low –2* fy_high|
	|2*fx_high –2* fy_low|
	　
	　

	IMD frequency limits (MHz)
	1760
	1940
	　
	　

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	4155
	4275
	5945
	6185

	Two-tone 4th order IMD products
	|2*fx_low +2* fy_low|
	|2*fx_high +2* fy_high|
	　
	　

	IMD frequency limits (MHz)
	5050
	5230
	　
	　

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	6325
	6010
	1610
	1475

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	3725
	3470
	930
	1125

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	7655
	7970
	4970
	5105

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6760
	7015
	5865
	6060


Based on Table 6.23.1.3-1, the 4th order IMD products by Band 3 and Band 18 falls into the own Rx frequency of Band 3. This case will be covered in 2DL/2UL CA_3A-18A. Also the 5th order IMD product by Band 3 and Band 18 falls into the own Rx frequency of Band 11. Since Band 18 is only used by KDDI in Japan, the frequency range of Band 3 can be limited to 1710MHz-1750MHz according to Japanese frequency allocation. Then there will be no self-interference problems.
[bookmark: _Toc510012067]6.23.1.4	Co-existence studies for LTE-A UL CA_11A-18A and DL CA_3A-11A-18A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.23.1.4-1
Table 6.23.1.4-1: Harmonic and IMD analysis
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	815
	830
	1427.9
	1447.9

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1630
	1660
	2855.8
	2895.8

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2445
	2490
	4283.7
	4343.7

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	597.9
	632.9
	2242.9
	2277.9

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	182.1
	232.1
	2025.8
	2080.8

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	3057.9
	3107.9
	3670.8
	3725.8

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	997.1
	1062.1
	3453.7
	3528.7

	Two-tone 4th order IMD products
	|2*fx_low –2* fy_high|
	|2*fx_high –2* fy_low|
	　
	　

	IMD frequency limits (MHz)
	1195.8
	1265.8
	　
	　

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	3872.9
	3937.9
	5098.7
	5173.7

	Two-tone 4th order IMD products
	|2*fx_low +2* fy_low|
	|2*fx_high +2* fy_high|
	　
	　

	IMD frequency limits (MHz)
	4485.8
	4555.8
	　
	　

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	4976.6
	4881.6
	1892.1
	1812.1

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	2713.7
	2623.7
	365.8
	450.8

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	6526.6
	6621.6
	4687.9
	4767.9

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	5913.7
	6003.7
	5300.8
	5385.8


Based on Table 6.23.1.4-1, the 5th order IMD products by Band 11 and Band 18 falls into the own Rx frequency of Band 3.
[bookmark: _Toc510012068]6.23.1.5	MSD
When uplink CA configurations CA_3A_11A is paired with downlink CA configuration CA_3A-11A-18A, the 5th order IMD products by Band 3 and Band 11 falls into the own Rx frequency of Band 18. 
When uplink CA configurations CA_3A-18A is paired with downlink CA configuration CA_3A_11A-18A, the 4th order IMD products by Band 3 and Band 18 falls into the own Rx frequency of Band 3. This case will be covered in 2DL/2UL CA_3A-18A. Also the 5th order IMD product by Band 3 and Band 18 falls into the own Rx frequency of Band 11. Also the 5th order IMD product by Band 3 and Band 18 falls into the own Rx frequency of Band 11. Since Band 18 is only used by KDDI in Japan, the frequency range of Band 3 can be limited to 1710MHz-1750MHz according to Japanese frequency allocation. Then there will be no self-interference problems.
When uplink CA configurations CA_11A-18A is paired with downlink CA configuration CA_3A-11A-18A, the 5th order IMD products by Band 11 and Band 18 falls into the own Rx frequency of Band 3.
MSD evaluation is shown in Table 6.23.1.5-1.

Table 6.23.1.5-1: MSD summary for 2UL 3DL CA_3A-11A-18A
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	EUTRA CA
	EUTRA CA
	EUTRA band
	UL Fc
	UL BW
	UL
	DL Fc
	DL BW
	MSD
	Duplex mode
	

	DL Configuration
	UL Configuration
	
	(MHz)
	(MHz)
	CLRB
	(MHz)
	(MHz)
	(dB)
	
	

	CA_3A-11A-18A
	CA_3A-11A
	3
	TBD
	5
	25
	TBD
	5
	N/A
	FDD
	N/A

	
	
	11
	TBD
	5
	25
	TBD
	5
	N/A
	
	N/A

	
	
	18
	TBD
	5
	25
	TBD
	5
	TBD
	
	IMD5

	
	CA_11A-18A
	3
	TBD
	5
	25
	TBD
	5
	TBD
	FDD
	IMD5

	
	
	11
	TBD
	5
	25
	TBD
	5
	N/A
	
	N/A

	
	
	18
	TBD
	5
	25
	TBD
	5
	N/A
	
	N/A



[bookmark: _Toc510012069]6.23.1.6	∆TIB and ∆RIB values
For inter-band CA_1-3-18, the same requirements on values for ∆TIB,c and ∆RIB,c of  CA_3-19_21 can be applied. Therefore, for two simultaneous UL, the TIB,c and RIB,c values are shown in table 6.23.1.6-1 and in table 6.23.1.6-2:
Table 6.23.1.6-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-11A-18A
	3
	0.8

	
	11
	0.3

	
	18
	0.9



Table 6.23.1.6-2: ΔRIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-11A-18A
	3
	0.3

	
	11
	0

	
	18
	0.5



[bookmark: _Toc510012070]6.24	LTE Advanced Carrier Aggregation: Band 1 and Band 3 and Band 20 with 2 ULs
[bookmark: _Toc510012071]6.24.1	List of specific combination issues
[bookmark: _Toc510012072]6.24.1.1	Channel bandwidths per operating band for CA
Table 6.24.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-3A-20A
	CA_1A-3A
CA_1A-20A
CA_3A-20A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc510012073]6.24.1.2	Co-existence studies for LTE-A UL CA_1A-3A and DL CA_1A-3A-20A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.24.1.2-1
Table 6.24.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	5130
	5355

	Two tone 2nd order IMD products
	|fy_low - fx_high|
	|fy_high - fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	270
	135
	3630
	3765

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2055
	2250
	1440
	1650

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5550
	5745
	5340
	5550

	Two-tone 4th order IMD products
	|3*fx_low - fy_high|
	|3*fx_high - fy_low|
	|3*fy_low - fx_high|
	|3*fy_high - fx_low|

	IMD frequency limits (MHz)
	3975
	4230
	3150
	3435

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	7470
	7725
	7050
	7335

	Two-tone 4th order IMD products
	|2*fx_low - 2*fy_high|
	|2*fx_high - 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	270
	540
	7260
	7530

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	5220
	4860
	6210
	5895

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	8760
	9120
	9390
	9705

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	1515
	1170
	2520
	2190

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	8970
	9315
	9180
	9510

	Two-tone 3rd order IMD products
	(fx_low – max BW fy)
	(fx_high + max BW fy)
	(fy_low – max BW fx)
	(fy_high + max BW fx)

	IMD frequency limits (MHz)
	1900
	2000
	1690
	1805



Based on Table 6.24.1.2-1, there is no harmonics and IMDs products fall into own Rx of Band 20.
[bookmark: _Toc510012074]6.24.1.3	Co-existence studies for LTE-A UL CA_1A-20A and DL CA_1A-3A-20A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.24.1.3-1
Table 6.24.1.3-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	832
	862

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	1664
	1724

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	2496
	2586

	Two tone 2nd order IMD products
	|fy_low - fx_high|
	|fy_high - fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1148
	1058
	2752
	2842

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2978
	3128
	316
	196

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4672
	4822
	3584
	3704

	Two-tone 4th order IMD products
	|3*fx_low - fy_high|
	|3*fx_high - fy_low|
	|3*fy_low - fx_high|
	|3*fy_high - fx_low|

	IMD frequency limits (MHz)
	4898
	5108
	516
	666

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	6592
	6802
	4416
	4566

	Two-tone 4th order IMD products
	|2*fx_low - 2*fy_high|
	|2*fx_high - 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	2116
	2296
	5504
	5684

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	1528
	1348
	7088
	6818

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	5248
	5428
	8512
	8782

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	1254
	1464
	4276
	4036

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6336
	6546
	7424
	7664

	Two-tone 3rd order IMD products
	(fx_low – max BW fy)
	(fx_high + max BW fy)
	(fy_low – max BW fx)
	(fy_high + max BW fx)

	IMD frequency limits (MHz)
	1900
	2000
	812
	882



Based on Table 6.24.1.3-1, there is no harmonics and IMDs products fall into own Rx of Band 20.
[bookmark: _Toc510012075]6.24.1.4	Co-existence studies for LTE-A UL CA_3A-20A and DL CA_1A-3A-20A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.24.1.4-1
Table 6.24.1.4-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	832
	862

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	1664
	1724

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	2496
	2586

	Two tone 2nd order IMD products
	|fy_low - fx_high|
	|fy_high - fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1148
	1058
	2752
	2842

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2978
	3128
	316
	196

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4672
	4822
	3584
	3704

	Two-tone 4th order IMD products
	|3*fx_low - fy_high|
	|3*fx_high - fy_low|
	|3*fy_low - fx_high|
	|3*fy_high - fx_low|

	IMD frequency limits (MHz)
	4898
	5108
	516
	666

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	6592
	6802
	4416
	4566

	Two-tone 4th order IMD products
	|2*fx_low - 2*fy_high|
	|2*fx_high - 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	2116
	2296
	5504
	5684

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	1528
	1348
	7088
	6818

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	5248
	5428
	8512
	8782

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	1254
	1464
	4276
	4036

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6336
	6546
	7424
	7664

	Two-tone 3rd order IMD products
	(fx_low – max BW fy)
	(fx_high + max BW fy)
	(fy_low – max BW fx)
	(fy_high + max BW fx)

	IMD frequency limits (MHz)
	1900
	2000
	812
	882



Based on Table 6.24.1.4-1, there is no harmonics and IMDs products fall into own Rx of Band 20.
[bookmark: _Toc510012076]6.24.1.5	MSD
 No MSD issue needs to be addressed.
[bookmark: _Toc510012077]6.24.1.6	∆TIB and ∆RIB values
 Same values for ∆TIB and ∆RIB of 3DL/1UL CA_1A-3A-20A are applied.
[bookmark: _Toc455145116][bookmark: _Toc455145649][bookmark: _Toc455145844][bookmark: _Toc468803326][bookmark: _Toc476751275][bookmark: _Toc510012078]7		4DLs/2ULs Inter-Band Carrier Aggregation: Specific Band Combination Part
[bookmark: _Toc455145117][bookmark: _Toc455145650][bookmark: _Toc455145845][bookmark: _Toc468803327][bookmark: _Toc476751276][bookmark: _Toc510012079]7.1	LTE Advanced Carrier Aggregation: Band 3 and Band 7 and Band 20 and Band 32 with 2 ULs
[bookmark: _Toc510012080]7.1.1	List of specific combination issues
[bookmark: _Toc510012081]7.1.1.1	Channel bandwidths per operating band for CA
Table 7.1.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-7A-20A-32A
	CA_3A-7A or CA_3A-20A or CA_7A-20A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	32
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc510012082]7.1.1.2	Co-existence studies for LTE-A UL CA_3A-7A and DL CA_3A-7A-20A-32A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.1.1.2-1
Table 7.1.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2500
	2570

	2nd harmonics frequency limits (MHz)
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	
	3420
	3570
	5000
	5140

	
	3420 to 3570
	5000 to 5140

	3rd harmonics frequency limits (MHz)
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	
	5130
	5355
	7500
	7710

	
	5130 to 5355
	7500 to 7710

	2nd order IMD products and frequency limits (MHz)
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	
	715
	860
	4210
	4355

	
	715 to 860
	4210 to 4355

	Two-tone 3rd order IMD products and frequency limits (MHz)
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	
	850
	1070
	3215
	3430

	
	850 to 1070
	3215 to 3430

	Two-tone 3rd order IMD products and frequency limits (MHz)
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	
	5920
	6140
	6710
	6925

	
	5920 to 6140
	6710 to 6925

	Two-tone 3rd order IMD products and frequency limits (MHz)
	|fx_low – fy_high + fy_low|
	|fx_high + fy_high – fy_low|
	|fy_low – fx_high + fx_low|
	|fy_high + fx_high – fx_low|

	
	1640
	1855
	2425
	2645

	
	1640 to 1855
	2425 to 2645

	Two-tone 3rd order IMD products and frequency limits (MHz)
	|fx_low – max BW fy|
	|fx_high + max BW fy|
	|fy_low – max BW fx|
	|fy_high + max BW fx|

	
	1690
	1805
	2480
	2590

	
	1690 to 1805
	2480 to 2590

	Two-tone 4th order IMD products and frequency limits (MHz)
	|3*fx_low - fy_high|
	|3*fx_high - fy_low|
	|3*fy_low - fx_high|
	|3*fy_high - fx_low|

	
	2560
	2855
	5715
	6000

	
	2560 to 2855
	5715 to 6000

	Two-tone 4th order IMD products and frequency limits (MHz)
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	
	7630
	7925
	9210
	9495

	
	7630 to 7925
	9210 to 9495

	Two-tone 4th order IMD products and frequency limits (MHz)
	|2*fx_low - 2*fy_high|
	|2*fx_high - 2*fy_low|
	|2*fy_low - 2*fx_high|
	|2*fy_high - 2*fx_low|

	
	1720
	1430
	1430
	1720

	
	1430 to 1720
	1430 to 1720

	Two-tone 4th order IMD products and frequency limits (MHz)
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|
	|2*fy_low + 2*fx_low|
	|2*fy_high + 2*fx_high|

	
	8420
	8710
	8420
	8710

	
	8420 to 8710
	8420 to 8710

	Two-tone 5th order IMD products and frequency limits (MHz)
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	
	8570
	8215
	4640
	4270

	
	8215 to 8570
	4270 to 4640

	Two-tone 5th order IMD products and frequency limits (MHz)
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	
	11710
	12065
	9340
	9710

	
	11710 to 12065
	9340 to 9710

	Two-tone 5th order IMD products and frequency limits (MHz)
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	
	4290
	3930
	355
	10

	
	3930 to 4290
	10 to 355

	Two-tone 5th order IMD products and frequency limits (MHz)
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	
	10920
	11280
	10130
	10495

	
	10920 to 11280
	10130 to 10495



Based on Table 7.1.1.2-1, the 2nd order IMD products by Band 3 and Band 7 fall into the own Rx frequency of Band 20; this case is already covered in 3DL/2UL CA_3A-7A-20A. In addition, the 4th order IMD products by Band 3 and Band 7 fall into the own Rx frequency of Band 32; However, the related MSD study will be covered in 3DL/2UL CA_3A-7A-32A.
[bookmark: _Toc510012083]7.1.1.3	Co-existence studies for LTE-A UL CA_3A-20A and DL CA_3A-7A-20A-32A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.1.1.3-1
Table 7.1.1.3-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	832
	862

	2nd harmonics frequency limits (MHz)
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	
	3420
	3570
	1664
	1724

	
	3420 to 3570
	1664 to 1724

	3rd harmonics frequency limits (MHz)
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	
	5130
	5355
	2496
	2586

	
	5130 to 5355
	2496 to 2586

	2nd order IMD products and frequency limits (MHz)
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	
	953
	848
	2542
	2647

