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Foreword
This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
Y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
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1	Scope
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This TR covers relevant background information and studies core & performance requirements for the Rel-15 band combinations in Table 1-1, 1-2 and 1-3.
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-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-7A-26A
	CA_1A-7A, CA_1A-26A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	55
	0

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	26
	
	
	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-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
	3
	
	
	Yes
	Yes
	Yes
	Yes
	55
	0

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	26
	
	
	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-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
	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
	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-20A-32A
	CA_7A-20A
	7
	
	
	
	Yes
	Yes
	Yes
	60
	0

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	32
	
	
	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: B41 and B42 are assumed to be synchronized (i.e. without simultaneous Rx/Tx)



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

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	26
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-7A-7A-26A
	CA_1A-7A, CA_1A-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-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_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
	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
	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
	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-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_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: B41 and B42 are assumed to be synchronized (i.e. without simultaneous Rx/Tx)



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-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
	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_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: B41 and B42 are assumed to be synchronized (i.e. without simultaneous Rx/Tx)



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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For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
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Channel bandwidth: The RF bandwidth supporting a single E-UTRA RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.
[bookmark: _Toc436619009][bookmark: _Toc436619246][bookmark: _Toc451844176]Inter-band carrier aggregation: Carrier aggregation of component carriers in different operating bands.
Mixed Intra-band and inter-band carrier aggregation: Carrier aggregation of component carriers in same operating band and different operating bands.
NOTE:	Carriers aggregated in each band can be contiguous or non-contiguous.
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[bookmark: _Toc374930456]For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>
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For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1]. 
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The present document is a technical report for LTE Advanced 2UL and xDL Carrier Aggregation under Rel-15 time frame. It covers both the UE and BS side. The document is divided in two different parts:
- 	General part: this part covers BS and UE specific which is band combination independent. 
- 	Specific band combination part:  this part covers each band combination and its specific issues independently from each other (i.e. one subclause is defined per band combination)
The specific band combination parts are independent and therefore, the working speed also differs
 
[bookmark: _Toc335647460][bookmark: _Toc378152254][bookmark: _Toc424910898][bookmark: _Toc455144987][bookmark: _Toc455145520][bookmark: _Toc455145715][bookmark: _Toc468803069][bookmark: _Toc476750945][bookmark: _Toc492400296]5	xDLs/2UL Carrier Aggregation: General part
[bookmark: _Toc335647461][bookmark: _Toc378152255][bookmark: _Toc424910899][bookmark: _Toc455144988][bookmark: _Toc455145521][bookmark: _Toc455145716][bookmark: _Toc468803070][bookmark: _Toc476750946][bookmark: _Toc492400297][bookmark: _Toc335647462][bookmark: _Toc378152256]5.1	UE RF specific 
[bookmark: _Toc424910900][bookmark: _Toc446598466][bookmark: _Toc492400298]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: _Toc492400299]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-41A-42A
	CA_1A-42A or 
CA_41A-42A
	2.1G+2.5G+3.5G
	B1
	TBD
	B1
	TBD

	
	
	
	
	B41
	TBD
	B41
	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-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_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-41A-42C
	CA_1A-42A or
CA_41A-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 or
CA_41A-42A or
CA_41C
	2.1G+2.5G+3.5G
	B1
	TBD
	B1
	TBD

	
	
	
	
	B41
	TBD
	B41
	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-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-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

	5DL/2UL inter-band CA
	CA_1A-41C-42C
	CA_1A-42A or,
CA_41A-42A or, CA_41C or
CA_42C
	2.1G+2.5G+3.5G
	B1
	TBD
	B1
	TBD

	
	
	
	
	B41
	TBD
	B41
	TBD

	
	
	
	
	B42
	