	
	848 to 953
	2542 to 2647

	Two-tone 3rd order IMD products and frequency limits (MHz)
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	
	2558
	2738
	121
	14

	
	2558 to 2738
	14 to 121

	Two-tone 3rd order IMD products and frequency limits (MHz)
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	
	4252
	4432
	3374
	3509

	
	4252 to 4432
	3374 to 3509

	Two-tone 3rd order IMD products and frequency limits (MHz)
	|fx_low – fy_high + fy_low|
	|fx_high + fy_high – fy_low|
	|fy_low – fx_high + fx_low|
	|fy_high + fx_high – fx_low|

	
	1680
	1815
	757
	937

	
	1680 to 1815
	757 to 937

	Two-tone 3rd order IMD products and frequency limits (MHz)
	|fx_low – max BW fy|
	|fx_high + max BW fy|
	|fy_low – max BW fx|
	|fy_high + max BW fx|

	
	1690
	1805
	812
	882

	
	1690 to 1805
	812 to 882

	Two-tone 4th order IMD products and frequency limits (MHz)
	|3*fx_low - fy_high|
	|3*fx_high - fy_low|
	|3*fy_low - fx_high|
	|3*fy_high - fx_low|

	
	4268
	4523
	711
	876

	
	4268 to 4523
	711 to 876

	Two-tone 4th order IMD products and frequency limits (MHz)
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	
	5962
	6217
	4206
	4371

	
	5962 to 6217
	4206 to 4371

	Two-tone 4th order IMD products and frequency limits (MHz)
	|2*fx_low - 2*fy_high|
	|2*fx_high - 2*fy_low|
	|2*fy_low - 2*fx_high|
	|2*fy_high - 2*fx_low|

	
	1696
	1906
	1906
	1696

	
	1696 to 1906
	1696 to 1906

	Two-tone 4th order IMD products and frequency limits (MHz)
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|
	|2*fy_low + 2*fx_low|
	|2*fy_high + 2*fx_high|

	
	5084
	5294
	5084
	5294

	
	5084 to 5294
	5084 to 5294

	Two-tone 5th order IMD products and frequency limits (MHz)
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	
	1738
	1543
	6308
	5978

	
	1543 to 1738
	5978 to 6308

	Two-tone 5th order IMD products and frequency limits (MHz)
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	
	5038
	5233
	7672
	8002

	
	5038 to 5233
	7672 to 8002

	Two-tone 5th order IMD products and frequency limits (MHz)
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	
	834
	1074
	3691
	3406

	
	834 to 1074
	3406 to 3691

	Two-tone 5th order IMD products and frequency limits (MHz)
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	
	5916
	6156
	6794
	7079

	
	5916 to 6156
	6794 to 7079



Based on Table 7.1.1.3-1, there was no harmonics and IMDs products fall into own Rx of Band 32. In addition, the 2nd and the 3rd order IMD products by Band 3 and Band 20 fall into the own Rx frequency of Band 7; However, this MSD issues is already covered in 3DL/2UL CA_3A-7A-20A.
[bookmark: _Toc510012084]7.1.1.4	Co-existence studies for LTE-A UL CA_7A-20A and DL CA_3A-7A-20A-32A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.1.1.4-1
Table 7.1.1.4-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	2500
	2570
	832
	862

	2nd harmonics frequency limits (MHz)
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	
	5000
	5140
	1664
	1724

	
	5000 to 5140
	1664 to 1724

	3rd harmonics frequency limits (MHz)
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	
	7500
	7710
	2496
	2586

	
	7500 to 7710
	2496 to 2586

	2nd order IMD products and frequency limits (MHz)
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	
	1738
	1638
	3332
	3432

	
	1638 to 1738
	3332 to 3432

	Two-tone 3rd order IMD products and frequency limits (MHz)
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	
	4138
	4308
	906
	776

	
	4138 to 4308
	776 to 906

	Two-tone 3rd order IMD products and frequency limits (MHz)
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	
	5832
	6002
	4164
	4294

	
	5832 to 6002
	4164 to 4294

	Two-tone 3rd order IMD products and frequency limits (MHz)
	|fx_low – fy_high + fy_low|
	|fx_high + fy_high – fy_low|
	|fy_low – fx_high + fx_low|
	|fy_high + fx_high – fx_low|

	
	2470
	2600
	762
	932

	
	2470 to 2600
	762 to 932

	Two-tone 3rd order IMD products and frequency limits (MHz)
	|fx_low – max BW fy|
	|fx_high + max BW fy|
	|fy_low – max BW fx|
	|fy_high + max BW fx|

	
	2480
	2590
	812
	882

	
	2480 to 2590
	812 to 882

	Two-tone 4th order IMD products and frequency limits (MHz)
	|3*fx_low - fy_high|
	|3*fx_high - fy_low|
	|3*fy_low - fx_high|
	|3*fy_high - fx_low|

	
	6638
	6878
	74
	86

	
	6638 to 6878
	74 to 86

	Two-tone 4th order IMD products and frequency limits (MHz)
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	
	8332
	8572
	4996
	5156

	
	8332 to 8572
	4996 to 5156

	Two-tone 4th order IMD products and frequency limits (MHz)
	|2*fx_low - 2*fy_high|
	|2*fx_high - 2*fy_low|
	|2*fy_low - 2*fx_high|
	|2*fy_high - 2*fx_low|

	
	3276
	3476
	3476
	3276

	
	3276 to 3476
	3276 to 3476

	Two-tone 4th order IMD products and frequency limits (MHz)
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|
	|2*fy_low + 2*fx_low|
	|2*fy_high + 2*fx_high|

	
	6664
	6864
	6664
	6864

	
	6664 to 6864
	6664 to 6864

	Two-tone 5th order IMD products and frequency limits (MHz)
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	
	948
	758
	9448
	9138

	
	758 to 948
	9138 to 9448

	Two-tone 5th order IMD products and frequency limits (MHz)
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	
	5828
	6018
	10832
	11142

	
	5828 to 6018
	10832 to 11142

	Two-tone 5th order IMD products and frequency limits (MHz)
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	
	2414
	2644
	6046
	5776

	
	2414 to 2644
	5776 to 6046

	Two-tone 5th order IMD products and frequency limits (MHz)
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	
	7496
	7726
	9164
	9434

	
	7496 to 7726
	9164 to 9434



Based on Table 7.1.1.4-1, there was no harmonics and IMDs products fall into own Rx of Band 3 and Band 32.
[bookmark: _Toc510012085]7.1.1.5	MSD

When uplink CA configurations CA_3A-7A is paired with downlink CA configuration CA_3A-7A-20A-32A, the 4th order IMD products by Band 3 and Band 7 falls into the own Rx frequency of Band 32; this aspect will be covered in 3DL/2UL CA_3A-7A-32A. In addition, the 2nd order IMD products by Band 3 and Band 7 falls into the own Rx frequency of Band 20; however, this case is already covered in 3DL/2UL CA_3A-7A-20A.
When uplink CA configurations CA_3A-20A is paired with downlink CA configuration CA_3A-7A-20A-32A, there is no self-interference problems into the own Rx frequency of Band 32. In addition, the 2nd and the 3rd order IMD products by Band 3 and Band 20 fall into the own Rx frequency of Band 7; however, this case is already covered in 3DL/2UL CA_3A-7A-20A.
When uplink CA configurations CA_7A-20A is paired with downlink CA configuration CA_3A-7A-20A-32A, there is no self-interference problems in 3rd and 4th own Rx frequency bands.

[bookmark: _Toc510012086]7.1.1.6	∆TIB and ∆RIB values
 Same values for ∆TIB and ∆RIB of 4DL/1UL CA_3A-7A-20A-32A are applied.
[bookmark: _Toc510012087]7.2	LTE Advanced Carrier Aggregation: Band 1 and Band 41 and Band 42 and Band 42 with 2 ULs

[bookmark: _Toc510012088]7.2.1	List of specific combination issues
[bookmark: _Toc510012089]7.2.1.1	Channel bandwidths per operating band for CA

Table 7.2.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-41A-42C
	CA_42C
CA_1A-42A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	41
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	See CA_42C BCS1 in TS36.101
	
	



[bookmark: _Toc510012090]7.2.1.2	Co-existence studies for LTE-A UL CA_1A-42A and DL CA_1A-41A-42C
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.2.1.2-1.
Table 7.2.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	3400
	3600

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	6800
	7200

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	10200
	10800

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1420
	1680
	5320
	5580

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	240
	560
	4820
	5280

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	7240
	7560
	8720
	9180

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	2160
	2540
	8220
	8880

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	9160
	9540
	12120
	12780

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	3360
	2840
	10640
	11160

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	12480
	11620
	4520
	4080

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	15520
	16380
	11080
	11520

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	6960
	6240
	860
	1440

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	14040
	14760
	12560
	13140



The 4th IMD falls into the own Rx of Band 1 and Band 41.  As already reported in release 14 version of TR36.714-00-02, the 4th IMD never impacts Band 1 Rx because Tx-Rx separation is always kept in 190MHz.  Therefore, specifying MSD requirement is not necessary.  For 4th IMD impact on Band 41 Rx, it analysis is captured in the MSD section.

[bookmark: _Toc476751428][bookmark: _Toc480216579][bookmark: _Toc510012091]7.2.1.3	Co-existence studies for LTE-A UL CA_42C and DL CA_1A-41A-42C
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.2.1.3-1
Table 7.2.1.3-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high

	UL frequency (MHz)
	3400
	3600

	2nd harmonics frequency limits
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	6800
	7200

	3rd harmonics frequency limits
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	10200
	10800



From the harmonics analysis table, there was no harmonics from Band 42 uplinks which would desensitize the 3rd own Rx frequency of bands 1 and 41. 


[bookmark: _Toc510012092]7.2.1.4	MSD
When uplink CA configurations CA_1A-42A is paired with downlink CA configuration CA_1A-41A-42C, RAN4 needs to consider 4th IMD impact on Band 41.  However, when simultaneous Tx/Rx is not considered for this CA configuration (namely, Band 41 and Band 42 are synchronized), 4th IMD never causes desensitization in Band 41 Rx.  Since CA_1A-41A-42C was specified with the assumption that simultaneous Tx/Rx is not occurred among TDD bands 41 and 42, it is reasonable to apply same assumption for this combination.
[bookmark: _Toc510012093]7.2.1.5	∆TIB and ∆RIB values
Comparing 1UL-4DL CA_1A-41A-42C, no difference is expected from UE architecture point of view for this combination, same values for ∆TIB and ∆RIB as 1UL-4DL CA_1A-41A-42C shall apply.

[bookmark: _Toc510012094]7.3	LTE Advanced Carrier Aggregation: Band 1 and Band 41 and Band 41 and Band 42 with 2 ULs

[bookmark: _Toc510012095]7.3.1	List of specific combination issues
[bookmark: _Toc510012096]7.3.1.1	Channel bandwidths per operating band for CA

Table 7.3.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-41C-42A
	CA_1A-42A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	41
	See CA_41C_BCS0 inTS36.101
	
	

	
	
	42
	
	
	
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc510012097]7.3.1.2	Co-existence studies for LTE-A UL CA_1A-42A and DL CA_1A-41C-42A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.3.1.2-1.
Table 7.3.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	3400
	3600

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	6800
	7200

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	10200
	10800

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1420
	1680
	5320
	5580

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	240
	560
	4820
	5280

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	7240
	7560
	8720
	9180

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	2160
	2540
	8220
	8880

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	9160
	9540
	12120
	12780

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	3360
	2840
	10640
	11160

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	12480
	11620
	4520
	4080

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	15520
	16380
	11080
	11520

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	6960
	6240
	860
	1440

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	14040
	14760
	12560
	13140



The 4th IMD falls into the own Rx of Band 1 and Band 41.  As already reported in release 14 version of TR36.714-00-02, the 4th IMD never impacts Band 1 Rx because Tx-Rx separation is always kept in 190MHz.  Therefore, specifying MSD requirement is not necessary.  For 4th IMD impact on Band 41 Rx, it analysis is captured in the next section.
[bookmark: _Toc510012098]7.3.1.3	MSD
When uplink CA configurations CA_1A-42A is paired with downlink CA configuration CA_1A-41C-42A, RAN4 needs to consider 4th IMD impact on Band 41.  However, when simultaneous Tx/Rx is not considered for this CA configuration (namely, Band 41 and Band 42 are synchronized), 4th IMD never causes desensitization in Band 41 Rx.  Since CA_1A-41C-42A was specified with the assumption that simultaneous Tx/Rx is not occurred among TDD bands 41 and 42, it is reasonable to apply same assumption for this combination.
[bookmark: _Toc510012099]7.3.1.4	∆TIB and ∆RIB values
Comparing 1UL-4DL CA_1A-41C-42A, no difference is expected from UE architecture point of view for this combination, same values for ∆TIB and ∆RIB as 1UL-4DL CA_1A-41C-42A shall apply.

[bookmark: _Toc510012100]7.4	LTE Advanced Carrier Aggregation: Band 3 and Band 28 and Band 40 and Band 40 with 2 ULs
[bookmark: _Toc510012101]7.4.1 Operating bands for CA

Table 7.4.1-1: 4DL/2UL Inter-band CA operating bands
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	CA_3-28-40
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	FDD

	
	40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD



Table 7.4.1-2: Supported E-UTRA bandwidths per CA configuration for 4DL/2UL inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations 
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-28A-40C
	CA_3A-28A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	40
	See CA_40C Bandwidth combination set 0 in Table 5.6A.1-1 of 36.101
	
	


NOTE: 	For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in Table 5.6.1-1 of TS 36.101 when operating in single carrier mode.
[bookmark: _Toc510012102]7.4.1.2	Co-existence studies for LTE-A UL CA_3A-28A and DL CA_3A-28A-40C
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.4.1.2-1
Table 7.4.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	703
	748

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz)
	3420
	3570
	1406
	1496

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130
	5355
	2109
	2244

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1082
	962
	2413
	2533

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2672
	2867
	379
	214

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4123
	4318
	3116
	3281

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	4382
	4652
	324
	534

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	5833
	6103
	3819
	4029

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1924
	2164
	4826
	5066

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	1282
	1027
	6437
	6092

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	4522
	4777
	7543
	7888

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	1176
	1461
	3949
	3634

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	5529
	5814
	6536
	6851



There are no harmonics or IMD products from Band 3 and Band 28 uplinks which would desensitize Band 40 downlink.

[bookmark: _Toc510012103]7.4.1.3	MSD
When uplink CA configurations CA_3A-28A is paired with downlink CA configuration CA_3A-28A-40C there is no interference components from 2 uplink operation which would interfere downlink of the Band 40, no further MSD studies for this combination.

[bookmark: _Toc510012104]7.4.1.4	∆TIB and ∆RIB values

[bookmark: _Toc510012105]7.5	LTE Advanced Carrier Aggregation: Band 3 and Band 7 and Band 7 and Band 8 with 2 ULs
[bookmark: _Toc510012106]7.5.1	List of specific combination issues
[bookmark: _Toc510012107]7.5.1.1	Channel bandwidths per operating band for CA
Table 7.5.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-7A-7A-8A
	CA_3A-7A or CA_3A-8A or CA_7A-8A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	7
	See CA_7A-7A BCS1 in Table 6.x.1.1-2
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	1

	
	
	7
	See CA_7A-7A BCS2 in Table 6.x.1.1-2
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	



Table 7.5.1.1-2: E-UTRA CA_7A-7A configurations and bandwidth combination sets for intra-band CA
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Uplink CA configurations
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_7A-7A
	-
	5
	15
	
	
	40
	0

	
	
	10
	10, 15
	
	
	
	

	
	
	15
	15, 20
	
	
	
	

	
	
	20
	20
	
	
	
	

	
	
	5, 10, 15, 20
	5, 10, 15, 20
	
	
	40
	1

	
	
	5, 10, 15, 20
	5, 10
	
	
	30
	2

	
	
	10, 15, 20
	10, 15, 20
	
	
	40
	3



[bookmark: _Toc510012108]7.5.1.2	Co-existence studies for LTE-A UL CA_3A-7A and DL CA_3A-7A-7A-8A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.5.1.2-1
Table 7.5.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130
	5355
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	715
	860
	4210
	4355

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	850
	1070
	3215
	3430

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5920
	6140
	6710
	6925

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	2560
	2855
	5715
	6000

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	7630
	7925
	9210
	9495

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1720
	1430
	8420
	8710

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	8570
	8215
	4640
	4270

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11710
	12065
	9340
	9710

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	4290
	3930
	355
	10

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	10920
	11280
	10130
	10495



The 3rd IMD falls into the own Rx band 8. But this impact is already covered in 2UL/3DL CA_3A-7A-8A. So there is no further self-interference issue.
The 4th IMD falls into the own Rx band 7. But this impact is already covered in 2UL/2DL CA_3A-7A. So there is no further self-interference issue.
[bookmark: _Toc510012109]7.5.1.3	Co-existence studies for LTE-A UL CA_3A-8A and DL CA_3A-7A-7A-8A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.5.1.3-1
Table 7.5.1.3-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2640
	2745
	5130
	5355

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	795
	905
	2590
	2700

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	25
	120
	2505
	2690

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	3470
	3615
	4300
	4485

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	855
	1035
	4215
	4475

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	4350
	4530
	6010
	6270

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1810
	1590
	5180
	5400

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	6260
	5925
	1950
	1735

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	7720
	8055
	5230
	5445

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	3595
	3300
	675
	930

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6890
	7185
	6060
	6315



The 2nd harmonics of Band 8, 4th & 5th IMDs fall into the own Rx frequency of Band 3. And also the 4th & 5th IMDs fall into the own Rx frequency of Band 8. But this impact is already covered in 2UL/2DL CA_3A-8A. 
The 3rd harmonics of Band 8 and 2nd &3rd IMDs will interfere own Rx frequency of Band 7. And this impact is already covered in 2UL/3DL CA_3A-7A-8A.So there is no further self-interference issue.
[bookmark: _Toc510012110]7.5.1.4	Co-existence studies for LTE-A UL CA_7A-8A and DL CA_3A-7A-7A-8A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.5.1.4-1
Table 7.5.1.4-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2640
	2745
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1585
	1690
	3380
	3485

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	810
	670
	4085
	4260

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4260
	4400
	5880
	6055

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	70
	245
	6585
	6830

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	5140
	5315
	8380
	8625

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	3380
	3170
	6760
	6970

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	9400
	9085
	1160
	950

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	10880
	11195
	6020
	6230

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	5950
	5670
	2255
	2500

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	9260
	9540
	7640
	7885



The 3nd harmonics of Band 8 fall into the own Rx frequency of Band 7. But this impact is already covered in 2DL/1UL CA_7A-8A.
The 5th IMD fall into the own Rx frequency of Band 8. However this impact is already covered in 2DL/2UL CA_7A-8A. Hence there is no further self-interference issue.

[bookmark: _Toc510012111]7.5.1.5	MSD
When uplink CA configurations CA_3A-7A is paired with downlink CA configuration CA_3A-7A-7A-8A there are interference components from 2 uplink operation which would interfere the downlink of the Band 7 and Band 8.
When uplink CA configurations CA_3A-8A is paired with downlink CA configuration CA_3A-7A-7A-8A there are interference components from 2 uplink operation which would interfere the downlink of the Band 3, Band 7 and Band 8.
And also when uplink CA configurations CA_7A-8A is paired with downlink CA configuration CA_3A-7A-7A-8A there are interference components from 2 uplink operation which would interfere the downlink of the Band 8.
However, these impacts are already covered in the fallback combinations as mentioned in the previous section; no further MSD analysis is needed.

[bookmark: _Toc510012112]7.5.1.6	∆TIB and ∆RIB values

[bookmark: _Toc510012113]7.6	LTE Advanced Carrier Aggregation: Band 3 and Band 3 and Band 7 and Band 8 with 2 ULs
[bookmark: _Toc510012114]7.6.1	List of specific combination issues
[bookmark: _Toc510012115]7.6.1.1	Channel bandwidths per operating band for CA
Table 7.6.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-3A-7A-8A
	CA_3A-7A or CA_3A-8A or CA_7A-8A
	3
	See CA_3A-3A BCS0 in Table 6.x.1.1-2
	70
	0

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	3
	See CA_3A-3A BCS1 in Table 6.x.1.1-2
	60
	1

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	



Table 7.6.1.1-2: E-UTRA CA_3A-3A configurations and bandwidth combination sets for intra-band CA
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Uplink CA configurations (NOTE 1)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_3A-3A
	-
	5, 10, 15, 20
	5, 10, 15, 20
	
	
	40
	0

	
	
	5, 10
	5, 10, 15, 20
	
	
	30
	1



[bookmark: _Toc510012116]7.6.1.2	Co-existence studies for LTE-A UL CA_3A-7A and DL CA_3A-3A-7A-8A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.6.1.2-1
Table 7.6.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130
	5355
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	715
	860
	4210
	4355

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	850
	1070
	3215
	3430

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5920
	6140
	6710
	6925

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	2560
	2855
	5715
	6000

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	7630
	7925
	9210
	9495

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1720
	1430
	8420
	8710

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	8570
	8215
	4640
	4270

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11710
	12065
	9340
	9710

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	4290
	3930
	355
	10

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	10920
	11280
	10130
	10495



The 3rd IMD falls into the own Rx band 8. But this impact is already covered in 2UL/3DL CA_3A-7A-8A. So there is no further self-interference issue.
The 4th IMD falls into the own Rx band 7. But this impact is already covered in 2UL/2DL CA_3A-7A. So there is no further self-interference issue.
[bookmark: _Toc510012117]7.6.1.3	Co-existence studies for LTE-A UL CA_3A-8A and DL CA_3A-3A-7A-8A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.6.1.3-1
Table 7.6.1.3-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2640
	2745
	5130
	5355

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	795
	905
	2590
	2700

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	25
	120
	2505
	2690

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	3470
	3615
	4300
	4485

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	855
	1035
	4215
	4475

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	4350
	4530
	6010
	6270

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1810
	1590
	5180
	5400

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	6260
	5925
	1950
	1735

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	7720
	8055
	5230
	5445

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	3595
	3300
	675
	930

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6890
	7185
	6060
	6315



The 2nd harmonics of Band 8, 4th & 5th IMDs fall into the own Rx frequency of Band 3. And also the 4th & 5th IMDs fall into the own Rx frequency of Band 8. But this impact is already covered in 2UL/2DL CA_3A-8A. 
The 3rd harmonics of Band 8 and 2nd &3rd IMDs will interfere own Rx frequency of Band 7. And this impact is already covered in 2UL/3DL CA_3A-7A-8A.So there is no further self-interference issue.
[bookmark: _Toc510012118]7.6.1.4	Co-existence studies for LTE-A UL CA_7A-8A and DL CA_3A-3A-7A-8A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.6.1.4-1
Table 7.6.1.4-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2640
	2745
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1585
	1690
	3380
	3485

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	810
	670
	4085
	4260

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4260
	4400
	5880
	6055

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	70
	245
	6585
	6830

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	5140
	5315
	8380
	8625

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	3380
	3170
	6760
	6970

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	9400
	9085
	1160
	950

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	10880
	11195
	6020
	6230

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	5950
	5670
	2255
	2500

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	9260
	9540
	7640
	7885



The 3nd harmonics of Band 8 fall into the own Rx frequency of Band 7. But this impact is already covered in 2DL/1UL CA_7A-8A.
The 5th IMD fall into the own Rx frequency of Band 8. However this impact is already covered in 2DL/2UL CA_7A-8A. Hence there is no further self-interference issue.

[bookmark: _Toc510012119]7.6.1.5	MSD
When uplink CA configurations CA_3A-7A is paired with downlink CA configuration CA_3A-3A-7A-8A there are interference components from 2 uplink operation which would interfere the downlink of the Band 8 and Band 7.
When uplink CA configurations CA_3A-8A is paired with downlink CA configuration CA_3A-3A-7A-8A there are interference components from 2 uplink operation which would interfere the downlink of the Band 3, Band 7 and Band 8.
And also when uplink CA configurations CA_7A-8A is paired with downlink CA configuration CA_3A-3A-7A-8A there are interference components from 2 uplink operation which would interfere the downlink of the Band 8.
However, these impacts are already covered in the fallback combinations as mentioned in the previous section; no further MSD analysis is needed.

[bookmark: _Toc510012120]7.6.1.6	∆TIB and ∆RIB values

[bookmark: _Toc510012121]7.7	LTE Advanced Carrier Aggregation: Band 3 and Band 3 and Band 7 and Band 7 with 2 ULs
[bookmark: _Toc510012122]7.7.1	List of specific combination issues
[bookmark: _Toc510012123]7.7.1.1	Channel bandwidths per operating band for CA
Table 7.7.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-3A-7A-7A
	CA_3A-7A
	3
	See CA_3A-3A BCS0 in Table 6.x.1.1-2
	80
	0

	
	
	7
	See CA_7A-7A BCS1 in Table 6.x.1.1-3
	
	

	
	
	3
	See CA_3A-3A BCS1 in Table 6.x.1.1-2
	60
	1

	
	
	7
	See CA_7A-7A BCS2 in Table 6.x.1.1-3
	
	



Table 7.7.1.1-2: E-UTRA CA_3A-3A configurations and bandwidth combination sets for intra-band CA
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Uplink CA configurations (NOTE 1)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_3A-3A
	-
	5, 10, 15, 20
	5, 10, 15, 20
	
	
	40
	0

	
	
	5, 10
	5, 10, 15, 20
	
	
	30
	1



Table 7.7.1.1-3: E-UTRA CA_7A-7A configurations and bandwidth combination sets for intra-band CA
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Uplink CA configurations
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_7A-7A
	-
	5
	15
	
	
	40
	0

	
	
	10
	10, 15
	
	
	
	

	
	
	15
	15, 20
	
	
	
	

	
	
	20
	20
	
	
	
	

	
	
	5, 10, 15, 20
	5, 10, 15, 20
	
	
	40
	1

	
	
	5, 10, 15, 20
	5, 10
	
	
	30
	2

	
	
	10, 15, 20
	10, 15, 20
	
	
	40
	3



[bookmark: _Toc510012124]7.7.1.2	Co-existence studies for LTE-A UL CA_3A-7A and DL CA_3A-3A-7A-7A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.7.1.2-1
Table 7.7.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130
	5355
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	715
	860
	4210
	4355

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	850
	1070
	3215
	3430

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5920
	6140
	6710
	6925

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	2560
	2855
	5715
	6000

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	7630
	7925
	9210
	9495

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1720
	1430
	8420
	8710

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	8570
	8215
	4640
	4270

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11710
	12065
	9340
	9710

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	4290
	3930
	355
	10

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	10920
	11280
	10130
	10495



The 4th IMD fall into the own Rx band 7. But this impact is already covered in 2UL/2DL CA_3A-7A. So there is no further self-interference issue.
[bookmark: _Toc510012125]7.7.1.3	MSD
When uplink CA configurations CA_3A-7A is paired with downlink CA configuration CA_3A-3A-7A-7A there are interference components from 2 uplink operation which would interfere the downlink of the Band 7. However, this impact is already covered in the fallback combination as mentioned in the previous section; no further MSD analysis is needed.
[bookmark: _Toc510012126]7.7.1.4	∆TIB and ∆RIB values


[bookmark: _Toc510012127]7.8	LTE Advanced Carrier Aggregation: Band 3 and Band 41 and Band 41 and Band 42 with 2 ULs

[bookmark: _Toc510012128]7.8.1	List of specific combination issues
[bookmark: _Toc510012129]7.8.1.1	Channel bandwidths per operating band for CA

Table 7.8.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-41C-42A
	CA_3A-41A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	41
	See CA_41C Bandwidth combination set 0 in TS36.101
	
	

	
	
	42
	
	
	
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc510012130]7.8.1.2	Co-existence studies for LTE-A UL CA_3A-41A and DL CA_3A-41C-42A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.8.1.2-1.
Table 7.8.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2496
	2690

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	4992
	5380

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130
	5355
	7488
	8070

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	711
	980
	4206
	4475

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	730
	1074
	3207
	3670

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5916
	6260
	6702
	7165

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	2440
	2859
	5703
	6360

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	7626
	8045
	9198
	9855

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1422
	1960
	8412
	8950

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	9050
	8199
	4644
	4150

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11694
	12545
	9336
	9830

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	4650
	3918
	363
	250

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	10908
	11640
	10122
	10735



According to the result, 4th order IMD may fall into own Rx of band 3 and band 41. However the IMD problem is already covered in 2DL/2UL CA_3A-41A in Table 7.3.1A-0f in TS36.101. For band 42, the 2nd harmonics from band 3 Tx to Band 42 Rx has already been studied in Table 7.3.1A-0a in TS36.101. Also 3rd order IMD (2*B41-B3) will fall down to band 42 Rx. However, MSD due to the 3rd IMD could be excluded since band 41 and band 42 are assumed to be synchronized.

[bookmark: _Toc510012131]7.8.1.3	MSD
For band 42, MSD due to the 3rd IMD could be excluded since band 41 and band 42 are assumed to be synchronized. Then 2nd harmonic falldown of band 3 Tx should only be addressed but this MSD was already studied in 2DL/1UL CA_3A-42A which has been captured in 36.101. 
Hence, when uplink CA configurations CA_3A-41A is paired with downlink CA configuration CA_3A-41C-42A there is no interference components from 2 uplink operation which would interfere the downlink of Band 41 and Band 42.
.
[bookmark: _Toc510012132]7.8.1.4	∆TIB and ∆RIB values
Comparing 1UL-4DL CA_3A-41C-42A, no difference is expected from UE architecture point of view for this combination, same values for ∆TIB and ∆RIB as 1UL-4DL CA_3A-41C-42A shall apply.

[bookmark: _Toc510012133]7.9	LTE Advanced Carrier Aggregation: Band 3 and Band 41 and Band 42 and Band 42 with 2 ULs

[bookmark: _Toc510012134]7.9.1	List of specific combination issues
[bookmark: _Toc510012135]7.9.1.1	Channel bandwidths per operating band for CA

Table 7.9.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-41A-42C
	CA_3A-41A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	41
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	See CA_42C Bandwidth combination set 1 in TS36.101
	
	



[bookmark: _Toc510012136]7.9.1.2	Co-existence studies for LTE-A UL CA_3A-41A and DL CA_3A-41A-42C
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.9.1.2-1.
Table 7.9.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2496
	2690

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	4992
	5380

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130
	5355
	7488
	8070

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	711
	980
	4206
	4475

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	730
	1074
	3207
	3670

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5916
	6260
	6702
	7165

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	2440
	2859
	5703
	6360

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	7626
	8045
	9198
	9855

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1422
	1960
	8412
	8950

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	9050
	8199
	4644
	4150

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11694
	12545
	9336
	9830

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	4650
	3918
	363
	250

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	10908
	11640
	10122
	10735



According to the result, 4th order IMD may fall into own Rx of band 3 and band 41. However the IMD problem is already covered in 2DL/2UL CA_3A-41A in Table 7.3.1A-0f in TS36.101. For band 42, the 2nd harmonics from band 3 Tx to Band 42 Rx has already been studied in Table 7.3.1A-0a in TS36.101. Also 3rd order IMD (2*B41-B3) will fall down to band 42 Rx. However, MSD due to the 3rd IMD could be excluded since band 41 and band 42 are assumed to be synchronized.
[bookmark: _Toc510012137]7.9.1.3	MSD
For band 42, MSD due to the 3rd IMD could be excluded since band 41 and band 42 are assumed to be synchronized. Then 2nd harmonic falldown of band 3 Tx should only be addressed but this MSD was already studied in 2DL/1UL CA_3A-42A which has been captured in 36.101. 
Hence, when uplink CA configurations CA_3A-41A is paired with downlink CA configuration CA_3A-41A-42C there is no interference components from 2 uplink operation which would interfere the downlink of Band 42.
.
[bookmark: _Toc510012138]7.9.1.4	∆TIB and ∆RIB values
Comparing 1UL-4DL CA_3A-41A-42C, no difference is expected from UE architecture point of view for this combination, same values for ∆TIB and ∆RIB as 1UL-4DL CA_3A-41A-42C shall apply.

[bookmark: _Toc510012139]7.10	LTE Advanced Carrier Aggregation: Band 3 and Band 28 and Band 41 and Band 41 with 2 ULs

[bookmark: _Toc510012140]7.10.1	List of specific combination issues
[bookmark: _Toc510012141]7.10.1.1	Channel bandwidths per operating band for CA

Table 7.10.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-28A-41C
	CA_3A-41A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	41
	See CA_42C Bandwidth combination set 0 in TS36.101
	
	



[bookmark: _Toc510012142]7.10.1.2	Co-existence studies for LTE-A UL CA_3A-41A and DL CA_3A-28A-41C
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.10.1.2-1.
Table 7.10.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2496
	2690

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	4992
	5380

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130
	5355
	7488
	8070

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	711
	980
	4206
	4475

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	730
	1074
	3207
	3670

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5916
	6260
	6702
	7165

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	2440
	2859
	5703
	6360

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	7626
	8045
	9198
	9855

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1422
	1960
	8412
	8950

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	9050
	8199
	4644
	4150

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11694
	12545
	9336
	9830

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	4650
	3918
	363
	250

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	10908
	11640
	10122
	10735



According to the result, 4th order IMD may fall into own Rx of band 3 and band 41. However the IMD problem is already covered in 2DL/2UL CA_3A-41A in Table 7.3.1A-0f in TS36.101. For band 28, the 2nd order IMD (B41-B3) and 3rd order IMD (2*B3-B41) will fall down to band 28 Rx.
[bookmark: _Toc510012143]7.10.1.3	MSD
For band 28, both IMD2 and IMD3 effects should be studied. But it is conducted for CA_3DL_3A-28A-41A_2UL_3A-41A_BCS0 and the results can be reused for this 4DL/2UL CA.
Hence, when uplink CA configurations CA_3A-41A is paired with downlink CA configuration CA_3A-28A-41C there is no new interference components from 2 uplink operation which would interfere the downlink of Band 28 and Band 41..
[bookmark: _Toc510012144]7.10.1.4	∆TIB and ∆RIB values
Comparing 1UL-4DL CA_3A-28A-41C, no difference is expected from UE architecture point of view for this combination, same values for ∆TIB and ∆RIB as 1UL-4DL CA_3A-28A-41C shall apply.

[bookmark: _Toc510012145]7.11	LTE Advanced Carrier Aggregation: Band 3 and Band 28 and Band 41 and Band 42 with 2 ULs

[bookmark: _Toc510012146]7.11.1	List of specific combination issues
[bookmark: _Toc510012147]7.11.1.1	Channel bandwidths per operating band for CA

Table 7.11.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-28A-41A-42A
	CA_3A-41A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	28
	
	
	Yes
	Yes
	
	
	
	

	
	
	41
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	
	
	
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc510012148]7.11.1.2	Co-existence studies for LTE-A UL CA_3A-41A and DL CA_3A-28A-41A-42A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.11.1.2-1.
Table 7.11.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2496
	2690

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	4992
	5380

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130
	5355
	7488
	8070

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	711
	980
	4206
	4475

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	730
	1074
	3207
	3670

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5916
	6260
	6702
	7165

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	2440
	2859
	5703
	6360

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	7626
	8045
	9198
	9855

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1422
	1960
	8412
	8950

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	9050
	8199
	4644
	4150

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11694
	12545
	9336
	9830

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	4650
	3918
	363
	250

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	10908
	11640
	10122
	10735



According to the result,
1) 4th order IMD may fall into own Rx of band 3 and band 41 but the IMD problem is already covered in 2DL/2UL CA_3A-41A in Table 7.3.1A-0f in TS36.101. 
2) the 2nd harmonics from band 3 Tx to Band 42 Rx has already been studied in Table 7.3.1A-0a in TS36.101.  
3) 3rd order IMD (2*B41-B3) will fall down to band 42 Rx but this is already covered in 2UL/3DL 3A-41A/3A-41A-42A. 
4) For band 28, the 2nd order IMD (B41-B3) and 3rd order IMD (2*B3-B41) will fall down to band 28 Rx.
[bookmark: _Toc510012149]7.11.1.3	MSD
For band 28, both IMD2 and IMD3 effects should be studied. But it is conducted for CA_3DL_3A-28A-41A_2UL_3A-41A_BCS0 and the results can be reused for this 4DL/2UL CA.
Hence, when uplink CA configurations CA_3A-41A is paired with downlink CA configuration CA_3A-28A-41-42A there is no new interference components from 2 uplink operation which would interfere the downlink of Band 28 and Band 41.
.
[bookmark: _Toc510012150]7.11.1.4	∆TIB and ∆RIB values
Comparing 1UL-4DL CA_3A-28A-41A-42A, no difference is expected from UE architecture point of view for this combination, same values for ∆TIB and ∆RIB as 1UL-4DL CA_3A-28A-41A-42A shall apply.

[bookmark: _Toc510012151]7.12	LTE Advanced Carrier Aggregation: Band 1 and Band 3 and Band 3 and Band 19 with 2 ULs

[bookmark: _Toc510012152]7.12.1	List of specific combination issues
[bookmark: _Toc510012153]7.12.1.1	Operating bands for CA
Table 7.12.1.1-1: Inter-band CA operating bands for CA_1A-3A-3A-19A
	E-UTRA
 CA Band
	E-UTRA
Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1A-3A-3A-19A
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	

	
	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	


[bookmark: _Toc510012154]7.12.1.2	Channel bandwidths per operating band for CA
Table 7.12.1.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_1A-3A-3A-19A
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	
Uplink CA configurations
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-3A-3A-19A
	CA_1A-3A,
CA_1A-19A,
CA_3A-19A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	75
	0

	
	
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	
	



[bookmark: _Toc510012155]7.12.1.3	Co-existence studies for LTE-A UL CA_1A-3A and DL CA_1A-3A-3A-19A
Co-existence studies of this 4DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012156]7.12.1.4	Co-existence studies for LTE-A UL CA_1A-19A and DL CA_1A-3A-3A-19A
Co-existence studies of this 4DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012157]7.12.1.5	Co-existence studies for LTE-A UL CA_3A-19A and DL CA_1A-3A-3A-19A
Co-existence studies of this 4DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012158]7.12.1.6	MSD
As with 7.12.1.3, 7.12.1.4 and 7.12.1.5, the MSD of this 4DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional MSD requirement is needed.

[bookmark: _Toc510012159]7.13	LTE Advanced Carrier Aggregation: Band 1 and Band 3 and Band 3 and Band 21 with 2 ULs

[bookmark: _Toc510012160]7.13.1	List of specific combination issues
[bookmark: _Toc510012161]7.13.1.1	Operating bands for CA
Table 7.13.1.1-1: Inter-band CA operating bands for CA_1A-3A-3A-21A
	E-UTRA
 CA Band
	E-UTRA
Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1A-3A-3A-21A
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	

	
	21
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	



[bookmark: _Toc510012162]7.13.1.2	Channel bandwidths per operating band for CA
Table 7.13.1.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_1A-3A-3A-21A
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	
Uplink CA configurations
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-3A-3A-21A
	CA_1A-3A,
CA_1A-21A,
CA_3A-21A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	75
	0

	
	
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	
	



[bookmark: _Toc510012163]7.13.1.3	Co-existence studies for LTE-A UL CA_1A-3A and DL CA_1A-3A-3A-21A
Co-existence studies of this 4DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012164]7.13.1.4	Co-existence studies for LTE-A UL CA_1A-21A and DL CA_1A-3A-3A-21A
Co-existence studies of this 4DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012165]7.13.1.5	Co-existence studies for LTE-A UL CA_3A-21A and DL CA_1A-3A-3A-21A
Co-existence studies of this 4DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012166]7.13.1.6	MSD
As with 7.13.1.3, 7.13.1.4 and 7.13.1.5, the MSD of this 4DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional MSD requirement is needed.

[bookmark: _Toc510012167]7.14	LTE Advanced Carrier Aggregation: Band 1 and Band 3 and Band 3 and Band 42 with 2 ULs

[bookmark: _Toc510012168]7.14.1	List of specific combination issues
[bookmark: _Toc510012169]7.14.1.1	Operating bands for CA
Table 7.14.1.1-1: Inter-band CA operating bands for CA_1A-3A-3A-42A
	E-UTRA
 CA Band
	E-UTRA
Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1A-3A-3A-42A
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD



[bookmark: _Toc510012170]7.14.1.2	Channel bandwidths per operating band for CA
Table 7.14.1.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_1A-3A-3A-42A
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	
Uplink CA configurations
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-3A-3A-42A
	CA_1A-3A,
CA_1A-42A,
CA_3A-42A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc510012171]7.14.1.3	Co-existence studies for LTE-A UL CA_1A-3A and DL CA_1A-3A-3A-42A
Co-existence studies of this 4DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012172]7.14.1.4	Co-existence studies for LTE-A UL CA_1A-42A and DL CA_1A-3A-3A-42A
Co-existence studies of this 4DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012173]7.14.1.5	Co-existence studies for LTE-A UL CA_3A-42A and DL CA_1A-3A-3A-42A
Co-existence studies of this 4DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012174]7.14.1.6	MSD
As with 7.14.1.3, 7.14.1.4 and 7.14.1.5, the MSD of this 4DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional MSD requirement is needed.

[bookmark: _Toc510012175]7.15	LTE Advanced Carrier Aggregation: CA_1A-42A-42C with 2 ULs

[bookmark: _Toc510012176]7.15.1	List of specific combination issues
[bookmark: _Toc510012177]7.15.1.1	Operating bands for CA
Table 7.15.1.1-1: Inter-band CA operating bands for CA_1A-42A-42C
	E-UTRA
 CA Band
	E-UTRA
Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1A-42A-42C
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD



[bookmark: _Toc510012178]7.15.1.2	Channel bandwidths per operating band for CA
Table 7.15.1.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_1A-42A-42C
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	
Uplink CA configurations
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-42A-42C
	CA_1A-42A
	1
	 
	 
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	42
	See CA_42A-42C Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	



[bookmark: _Toc510012179]7.15.1.3	Co-existence studies for LTE-A UL CA_1A-42A and DL CA_1A-42A-42C
Co-existence studies of this 4DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012180]7.15.1.4	MSD
As with 7.15.1.3, the MSD of this 4DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional MSD requirement is needed.

[bookmark: _Toc510012181]7.16	LTE Advanced Carrier Aggregation: CA_1A-42D with 2 ULs

[bookmark: _Toc510012182]7.16.1	List of specific combination issues
[bookmark: _Toc510012183]7.16.1.1	Operating bands for CA
Table 7.16.1.1-1: Inter-band CA operating bands for CA_1A-42D
	E-UTRA
 CA Band
	E-UTRA
Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1A-42D
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD



[bookmark: _Toc510012184]7.16.1.2	Channel bandwidths per operating band for CA
Table 7.16.1.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_1A-42D
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	
Uplink CA configurations
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-42D
	CA_1A-42A
	1
	 
	 
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	42
	See CA_42A-42C Bandwidth Combination Set 0 in Table 5.6A.1-1 of TS36.101
	
	



[bookmark: _Toc510012185]7.16.1.3	Co-existence studies for LTE-A UL CA_1A-42A and DL CA_1A-42D
Co-existence studies of this 4DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012186]7.16.1.4	MSD
As with 7.16.1.3, the MSD of this 4DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional MSD requirement is needed.

[bookmark: _Toc510012187]7.17	LTE Advanced Carrier Aggregation: Band 3 and Band 3 and Band 19 and Band 21 with 2 ULs

[bookmark: _Toc510012188]7.17.1	List of specific combination issues
[bookmark: _Toc510012189]7.17.1.1	Operating bands for CA
Table 7.17.1.1-1: Inter-band CA operating bands for CA_3A-3A-19A-21A
	E-UTRA
 CA Band
	E-UTRA
Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_3A-3A-19A-21A
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	

	
	21
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	



[bookmark: _Toc510012190]7.17.1.2	Channel bandwidths per operating band for CA
Table 7.17.1.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_3A-3A-19A-21A
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	
Uplink CA configurations
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-3A-19A-21A
	CA_3A-19A,
CA_3A-21A,
CA_19A-21A
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	70
	0

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	
	



[bookmark: _Toc510012191]7.17.1.3	Co-existence studies for LTE-A UL CA_3A-19A and DL CA_3A-3A-19A-21A
Co-existence studies of this 4DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012192]7.17.1.4	Co-existence studies for LTE-A UL CA_3A-21A and DL CA_3A-3A-19A-21A
Co-existence studies of this 4DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012193]7.17.1.5	Co-existence studies for LTE-A UL CA_19A-21A and DL CA_3A-3A-19A-21A
Co-existence studies of this 4DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012194]7.17.1.6	MSD
As with 7.17.1.3, 7.17.1.4 and 7.17.1.5, the MSD of this 4DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional MSD requirement is needed.

[bookmark: _Toc510012195]7.18	LTE Advanced Carrier Aggregation: Band 3 and Band 3 and Band 42 and Band 42 with 2 ULs

[bookmark: _Toc510012196]7.18.1	List of specific combination issues
[bookmark: _Toc510012197]7.18.1.1	Operating bands for CA
Table 7.18.1.1-1: Inter-band CA operating bands for CA_3A-3A-42C
	E-UTRA
 CA Band
	E-UTRA
Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_3A-3A-42C
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD



[bookmark: _Toc510012198]7.18.1.2	Channel bandwidths per operating band for CA
Table 7.18.1.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_3A-3A-42C
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	
Uplink CA configurations
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-3A-42C
	CA_3A-42A
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	80
	0

	
	
	42
	See CA_42C Bandwidth Combination Set 0 in Table 5.6A.1-1 of TS36.101
	
	



[bookmark: _Toc510012199]7.18.1.3	Co-existence studies for LTE-A UL CA_3A-42A and DL CA_3A-3A-42C
Co-existence studies of this 4DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012200]7.18.1.4	MSD
As with 7.18.1.3, the MSD of this 4DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional MSD requirement is needed.

[bookmark: _Toc510012201]7.19	LTE Advanced Carrier Aggregation: CA_3A-42A-42C with 2 ULs

[bookmark: _Toc510012202]7.19.1	List of specific combination issues
[bookmark: _Toc510012203]7.19.1.1	Operating bands for CA
Table 7.19.1.1-1: Inter-band CA operating bands for CA_3A-42A-42C
	E-UTRA
 CA Band
	E-UTRA
Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_3A-42A-42C
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD



[bookmark: _Toc510012204]7.19.1.2	Channel bandwidths per operating band for CA
Table 7.19.1.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_3A-42A-42C
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	
Uplink CA configurations
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-42A-42C
	CA_3A-42A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	42
	See CA_42A-42C Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	



[bookmark: _Toc510012205]7.19.1.3	Co-existence studies for LTE-A UL CA_3A-42A and DL CA_3A-42A-42C
Co-existence studies of this 4DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012206]7.19.1.4	MSD
As with 7.19.1.3, the MSD of this 4DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional MSD requirement is needed.

[bookmark: _Toc510012207]7.20	LTE Advanced Carrier Aggregation: CA_3A-42D with 2 ULs

[bookmark: _Toc510012208]7.20.1	List of specific combination issues
[bookmark: _Toc510012209]7.20.1.1	Operating bands for CA
Table 7.20.1.1-1: Inter-band CA operating bands for CA_3A-42D
	E-UTRA
 CA Band
	E-UTRA
Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_3A-42D
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD



[bookmark: _Toc510012210]7.20.1.2	Channel bandwidths per operating band for CA
Table 7.20.1.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_3A-42D
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	
Uplink CA configurations
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-42D
	CA_3A-42A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	42
	See CA_42D Bandwidth Combination Set 0 in Table 5.6A.1-1 of TS36.101
	
	



[bookmark: _Toc510012211]7.20.1.3	Co-existence studies for LTE-A UL CA_3A-42A and DL CA_3A-42D
Co-existence studies of this 4DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012212]7.20.1.4	MSD
As with 7.20.1.3, the MSD of this 4DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional MSD requirement is needed.

[bookmark: _Toc510012213]7.21	LTE Advanced Carrier Aggregation: Band 1 and Band 3 and Band 7 and Band 26 with 2 ULs
[bookmark: _Toc510012214]7.21.1	List of specific combination issues
[bookmark: _Toc510012215]7.21.1.1	Channel bandwidths per operating band for CA
Table 7.21.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-3A-7A-26A
	CA_1A-3A
CA_1A-7A
CA_1A-26A
CA_3A-7A
CA_3A-26A
CA_7A-26A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	65
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	26
	
	
	Yes
	Yes
	Yes
	
	
	



[bookmark: _Toc510012216]7.21.1.2	Co-existence studies for LTE-A UL CA_1A-7A and DL CA_1A-3A-7A-26A
For 2UL / 4DL own receiver desensitization study 5th order intermodulation product was calculated and presented in Table 7.21.1.2-1
Table 7.21.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	520
	650
	4420
	4550

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	1270
	1460
	3020
	3220

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	6340
	6530
	6920
	7120

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	3190
	3440
	5520
	5790

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	8260
	8510
	9420
	9690

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1300
	1040
	8840
	9100

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	8360
	8020
	5420
	5110

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11920
	12260
	10180
	10490

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	3870
	3540
	940
	620

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	11340
	11670
	10760
	11080



IMD5 of CA_1A-7A may fall into band 26 receiving band. However, this impact is already covered in 3DL/2UL CA_1A-7A-26A. Hence there is no further self-interference issue.
[bookmark: _Toc510012217]7.21.1.3	Co-existence studies for LTE-A UL CA_3A-7A and DL CA_1A-3A-7A-26A
For 2UL / 4DL own receiver desensitization study 5th order intermodulation product was calculated and presented in Table 7.21.1.3-1
Table 7.21.1.3-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130
	5355
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	715
	860
	4210
	4355

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	850
	1070
	3215
	3430

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5920
	6140
	6710
	6925

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	2560
	2855
	5715
	6000

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	7630
	7925
	9210
	9495

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1720
	1430
	8420
	8710

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	8570
	8215
	4640
	4270

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11710
	12065
	9340
	9710

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	4290
	3930
	355
	10

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	10920
	11280
	10130
	10495



IMD3 of CA_3A-7A may fall into band 26 receiving band. However, this impact is already covered in 3DL/2UL CA_3A-7A-26A. Hence there is no further self-interference issue.
[bookmark: _Toc510012218]7.21.1.4	Co-existence studies for LTE-A UL CA_3A-26A and DL CA_1A-3A-7A-26A
For 2UL / 4DL own receiver desensitization study 5th order intermodulation product was calculated and presented in Table 7.21.1.4-1
Table 7.21.1.4-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	814
	849
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1628
	1698
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2442
	2547
	5130
	5355

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	861
	971
	2524
	2634

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	157
	12
	2571
	2756

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	3338
	3483
	4234
	4419

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	657
	837
	4281
	4541

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	4152
	4332
	5944
	6204

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1942
	1722
	5048
	5268

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	6326
	5991
	1686
	1471

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	7654
	7989
	4966
	5181

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	3727
	3432
	873
	1128

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6758
	7053
	5862
	6117



IMD2 of CA_3A-26A may fall into band 7 receiving band. However, this impact is already covered in 3DL/2UL CA_3A-7A-26A. Hence there is no further self-interference issue.
[bookmark: _Toc510012219]7.21.1.5	Co-existence studies for LTE-A UL CA_7A-26A and DL CA_1A-3A-7A-26A
Table 7.21.1.5-1 lists B7+B26 2UL CA 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 
Table 7.21.1.5-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	814
	849  
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1628
	1698
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2442
	2547
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1651
	1756
	3314
	3419

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	802
	942
	4151
	4326

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4128
	4268
	5814
	5989

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	128
	47
	6651
	6896

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	4942
	5117
	8314
	8559

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	3512
	3302
	6628
	6838

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	9466
	9151
	896
	686

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	10814
	11129
	5756
	5966

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	6082
	5802
	2453
	2698

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	9128
	9408
	7442
	7687



IMD3 and IMD5 of CA_7A-26A may fall into band 26 receiving band and IMD5 of CA_7A-26A may fall into band 7 receiving band. However, this impact is already covered in 2DL/2UL CA_7A-26A. Hence there is no further self-interference issue.
[bookmark: _Toc510012220]7.21.1.6	MSD
 When uplink CA configurations CA_1A-7A, 3A-7A, 3A-26A and CA_7A-26A are paired with downlink CA configuration CA_1A-3A-7A-26A there are self-interference problems from 2 uplink operation which would interfere the downlink of the bands 7 and 26. In addition, uplink CA configuration CA_1A-3A was already captured in Table 7.3.1A-0bA in TS 36.101.
However, these impacts are already covered in the fallback combinations as mentioned in previous section; no futher MSD analysis is needed.
[bookmark: _Toc510012221]7.21.1.7	∆TIB and ∆RIB values
Same values for ∆TIB and ∆RIB of 4DL/1UL CA_1A-3A-7A-26A are applied.

[bookmark: _Toc510012222]7.22	LTE Advanced Carrier Aggregation: Band 1 and Band 7 and Band 7 and Band 26 with 2 ULs
[bookmark: _Toc510012223]7.22.1	List of specific combination issues
[bookmark: _Toc510012224]7.22.1.1	Channel bandwidths per operating band for CA
Table 7.22.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-7A-7A-26A
	CA_1A-7A
CA_1A-26A
CA_7A-26A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	65
	0

	
	
	7
	See CA_7A-7A bandwidth combination set 3 in table 5.6A.1-3 of TS 36.101
	
	

	
	
	7
	
	
	

	
	
	26
	
	
	Yes
	Yes
	Yes
	
	
	



[bookmark: _Toc510012225]7.22.1.2	Co-existence studies for LTE-A UL CA_1A-7A and DL CA_1A-7A-7A-26A
For 2UL / 4DL own receiver desensitization study 5th order intermodulation product was calculated and presented in Table 7.22.1.2-1
Table 7.22.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	520
	650
	4420
	4550

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	1270
	1460
	3020
	3220

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	6340
	6530
	6920
	7120

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	3190
	3440
	5520
	5790

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	8260
	8510
	9420
	9690

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1300
	1040
	8840
	9100

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	8360
	8020
	5420
	5110

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11920
	12260
	10180
	10490

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	3870
	3540
	940
	620

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	11340
	11670
	10760
	11080



IMD5 of CA_1A-7A may fall into band 26 receiving band. However, this impact is already covered in 3DL/2UL CA_1A-7A-26A. Hence there is no further self-interference issue.
[bookmark: _Toc510012226]7.22.1.3	Co-existence studies for LTE-A UL CA_7A-26A and DL CA_1A-7A-7A-26A
Table 7.22.1.3-1 lists B7+B26 2UL CA 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 
Table 7.22.1.3-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	814
	849  
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1628
	1698
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2442
	2547
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1651
	1756
	3314
	3419

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	802
	942
	4151
	4326

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4128
	4268
	5814
	5989

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	128
	47
	6651
	6896

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	4942
	5117
	8314
	8559

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	3512
	3302
	6628
	6838

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	9466
	9151
	896
	686

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	10814
	11129
	5756
	5966

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	6082
	5802
	2453
	2698

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	9128
	9408
	7442
	7687



IMD3 and IMD5 of CA_7A-26A may fall into band 26 receiving band and IMD5 of CA_7A-26A may fall into band 7 receiving band. However, this impact were already covered in 2DL/2UL CA_7A-26A. Hence there is no further self-interference issue.
[bookmark: _Toc510012227]7.22.1.4	MSD
 When uplink CA configurations CA_1A-7A and CA_7A-26A are paired with downlink CA configuration CA_1A-7A-7A-26A there are self-interference problems from 2 uplink operation which would interfere the downlink of the bands 7 and 26.
However, these impacts are already covered in the fallback combinations as mentioned in previous section; no futher MSD analysis is needed.
[bookmark: _Toc510012228]7.22.1.5	∆TIB and ∆RIB values
Same values for ∆TIB and ∆RIB of 4DL/1UL CA_1A-7A-7A-26A are applied.

[bookmark: _Toc510012229]7.23	LTE Advanced Carrier Aggregation: Band 3 and Band 7 and Band 7 and Band 26 with 2 ULs
[bookmark: _Toc510012230]7.23.1	List of specific combination issues
[bookmark: _Toc510012231]7.23.1.1	Channel bandwidths per operating band for CA
Table 7.23.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-7A-7A-26A
	CA_3A-7A
CA_3A-26A
CA_7A-26A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	75
	0

	
	
	7
	See CA_7A-7A bandwidth combination set 3 in table 5.6A.1-3 of TS 36.101
	
	

	
	
	26
	
	
	Yes
	Yes
	Yes
	
	
	



[bookmark: _Toc510012232]7.23.1.2	Co-existence studies for LTE-A UL CA_3A-7A and DL CA_3A-7A-7A-26A
For 2UL / 4DL own receiver desensitization study 5th order intermodulation product was calculated and presented in Table 7.23.1.2-1
Table 7.23.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130
	5355
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	715
	860
	4210
	4355

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	850
	1070
	3215
	3430

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5920
	6140
	6710
	6925

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	2560
	2855
	5715
	6000

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	7630
	7925
	9210
	9495

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1720
	1430
	8420
	8710

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	8570
	8215
	4640
	4270

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11710
	12065
	9340
	9710

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	4290
	3930
	355
	10

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	10920
	11280
	10130
	10495



IMD3 of CA_3A-7A may fall into band 26 receiving band. Also IMD4 of CA_3A-7A may fall into band 7 receiving band. However, this impact was already covered in 3DL/2UL CA_3A-7A-26A and 2DL/2UL CA_3A-7A. Hence there is no further self-interference issue.
[bookmark: _Toc510012233]7.23.1.3	Co-existence studies for LTE-A UL CA_3A-26A and DL CA_3A-7A-7A-26A
For 2UL / 4DL own receiver desensitization study 5th order intermodulation product was calculated and presented in Table 7.23.1.3-1
Table 7.23.1.3-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	814
	849
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1628
	1698
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2442
	2547
	5130
	5355

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	861
	971
	2524
	2634

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	157
	12
	2571
	2756

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	3338
	3483
	4234
	4419

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	657
	837
	4281
	4541

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	4152
	4332
	5944
	6204

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1942
	1722
	5048
	5268

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	6326
	5991
	1686
	1471

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	7654
	7989
	4966
	5181

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	3727
	3432
	873
	1128

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6758
	7053
	5862
	6117



IMD2 and IMD3 of CA_3A-26A may fall into band 7 receiving band. However, this impact is already covered in 3DL/2UL CA_3A-7A-26A. Hence there is no further self-interference issue.
[bookmark: _Toc510012234]7.23.1.4	Co-existence studies for LTE-A UL CA_7A-26A and DL CA_3A-7A-7A-26A
Table 7.23.1.4-1 lists B7+B26 2UL CA 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 
Table 7.23.1.4-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	814
	849  
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1628
	1698
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2442
	2547
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1651
	1756
	3314
	3419

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	802
	942
	4151
	4326

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4128
	4268
	5814
	5989

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	128
	47
	6651
	6896

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	4942
	5117
	8314
	8559

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	3512
	3302
	6628
	6838

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	9466
	9151
	896
	686

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	10814
	11129
	5756
	5966

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	6082
	5802
	2453
	2698

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	9128
	9408
	7442
	7687



IMD3 and IMD5 of CA_7A-26A may fall into band 26 receiving band and IMD5 of CA_7A-26A may fall into band 7 receiving band. However, this impact were already covered in 2DL/2UL CA_7A-26A. Hence there is no further self-interference issue.
[bookmark: _Toc510012235]7.23.1.5	MSD
 When uplink CA configurations CA_3A-7A, CA_3A-26A and CA_7A-26A are paired with downlink CA configuration CA_3A-7A-7A-26A there are self-interference problems from 2 uplink operation which would interfere the downlink of the bands 7 and 26.
However, these impacts are already covered in the fallback combinations as mentioned in previous section; no futher MSD analysis is needed.
[bookmark: _Toc510012236]7.23.1.6	∆TIB and ∆RIB values
Same values for ∆TIB and ∆RIB of 4DL/1UL CA_3A-7A-7A-26A are applied.

[bookmark: _Toc510012237]7.24	LTE Advanced Carrier Aggregation: Band 1 and Band 3 and Band 7 and Band 7 with 2ULs
[bookmark: _Toc510012238]7.24.1	List of specific combination issues
[bookmark: _Toc510012239]7.24.1.1	Channel bandwidths per operating band for CA
Table 7.24.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-3A-7C
	CA_1A-3A
CA_1A-7A
CA_3A-7A
CA_7C
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	3
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	7
	See CA_7C Bandwidth Combination Set 2 in Table 5.6A.1-1
	
	

	
	
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	1

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	7
	See CA_7C Bandwidth Combination Set 1 in Table 5.6A.1-1
	
	



Table 7.24.1.1-2: E-UTRA CA_7C configurations and bandwidth combination sets defined for intra-band CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_7C
	10
	20
	40
	1

	
	15
	15, 20
	
	

	
	20
	10, 15, 20
	
	

	CA_7C
	15
	10, 15
	40
	2

	
	20
	15, 20
	
	



[bookmark: _Toc510012240]7.24.1.2	Co-existence studies for LTE-A UL CA_1A-3A and DL CA_1A-3A-7C
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.24.1.2-1
Table 7.24.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	5130
	5355

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	270
	135
	3630
	3765

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2055
	2250
	1440
	1650

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5550
	5745
	5340
	5550

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	3975
	4230
	3150
	3435

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	7470
	7725
	7050
	7335

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	270
	540
	7260
	7530

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	5220
	4860
	6210
	5895

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	8760
	9120
	9390
	9705

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	1515
	1170
	2520
	2190

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	8970
	9315
	9180
	9510



Close proximity issues already captured in Table 7.3.1A-0bA in TS36.101
[bookmark: _Toc510012241]7.24.1.3	Co-existence studies for LTE-A UL CA_1A-7A and DL CA_1A-3A-7C
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.24.1.3-1
Table 7.24.1.3-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	520
	650
	4420
	4550

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	1270
	1460
	3020
	3220

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	6340
	6530
	6920
	7120

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	3190
	3440
	5520
	5790

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	8260
	8510
	9420
	9690

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1300
	1040
	8840
	9100

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	8360
	8020
	5420
	5110

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11920
	12260
	10180
	10490

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	3870
	3540
	940
	620

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	11340
	11670
	10760
	11080



Based on the results from Table 7.24.1.3-1, there is no harmonics and IMDs products that fall into own Rx band.
[bookmark: _Toc510012242]7.24.1.4	Co-existence studies for LTE-A UL CA_3A-7A and DL CA_1A-3A-7C
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.24.1.4-1
Table 7.24.1.4-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130
	5355
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	715
	860
	4210
	4355

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	850
	1070
	3215
	3430

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5920
	6140
	6710
	6925

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	2560
	2855
	5715
	6000

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	7630
	7925
	9210
	9495

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1720
	1430
	8420
	8710

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	8570
	8215
	4640
	4270

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11710
	12065
	9340
	9710

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	4290
	3930
	355
	10

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	10920
	11280
	10130
	10495


Based on the results from Table 7.24.1.4-1, there is no harmonics and IMDs products that fall into own Rx band 1.
[bookmark: _Toc510012243]7.24.1.5	Co-existence studies for LTE-A UL CA_7C and DL CA_1A-3A-7C
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics were calculated and presented in Table 7.24.1.5-1
Table 7.24.1.5-1: Harmonic analysis
	UE UL carriers
	fx_low
	fx_high

	UL frequency (MHz)
	2500
	2570

	2nd harmonics frequency limits
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	5000
	5140

	3rd harmonics frequency limits
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	7500
	7710



From the harmonics analysis table, there was no harmonics from Band 7 uplinks which would desensitize the 3rd own Rx frequency of band 1 or band 3. 
Frequency separation of Band 1 downlink and B7 uplink is 330 MHz and Band 3 downlink and B7 uplink is 835MHz, therefore there are no impact from Band 7 uplink CA to the Band 1 and Band 3 reception.
[bookmark: _Toc510012244]7.24.1.6		MSD
When uplink CA configurations CA_1A-3A is paired with downlink CA configuration CA_1A-3A-7C there is no interference components from 2 uplink operation which would interfere downlink of the Band 7, no further MSD studies for this combination.
When uplink CA configurations CA_1A-7A is paired with downlink CA configuration CA_1A-7C there is no interference components from 2 uplink operation which would interfere downlink of the Band 3, no further MSD studies for this combination.
When uplink CA configurations CA_3A-7A is paired with downlink CA configuration CA_1A-7C there is no interference components from 2 uplink operation which would interfere downlink of the Band 1 and Band 7, no further MSD studies for this combination.
When uplink CA configurations CA_7C is paired with downlink CA configuration CA_1A-7C there is no interference components from 2 uplink operation which would interfere downlink of the Band 1 and Band 3, no further MSD studies for this combination.
[bookmark: _Toc510012245]7.24.1.7		∆TIB and ∆RIB values
Same values for ∆TIB and ∆RIB of 4DL/1UL CA_1A-3A-7C are applied.

[bookmark: _Toc510012246]7.25	LTE Advanced Carrier Aggregation: Band 1 and Band 3 and Band 3 and Band 7 with 2ULs
[bookmark: _Toc510012247]7.25.1	List of specific combination issues
[bookmark: _Toc510012248]7.25.1.1	Channel bandwidths per operating band for CA
Table 7.25.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-3C-7A
	CA_1A-3A
CA_1A-7A
CA_3A-7A
CA_3C
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	3
	See CA_3C Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	1

	
	
	3
	See CA_3C Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	



Table 7.25.1.1-2: E-UTRA CA_3C configurations and bandwidth combination sets defined for intra-band CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_3C
	5, 10, 15
	20
	40
	0

	
	20
	5, 10, 15, 20
	
	


[bookmark: _Toc510012249]7.25.1.2	Co-existence studies for LTE-A UL CA_1A-3A and DL CA_1A-3C-7A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.25.1.2-1
Table 7.25.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	5130
	5355

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	270
	135
	3630
	3765

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2055
	2250
	1440
	1650

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5550
	5745
	5340
	5550

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	3975
	4230
	3150
	3435

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	7470
	7725
	7050
	7335

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	270
	540
	7260
	7530

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	5220
	4860
	6210
	5895

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	8760
	9120
	9390
	9705

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	1515
	1170
	2520
	2190

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	8970
	9315
	9180
	9510



Close proximity issues already captured in Table 7.3.1A-0bA in TS36.101
[bookmark: _Toc510012250]7.25.1.3	Co-existence studies for LTE-A UL CA_1A-7A and DL CA_1A-3C-7A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.25.1.3-1
Table 7.25.1.3-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	520
	650
	4420
	4550

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	1270
	1460
	3020
	3220

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	6340
	6530
	6920
	7120

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	3190
	3440
	5520
	5790

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	8260
	8510
	9420
	9690

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1300
	1040
	8840
	9100

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	8360
	8020
	5420
	5110

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11920
	12260
	10180
	10490

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	3870
	3540
	940
	620

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	11340
	11670
	10760
	11080


Based on the results from Table 7.25.1.3-1, there is no harmonics and IMDs products that fall into own Rx band.
[bookmark: _Toc510012251]7.25.1.4	Co-existence studies for LTE-A UL CA_3A-7A and DL CA_1A-3C-7A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.25.1.4-1

Table 7.25.1.4-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130
	5355
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	715
	860
	4210
	4355

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	850
	1070
	3215
	3430

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5920
	6140
	6710
	6925

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	2560
	2855
	5715
	6000

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	7630
	7925
	9210
	9495

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1720
	1430
	8420
	8710

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	8570
	8215
	4640
	4270

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11710
	12065
	9340
	9710

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	4290
	3930
	355
	10

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	10920
	11280
	10130
	10495


Based on the results from Table 7.25.1.4-1, there is no harmonics and IMDs products that fall into own Rx band 1.
[bookmark: _Toc510012252]7.25.1.5	Co-existence studies for LTE-A UL CA_3C and DL CA_1A-3C-7A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics were calculated and presented in Table 7.25.1.5-1
Table 7.25.1.5-1: Harmonic analysis
	UE UL carriers
	fx_low
	fx_high

	UL frequency (MHz)
	1710
	1785

	2nd harmonics frequency limits
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3420
	3570

	3rd harmonics frequency limits
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130
	5355



From the harmonics analysis table, there was no harmonics from Band 3 uplinks which would desensitize the 3rd own Rx frequency of Band 1 or Band 7. 
The close proximity issues between Band 3 uplink and Band 1 downlink already captured in Table 7.3.1A-0bA in TS36.101.
Frequency separation of Band 7 downlink and B3 uplink is 835 MHz, therefore there is no impact from Band 3 uplink CA to the Band 3 reception.
[bookmark: _Toc510012253]7.25.1.6		MSD
No MSD issues that need to be addressed.
[bookmark: _Toc510012254]7.25.1.7		∆TIB and ∆RIB values
Same values for ∆TIB and ∆RIB of 4DL/1UL CA_1A-3C-7A are applied.

[bookmark: _Toc510012255]7.26	LTE Advanced Carrier Aggregation: Band 3 and Band 3 and Band 7 and Band 7 with 2ULs
[bookmark: _Toc510012256]7.26.1	List of specific combination issues
[bookmark: _Toc510012257]7.26.1.1	Channel bandwidths per operating band for CA
Table 7.26.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3C-7C
	CA_3A-7A
CA_3C
CA_7C

	3
	See CA_3C Bandwidth Combination Set 0 in Table 5.6A.1-1
	80
	0

	
	
	7
	See CA_7C Bandwidth Combination Set 2 in Table 5.6A.1-1
	
	

	
	
	3
	See CA_3C Bandwidth Combination Set 0 in Table 5.6A.1-1
	80
	1

	
	
	7
	See CA_7C Bandwidth Combination Set 1 in Table 5.6A.1-1
	
	



Table 7.26.1.1-2: E-UTRA CA_3C configurations and bandwidth combination sets defined for intra-band CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_3C
	5, 10, 15
	20
	40
	0

	
	20
	5, 10, 15, 20
	
	


Table 7.26.1.1-3: E-UTRA CA_7C configurations and bandwidth combination sets defined for intra-band CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_7C
	10
	20
	40
	1

	
	15
	15, 20
	
	

	
	20
	10, 15, 20
	
	

	CA_7C
	15
	10, 15
	40
	2

	
	20
	15, 20
	
	



[bookmark: _Toc510012258]7.26.1.2	Co-existence studies for LTE-A UL CA_3A-7A and DL CA_3C-7C
Co-existence study already existing in TR 36.715-00-02 Section 6.8 
[bookmark: _Toc510012259]7.26.1.3	Co-existence studies for LTE-A UL CA_3C and DL CA_3C-7C
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics were calculated and presented in Table 7.26.1.3-1
Table 7.26.1.3-1: Harmonic analysis
	UE UL carriers
	fx_low
	fx_high

	UL frequency (MHz)
	1710
	1785

	2nd harmonics frequency limits
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3420
	3570

	3rd harmonics frequency limits
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130
	5355



From the harmonics analysis table, there was no harmonics from Band 3 uplinks which would desensitize the 3rd own Rx frequency of band 7. 
Frequency separation of Band 7 downlink and B3 uplink is 835 MHz, therefore there is no impact from Band 3 uplink CA to the Band 7 reception.
[bookmark: _Toc510012260]7.26.1.4	Co-existence studies for LTE-A UL CA_7C and DL CA_3C-7C
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics were calculated and presented in Table 7.26.1.4-1
Table 7.26.1.4-1: Harmonic analysis
	UE UL carriers
	fx_low
	fx_high

	UL frequency (MHz)
	2500
	2570

	2nd harmonics frequency limits
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	5000
	5140

	3rd harmonics frequency limits
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	7500
	7710



From the harmonics analysis table, there was no harmonics from Band 7 uplinks which would desensitize the 3rd own Rx frequency of band 3. 
Frequency separation of Band 3 downlink and B7 uplink is 620 MHz, therefore there are no impact from Band 7 uplink CA to the Band 3 reception.

[bookmark: _Toc510012261]7.26.1.5		MSD
No MSD issues that need to be addressed.
[bookmark: _Toc510012262]7.26.1.6		∆TIB and ∆RIB values
Same values for ∆TIB and ∆RIB of 4DL/1UL CA_3C-7C are applied.

[bookmark: _Toc455145157][bookmark: _Toc455145690][bookmark: _Toc455145885][bookmark: _Toc468803487][bookmark: _Toc476751548][bookmark: _Toc510012263]8		5DLs/2ULs Inter-Band Carrier Aggregation: Specific Band Combination Part
[bookmark: _Toc455145158][bookmark: _Toc455145691][bookmark: _Toc455145886][bookmark: _Toc468803488][bookmark: _Toc476751549][bookmark: _Toc510012264]8.1	LTE Advanced Carrier Aggregation: Band 1 and Band 41 and Band 41 and Band 42 and Band 42 with 2 ULs

[bookmark: _Toc510012265]8.1.1	List of specific combination issues
[bookmark: _Toc510012266]8.1.1.1	Channel bandwidths per operating band for CA

Table 8.1.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-41C-42C
	CA_42C
CA_1A-42A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	41
	See CA_41C BCS0 in TS36.101
	
	

	
	
	42
	See CA_42C BCS1 in TS36.101
	
	



[bookmark: _Toc510012267]8.1.1.2	Co-existence studies for LTE-A UL CA_1A-42A and DL CA_1A-41C-42C
For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 8.1.1.2-1.
Table 8.1.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	3400
	3600

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	6800
	7200

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	10200
	10800

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1420
	1680
	5320
	5580

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	240
	560
	4820
	5280

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	7240
	7560
	8720
	9180

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	2160
	2540
	8220
	8880

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	9160
	9540
	12120
	12780

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	3360
	2840
	10640
	11160

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	12480
	11620
	4520
	4080

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	15520
	16380
	11080
	11520

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	6960
	6240
	860
	1440

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	14040
	14760
	12560
	13140



The 4th IMD falls into the own Rx of Band 1 and Band 41.  As already reported in release 14 version of TR36.714-00-02, the 4th IMD never impacts Band 1 Rx because Tx-Rx separation is always kept in 190MHz.  Therefore, specifying MSD requirement is not necessary.  For 4th IMD impact on Band 41 Rx, it analysis is captured in the MSD section.

[bookmark: _Toc510012268]8.1.1.3	Co-existence studies for LTE-A UL CA_42C and DL CA_1A-41C-42C
For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 8.1.1.3-1
Table 8.1.1.3-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high

	UL frequency (MHz)
	3400
	3600

	2nd harmonics frequency limits
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	6800
	7200

	3rd harmonics frequency limits
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	10200
	10800



From the harmonics analysis table, there was no harmonics from Band 42 uplinks which would desensitize the 3rd own Rx frequency of bands 1 and 41. 

[bookmark: _Toc510012269]8.1.1.4	MSD
When uplink CA configurations CA_1A-42A is paired with downlink CA configuration CA_1A-41C-42C, RAN4 needs to consider 4th IMD impact on Band 41.  However, when simultaneous Tx/Rx is not considered for this CA configuration (namely, Band 41 and Band 42 are synchronized), 4th IMD never causes desensitization in Band 41 Rx.  Since CA_1A-41C-42C was specified with the assumption that simultaneous Tx/Rx is not occurred among TDD bands 41 and 42, it is reasonable to apply same assumption for this combination.
[bookmark: _Toc510012270]8.1.1.5	∆TIB and ∆RIB values
Comparing 1UL-5DL CA_1A-41C-42C, no difference is expected from UE architecture point of view for this combination, same values for ∆TIB and ∆RIB as 1UL-5DL CA_1A-41C-42C shall apply.

[bookmark: _Toc510012271]8.2	LTE Advanced Carrier Aggregation: Band 3 and Band 41 and Band 41 and Band 42 and Band 42 with 2 ULs

[bookmark: _Toc510012272]8.2.1	List of specific combination issues
[bookmark: _Toc510012273]8.2.1.1	Channel bandwidths per operating band for CA
Table 8.2.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-41C-42C
	CA_42C
	3
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	41
	See CA_41C Bandwidth combination set 0 in TS36.101
	
	

	
	
	42
	See CA_42C Bandwidth combination set 1 in TS36.101
	
	



[bookmark: _Toc510012274]8.2.1.2	Co-existence studies for LTE-A UL CA_42C and DL CA_3A-41C-42C
For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics were calculated and presented in Table 8.2.1.2-1
Table 8.2.1.2-1: Harmonic analysis
	UE UL carriers
	fx_low
	fx_high

	UL frequency (MHz)
	3400
	3600

	2nd harmonics frequency limits
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	6800
	7200

	3rd harmonics frequency limits
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	10200
	10800



From the harmonics analysis table, there was no harmonics from Band 42 uplinks which would desensitize the 3rd own Rx frequency of bands 3 and 41. 
[bookmark: _Toc510012275]8.2.1.3	MSD
When uplink CA configurations CA_42C is paired with downlink CA configuration CA_3A-41C-42C there is no interference components from 2 uplink operation which would interfere the downlink of the Band 3 and Band 41.
[bookmark: _Toc510012276]8.2.1.4	∆TIB and ∆RIB values
Comparing with 1UL-5DL CA_3A-41C-42C, no difference is expected from UE architecture point of view for this combination, same values for ∆TIB and ∆RIB as 1UL-5DL CA_3A-41C-42C shall apply.

[bookmark: _Toc510012277]8.3	LTE Advanced Carrier Aggregation: Band 28 and Band 41 and Band 41 and Band 42 and Band 42 with 2 ULs

[bookmark: _Toc510012278]8.3.1	List of specific combination issues
[bookmark: _Toc510012279]8.3.1.1	Channel bandwidths per operating band for CA

Table 8.3.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_28A-41C-42C
	CA_42C
	28
	
	
	Yes
	Yes
	
	
	90
	0

	
	
	41
	See CA_41C Bandwidth combination set 0 in TS36.101
	
	

	
	
	42
	See CA_42C Bandwidth combination set 1 in TS36.101
	
	



[bookmark: _Toc510012280]8.3.1.2	Co-existence studies for LTE-A UL CA_42C and DL CA_28A-41C-42C
For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics were calculated and presented in Table 8.3.1.2-1
Table 8.3.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high

	UL frequency (MHz)
	3400
	3600

	2nd harmonics frequency limits
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	6800
	7200

	3rd harmonics frequency limits
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	10200
	10800



From the harmonics analysis table, there was no harmonics from Band 42 uplinks which would desensitize the 3rd own Rx frequency of bands 28 and 41. 

[bookmark: _Toc510012281]8.3.1.3	MSD
When uplink CA configurations CA_42C is paired with downlink CA configuration CA_28A-41C-42C there is no interference components from 2 uplink operation which would interfere the downlink of the Band 28 and Band 41. .
[bookmark: _Toc510012282]8.3.1.4	∆TIB and ∆RIB values
Comparing 1UL-5DL CA_28A-41C-42C, no difference is expected from UE architecture point of view for this combination, same values for ∆TIB and ∆RIB as 1UL-5DL CA_28A-41C-42C shall apply.


[bookmark: _Toc510012283]8.4	LTE Advanced Carrier Aggregation: Band 3 and Band 28 and Band 41 and Band 42 and Band 42 with 2 ULs

[bookmark: _Toc510012284]8.4.1	List of specific combination issues
[bookmark: _Toc510012285]8.4.1.1	Channel bandwidths per operating band for CA
Table 8.4.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-28A-41A-42C
	CA_42C
	3
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	28
	
	
	Yes
	Yes
	
	
	
	

	
	
	41
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	See CA_42C Bandwidth combination set 1 in TS36.101
	
	



[bookmark: _Toc510012286]8.4.1.2	Co-existence studies for LTE-A UL CA_42C and DL CA_3A-28A-41A-42C
For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 8.4.1.2-1
Table 8.4.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high

	UL frequency (MHz)
	3400
	3600

	2nd harmonics frequency limits
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	6800
	7200

	3rd harmonics frequency limits
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	10200
	10800



From the harmonics analysis table, there was no harmonics from Band 42 uplinks which would desensitize the 3rd own Rx frequency of bands 3, 28 and 41. 

[bookmark: _Toc510012287]8.4.1.3	MSD
When uplink CA configurations CA_42C is paired with downlink CA configuration CA_3A-28A-41A-42C, there is no interference components from 2 uplink operation which would interfere the downlink of the Band 3, Band 28 and Band 41.
[bookmark: _Toc510012288]8.4.1.4	∆TIB and ∆RIB values
Comparing 1UL-5DL CA_3A-28A-41A-42C, no difference is expected from UE architecture point of view for this combination, same values for ∆TIB and ∆RIB as 1UL-5DL CA_3A-28A-41A-42C shall apply.

[bookmark: _Toc510012289]8.5	LTE Advanced Carrier Aggregation: Band 1 and Band 3 and Band 3 and Band 19 and Band 21 with 2 ULs

[bookmark: _Toc510012290]8.5.1	List of specific combination issues
[bookmark: _Toc510012291]8.5.1.1		Operating bands for CA
Table 8.5.1.1-1: Inter-band CA operating bands for CA_1A-3A-3A-19A-21A
	E-UTRA
 CA Band
	E-UTRA
Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1A-3A-3A-19A-21A
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	

	
	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	

	
	21
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	



[bookmark: _Toc510012292]8.5.1.2		Channel bandwidths per operating band for CA
Table 8.5.1.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_1A-3A-3A-19A-21A
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-28A-41A-42C
	CA_42C
	3
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	28
	
	
	Yes
	Yes
	
	
	
	

	
	
	41
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	See CA_42C Bandwidth combination set 1 in TS36.101
	
	



[bookmark: _Toc510012293]8.5.1.3	Co-existence studies for LTE-A UL CA_1A-3A and DL CA_1A-3A-3A-19A-21A
 Co-existence studies of this 5DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012294]8.5.1.4	Co-existence studies for LTE-A UL CA_1A-19A and DL CA_1A-3A-3A-19A-21A
Co-existence studies of this 5DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012295]8.5.1.5	Co-existence studies for LTE-A UL CA_1A-21A and DL CA_1A-3A-3A-19A-21A
Co-existence studies of this 5DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012296]8.5.1.6	Co-existence studies for LTE-A UL CA_3A-19A and DL CA_1A-3A-3A-19A-21A
Co-existence studies of this 5DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012297]8.5.1.7	Co-existence studies for LTE-A UL CA_3A-21A and DL CA_1A-3A-3A-19A-21A
Co-existence studies of this 5DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012298]8.5.1.8	Co-existence studies for LTE-A UL CA_19A-21A and DL CA_1A-3A-3A-19A-21A
Co-existence studies of this 5DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012299]8.5.1.9	MSD
As with 8.5.1.3 ~ 8.5.1.8, the MSD of this 5DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional MSD requirement is needed.

[bookmark: _Toc510012300]8.6	LTE Advanced Carrier Aggregation: Band 1 and Band 3 and Band 3 and Band 42 and Band 42 with 2 ULs

[bookmark: _Toc510012301]8.6.1	List of specific combination issues
[bookmark: _Toc510012302]8.6.1.1		Operating bands for CA
Table 8.6.1.1-1: Inter-band CA operating bands for CA_1A-3A-3A-42C
	E-UTRA
 CA Band
	E-UTRA
Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1A-3A-3A-42C
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD



[bookmark: _Toc510012303]8.6.1.2		Channel bandwidths per operating band for CA
Table 8.6.1.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_1A-3A-3A-42C
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	
Uplink CA configurations
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-3A-3A-42C
	CA_1A-3A,
CA_1A-42A,
CA_3A-42A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	

	
	
	42
	See CA_42C Bandwidth Combination Set 0 in Table 5.6A.1-1 of TS36.101
	
	



[bookmark: _Toc510012304]8.6.1.3	Co-existence studies for LTE-A UL CA_1A-3A and DL CA_1A-3A-3A-42C
 Co-existence studies of this 5DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012305]8.6.1.4	Co-existence studies for LTE-A UL CA_1A-42A and DL CA_1A-3A-3A-42C
Co-existence studies of this 5DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012306]8.6.1.5	Co-existence studies for LTE-A UL CA_3A-42A and DL CA_1A-3A-3A-42C
Co-existence studies of this 5DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012307]8.5.1.6	MSD
As with 8.6.1.3 ~ 8.6.1.5, the MSD of this 5DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional MSD requirement is needed.

[bookmark: _Toc510012308]8.7	LTE Advanced Carrier Aggregation: CA_1A-42E with 2 ULs

[bookmark: _Toc510012309]8.7.1	List of specific combination issues
[bookmark: _Toc510012310]8.7.1.1		Operating bands for CA
Table 8.7.1.1-1: Inter-band CA operating bands for CA_1A-42E
	E-UTRA
 CA Band
	E-UTRA
Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1A-42E
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD



[bookmark: _Toc510012311]8.7.1.2		Channel bandwidths per operating band for CA
Table 8.7.1.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_1A-42E
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	
Uplink CA configurations
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-42E
	CA_1A-42A
	1
	 
	 
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	42
	See CA_42E Bandwidth Combination Set 0 in Table 5.6A.1-1 of TS36.101
	
	



[bookmark: _Toc510012312]8.7.1.3	Co-existence studies for LTE-A UL CA_1A-42A and DL CA_1A-42E
 Co-existence studies of this 5DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012313]8.7.1.4	MSD
As with 8.7.1.3, the MSD of this 5DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional MSD requirement is needed.

[bookmark: _Toc510012314]8.8	LTE Advanced Carrier Aggregation: CA_1A-42C-42C with 2 ULs

[bookmark: _Toc510012315]8.8.1	List of specific combination issues
[bookmark: _Toc510012316]8.8.1.1		Operating bands for CA
Table 8.8.1.1-1: Inter-band CA operating bands for CA_1A-42C-42C
	E-UTRA
 CA Band
	E-UTRA
Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1A-42C-42C
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD



[bookmark: _Toc510012317]8.8.1.2		Channel bandwidths per operating band for CA
Table 8.8.1.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_1A-42C-42C
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	
Uplink CA configurations
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-42C-42C
	CA_1A-42A
	1
	 
	 
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	42
	See CA_42C-42C Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	



[bookmark: _Toc510012318]8.8.1.3	Co-existence studies for LTE-A UL CA_1A-42A and DL CA_1A-42C-42C
 Co-existence studies of this 5DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012319]8.8.1.4	MSD
As with 8.8.1.3, the MSD of this 5DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional MSD requirement is needed.

[bookmark: _Toc510012320]8.9	LTE Advanced Carrier Aggregation: CA_3A-42E with 2 ULs

[bookmark: _Toc510012321]8.9.1	List of specific combination issues
[bookmark: _Toc510012322]8.9.1.1		Operating bands for CA
Table 8.9.1.1-1: Inter-band CA operating bands for CA_3A-42E
	E-UTRA
 CA Band
	E-UTRA
Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_3A-42E
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD



[bookmark: _Toc510012323]8.9.1.2		Channel bandwidths per operating band for CA
Table 8.9.1.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_3A-42E
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	
Uplink CA configurations
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-42E
	CA_3A-42A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	42
	See CA_42E Bandwidth Combination Set 0 in Table 5.6A.1-1 of TS36.101
	
	



[bookmark: _Toc510012324]8.9.1.3	Co-existence studies for LTE-A UL CA_3A-42A and DL CA_3A-42E
 Co-existence studies of this 5DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012325]8.9.1.4	MSD
As with 8.9.1.3, the MSD of this 5DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional MSD requirement is needed.

[bookmark: _Toc510012326]8.10	LTE Advanced Carrier Aggregation: CA_3A-42C-42C with 2 ULs

[bookmark: _Toc510012327]8.10.1	List of specific combination issues
[bookmark: _Toc510012328]8.10.1.1		Operating bands for CA
Table 8.10.1.1-1: Inter-band CA operating bands for CA_3A-42C-42C
	E-UTRA
 CA Band
	E-UTRA
Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_3A-42C-42C
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD



[bookmark: _Toc510012329]8.10.1.2		Channel bandwidths per operating band for CA
Table 8.10.1.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_3A-42C-42C
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	
Uplink CA configurations
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-42C-42C
	CA_3A-42A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	42
	See CA_42C-42C Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	



[bookmark: _Toc510012330]8.10.1.3	Co-existence studies for LTE-A UL CA_3A-42A and DL CA_3A-42C-42C
 Co-existence studies of this 5DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012331]8.10.1.4	MSD
As with 8.10.1.3, the MSD of this 5DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional MSD requirement is needed.

[bookmark: _Toc510012332]8.11	LTE Advanced Carrier Aggregation: CA_3A-3A-42D with 2 ULs

[bookmark: _Toc510012333]8.11.1	List of specific combination issues
[bookmark: _Toc510012334]8.11.1.1		Operating bands for CA
Table 8.11.1.1-1: Inter-band CA operating bands for CA_3A-3A-42D
	E-UTRA
 CA Band
	E-UTRA
Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_3A-3A-42D
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD



[bookmark: _Toc510012335]8.11.1.2		Channel bandwidths per operating band for CA
Table 8.11.1.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_3A-3A-42D
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	
Uplink CA configurations
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-3A-42D
	CA_3A-42A
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	100
	0

	
	
	42
	See CA_42D Bandwidth Combination Set 0 in Table 5.6A.1-1 of TS36.101
	
	



[bookmark: _Toc510012336]8.11.1.3	Co-existence studies for LTE-A UL CA_3A-42A and DL CA_3A-3A-42D
 Co-existence studies of this 5DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional study is needed.
[bookmark: _Toc510012337]8.11.1.4	MSD
As with 8.11.1.3, the MSD of this 5DL/2UL CA configuration are already covered by those of the 2DL/2UL and 3DL/2UL captured in this TR. Therefore, no additional MSD requirement is needed.

[bookmark: _Toc510012338]8.12	LTE Advanced Carrier Aggregation: Band 3 and Band 3 and Band 7 and Band 7 and Band 8 with 2 ULs

[bookmark: _Toc510012339]8.12.1	List of specific combination issues
[bookmark: _Toc510012340]8.12.1.1		Channel bandwidths per operating band for CA
Table 8.12.1.1-1: E-UTRA CA configuration and bandwidth combination sets for CA_3A-3A-7A-7A-8A
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-3A-7A-7A-8A
	CA_3A-7A or CA_3A-8A or CA_7A-8A
	3
	See CA_3A-3A BCS0 in Table 6.x.1.1-2
	90
	0

	
	
	7
	See CA_7A-7A BCS1 in Table 6.x.1.1-3
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	3
	See CA_3A-3A BCS1 in Table 6.x.1.1-2
	70
	1

	
	
	7
	See CA_7A-7A BCS2 in Table 6.x.1.1-3 
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	



Table 8.12.1.1-2: E-UTRA CA_3A-3A configurations and bandwidth combination sets for intra-band CA
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Uplink CA configurations (NOTE 1)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_3A-3A
	-
	5, 10, 15, 20
	5, 10, 15, 20
	
	
	40
	0

	
	
	5, 10
	5, 10, 15, 20
	
	
	30
	1



Table 8.12.1.1-3: E-UTRA CA_7A-7A configurations and bandwidth combination sets for intra-band CA
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Uplink CA configurations
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_7A-7A
	-
	5
	15
	
	
	40
	0

	
	
	10
	10, 15
	
	
	
	

	
	
	15
	15, 20
	
	
	
	

	
	
	20
	20
	
	
	
	

	
	
	5, 10, 15, 20
	5, 10, 15, 20
	
	
	40
	1

	
	
	5, 10, 15, 20
	5, 10
	
	
	30
	2

	
	
	10, 15, 20
	10, 15, 20
	
	
	40
	3



[bookmark: _Toc510012341]8.12.1.2	Co-existence studies for LTE-A UL CA_3A-7A and DL CA_3A-3A-7A-7A-8A
 For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 8.12.1.2-1
Table 8.12.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130
	5355
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	715
	860
	4210
	4355

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	850
	1070
	3215
	3430

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5920
	6140
	6710
	6925

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	2560
	2855
	5715
	6000

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	7630
	7925
	9210
	9495

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1720
	1430
	8420
	8710

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	8570
	8215
	4640
	4270

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11710
	12065
	9340
	9710

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	4290
	3930
	355
	10

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	10920
	11280
	10130
	10495



The 3rd IMD falls into the own Rx band 8. But this impact is already covered in 2UL/3DL CA_3A-7A-8A. So there is no further self-interference issue.
The 4th IMD falls into the own Rx band 7. But this impact is already covered in 2UL/2DL CA_3A-7A. So there is no further self-interference issue.
[bookmark: _Toc510012342]8.12.1.3	Co-existence studies for LTE-A UL CA_3A-8A and DL CA_3A-3A-7A-7A-8A
For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 8.12.1.3-1
Table 8.12.1.3-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2640
	2745
	5130
	5355

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	795
	905
	2590
	2700

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	25
	120
	2505
	2690

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	3470
	3615
	4300
	4485

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	855
	1035
	4215
	4475

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	4350
	4530
	6010
	6270

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1810
	1590
	5180
	5400

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	6260
	5925
	1950
	1735

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	7720
	8055
	5230
	5445

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	3595
	3300
	675
	930

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6890
	7185
	6060
	6315



The 2nd harmonics of Band 8, 4th & 5th IMDs fall into the own Rx frequency of Band 3. And also the 4th & 5th IMDs fall into the own Rx frequency of Band 8. But this impact is already covered in 2UL/2DL CA_3A-8A. 
The 3rd harmonics of Band 8 and 2nd &3rd IMDs will interfere own Rx frequency of Band 7. And this impact is already covered in 2UL/3DL CA_3A-7A-8A.So there is no further self-interference issue.
[bookmark: _Toc510012343]8.12.1.4	Co-existence studies for LTE-A UL CA_7A-8A and DL CA_3A-3A-7A-7A-8A
For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 8.12.1.4-1
Table 8.12.1.4-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2640
	2745
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1585
	1690
	3380
	3485

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	810
	670
	4085
	4260

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4260
	4400
	5880
	6055

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	70
	245
	6585
	6830

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	5140
	5315
	8380
	8625

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	3380
	3170
	6760
	6970

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	9400
	9085
	1160
	950

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	10880
	11195
	6020
	6230

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	5950
	5670
	2255
	2500

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	9260
	9540
	7640
	7885



The 3nd harmonics of Band 8 fall into the own Rx frequency of Band 7. But this impact is already covered in 2DL/1UL CA_7A-8A.
The 5th IMD fall into the own Rx frequency of Band 8. However this impact is already covered in 2DL/2UL CA_7A-8A. Hence there is no further self-interference issue.
[bookmark: _Toc510012344]8.12.1.5	MSD
When uplink CA configurations CA_3A-7A is paired with downlink CA configuration CA_3A-3A-7A-7A-8A there are interference components from 2 uplink operation which would interfere the downlink of the Band 8 and Band 7.
When uplink CA configurations CA_3A-8A is paired with downlink CA configuration CA_3A-3A-7A-7A-8A there are interference components from 2 uplink operation which would interfere the downlink of the Band 3, Band 7 and Band 8.
And also when uplink CA configurations CA_7A-8A is paired with downlink CA configuration CA_3A-3A-7A-7A-8A there are interference components from 2 uplink operation which would interfere the downlink of the Band 8.
However, these impacts are already covered in the fallback combinations as mentioned in the previous section; no further MSD analysis is needed.
[bookmark: _Toc510012345]8.12.1.6	∆TIB and ∆RIB values

[bookmark: _Toc510012346]8.13	LTE Advanced Carrier Aggregation: Band 1 and Band 3 and Band 7 and Band 7 and Band 26 with 2 ULs
[bookmark: _Toc510012347]8.13.1	List of specific combination issues
[bookmark: _Toc510012348]8.13.1.1	Channel bandwidths per operating band for CA
Table 8.13.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-3A-7A-7A-26A
	CA_1A-3A
CA_1A-7A
CA_1A-26A
CA_3A-7A
CA_3A-26A
CA_7A-26A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	95
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	7
	See CA_7A-7A bandwidth combination set 3 in table 5.6A.1-3 of TS 36.101
	
	

	
	
	7
	
	
	

	
	
	26
	
	
	Yes
	Yes
	Yes
	
	
	



[bookmark: _Toc510012349]8.13.1.2	Co-existence studies for LTE-A UL CA_1A-7A and DL CA_1A-3A-7A-7A-26A
For 2UL / 5DL own receiver desensitization study 5th order intermodulation product was calculated and presented in Table 8.13.1.2-1
Table 8.13.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	520
	650
	4420
	4550

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	1270
	1460
	3020
	3220

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	6340
	6530
	6920
	7120

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	3190
	3440
	5520
	5790

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	8260
	8510
	9420
	9690

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1300
	1040
	8840
	9100

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	8360
	8020
	5420
	5110

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11920
	12260
	10180
	10490

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	3870
	3540
	940
	620

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	11340
	11670
	10760
	11080



IMD5 of CA_1A-7A may fall into band 26 receiving band. However, this impact is already covered in 3DL/2UL CA_1A-7A-26A. Hence there is no further self-interference issue.
[bookmark: _Toc510012350]8.13.1.3	Co-existence studies for LTE-A UL CA_3A-7A and DL CA_1A-3A-7A-7A-26A
For 2UL / 5DL own receiver desensitization study 5th order intermodulation product was calculated and presented in Table 8.13.1.3-1
Table 8.13.1.3-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130
	5355
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	715
	860
	4210
	4355

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	850
	1070
	3215
	3430

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5920
	6140
	6710
	6925

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	2560
	2855
	5715
	6000

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	7630
	7925
	9210
	9495

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1720
	1430
	8420
	8710

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	8570
	8215
	4640
	4270

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11710
	12065
	9340
	9710

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	4290
	3930
	355
	10

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	10920
	11280
	10130
	10495



IMD3 of CA_3A-7A may fall into band 26 receiving band. However, this impact is already covered in 3DL/2UL CA_3A-7A-26A. Hence there is no further self-interference issue.
[bookmark: _Toc510012351]8.13.1.4	Co-existence studies for LTE-A UL CA_3A-26A and DL CA_1A-3A-7A-7A-26A
For 2UL / 5DL own receiver desensitization study 5th order intermodulation product was calculated and presented in Table 8.13.1.4-1
Table 8.13.1.4-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	814
	849
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1628
	1698
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2442
	2547
	5130
	5355

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	861
	971
	2524
	2634

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	157
	12
	2571
	2756

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	3338
	3483
	4234
	4419

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	657
	837
	4281
	4541

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	4152
	4332
	5944
	6204

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1942
	1722
	5048
	5268

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	6326
	5991
	1686
	1471

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	7654
	7989
	4966
	5181

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	3727
	3432
	873
	1128

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6758
	7053
	5862
	6117



IMD2 of CA_3A-26A may fall into band 7 receiving band. However, this impact is already covered in 3DL/2UL CA_3A-7A-26A. Hence there is no further self-interference issue.
[bookmark: _Toc510012352]8.13.1.5	Co-existence studies for LTE-A UL CA_7A-26A and DL CA_1A-3A-7A-7A-26A
Table 8.13.1.5-1 lists B7+B26 2UL CA 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 
Table 8.13.1.5-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	814
	849  
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1628
	1698
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2442
	2547
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1651
	1756
	3314
	3419

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	802
	942
	4151
	4326

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4128
	4268
	5814
	5989

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	128
	47
	6651
	6896

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	4942
	5117
	8314
	8559

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	3512
	3302
	6628
	6838

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	9466
	9151
	896
	686

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	10814
	11129
	5756
	5966

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	6082
	5802
	2453
	2698

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	9128
	9408
	7442
	7687



IMD3 and IMD5 of CA_7A-26A may fall into band 26 receiving band and IMD5 of CA_7A-26A may fall into band 7 receiving band. . However, this impact is already covered in 2DL/2UL CA_7A-26A. Hence there is no further self-interference issue.
[bookmark: _Toc510012353]8.13.1.6	MSD
 When uplink CA configurations CA_1A-7A, CA_3A-7A, CA_3A-26A and CA_7A-26A are paired with downlink CA configuration CA_1A-3A-7A-7A-26A there are self-interference problems from 2 uplink operation which would interfere the downlink of the bands 7 and 26. In addition, uplink CA configuration CA_1A-3A was already captured in Table 7.3.1A-0bA in TS 36.101.
However, these impacts are already covered in the fallback combinations as mentioned in previous section; no futher MSD analysis is needed.
[bookmark: _Toc510012354]8.13.1.7	∆TIB and ∆RIB values
Same values for ∆TIB and ∆RIB of 5DL/1UL CA_1A-3A-7A-7A-26A are applied.

[bookmark: _Toc510012355]8.14	LTE Advanced Carrier Aggregation: Band 1 and Band 3 and Band 3 and Band 7 and Band 7 with 2ULs
[bookmark: _Toc510012356]8.14.1	List of specific combination issues
[bookmark: _Toc510012357]8.14.1.1	Channel bandwidths per operating band for CA
Table 8.14.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-3C-7C
	CA_1A-3A
CA_1A-7A
CA_3A-7A
CA_3C
CA_7C
	1
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	3
	See CA_3C Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	
	
	7
	See CA_7C Bandwidth Combination Set 1 in Table 5.6A.1-1
	
	

	CA_1A-3C-7C
	CA_1A-3A
CA_1A-7A
CA_3A-7A
CA_3C
CA_7C
	1
	
	
	Yes
	Yes
	Yes
	Yes
	100
	1

	
	
	3
	See CA_3C Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	
	
	7
	See CA_7C Bandwidth Combination Set 2 in Table 5.6A.1-1
	
	



Table 8.14.1.1-2: E-UTRA CA_3C configurations and bandwidth combination sets defined for intra-band CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_3C
	5, 10, 15
	20
	40
	0

	
	20
	5, 10, 15, 20
	
	



Table 8.14.1.1-3: E-UTRA CA_7C configurations and bandwidth combination sets defined for intra-band CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_7C
	10
	20
	40
	1

	
	15
	15, 20
	
	

	
	20
	10, 15, 20
	
	

	CA_7C
	15
	10, 15
	40
	2

	
	20
	15, 20
	
	



[bookmark: _Toc510012358]8.14.1.2	Co-existence studies for LTE-A UL CA_1A-3A and DL CA_1A-3C-7C
For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 8.14.1.2-1
Table 8.14.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	5130
	5355

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	270
	135
	3630
	3765

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2055
	2250
	1440
	1650

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5550
	5745
	5340
	5550

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	3975
	4230
	3150
	3435

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	7470
	7725
	7050
	7335

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	270
	540
	7260
	7530

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	5220
	4860
	6210
	5895

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	8760
	9120
	9390
	9705

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	1515
	1170
	2520
	2190

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	8970
	9315
	9180
	9510



Close proximity issues already captured in Table 7.3.1A-0bA in TS36.101
[bookmark: _Toc510012359]8.14.1.3	Co-existence studies for LTE-A UL CA_1A-7A and DL CA_1A-3C-7C
For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 8.14.1.3-1
Table 8.14.1.3-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	520
	650
	4420
	4550

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	1270
	1460
	3020
	3220

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	6340
	6530
	6920
	7120

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	3190
	3440
	5520
	5790

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	8260
	8510
	9420
	9690

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1300
	1040
	8840
	9100

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	8360
	8020
	5420
	5110

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11920
	12260
	10180
	10490

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	3870
	3540
	940
	620

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	11340
	11670
	10760
	11080


Based on the results from Table 8.14.1.3-1, there is no harmonics and IMDs products that fall into own Rx band.
[bookmark: _Toc510012360]8.14.1.4	Co-existence studies for LTE-A UL CA_3A-7A and DL CA_1A-3C-7C
Table 8.14.1.4-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130
	5355
	7500
	7710

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	715
	860
	4210
	4355

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	850
	1070
	3215
	3430

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5920
	6140
	6710
	6925

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	2560
	2855
	5715
	6000

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	7630
	7925
	9210
	9495

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1720
	1430
	8420
	8710

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	8570
	8215
	4640
	4270

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11710
	12065
	9340
	9710

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	4290
	3930
	355
	10

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	10920
	11280
	10130
	10495


[bookmark: _Toc510012361]8.14.1.5	Co-existence studies for LTE-A UL CA_3C and DL CA_1A-3C-7C
For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics were calculated and presented in Table 8.14.1.5-1
Table 8.14.1.5-1: Harmonic analysis
	UE UL carriers
	fx_low
	fx_high

	UL frequency (MHz)
	1710
	1785

	2nd harmonics frequency limits
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3420
	3570

	3rd harmonics frequency limits
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130
	5355



From the harmonics analysis table, there was no harmonics from Band 3 uplinks which would desensitize the 3rd own Rx frequency of band 1 or band 3 or band 7.
The close proximity issues between B3 uplink and B1 reception already captured in Table 7.3.1A-0bA in TS36.101
Frequency separation of Band 7 downlink and B3 uplink is 835 MHz, therefore there is no impact from Band 3 uplink CA to the Band 7 reception.
 
[bookmark: _Toc510012362]8.14.1.6	Co-existence studies for LTE-A UL CA_7C and DL CA_1A-3C-7C
For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics were calculated and presented in Table 8.14.1.6-1
Table 8.14.1.6-1: Harmonic analysis
	UE UL carriers
	fx_low
	fx_high

	UL frequency (MHz)
	2500
	2570

	2nd harmonics frequency limits
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	5000
	5140

	3rd harmonics frequency limits
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	7500
	7710



From the harmonics analysis table, there was no harmonics from Band 7 uplinks which would desensitize the 3rd own Rx frequency of band 1 or band 3. 
Frequency separation of Band 3 downlink and B7 uplink is 620 MHz and B1 downlink and B7 uplink is 330MHz, therefore there are no impact from Band 7 uplink CA to the Band 1 or Band 3 reception.

[bookmark: _Toc510012363]8.14.1.7		MSD
No MSD issues that need to be addressed.
[bookmark: _Toc510012364]8.14.1.8		∆TIB and ∆RIB values
Same values for ∆TIB and ∆RIB of 5DL/1UL CA_1A-3C-7C are applied.
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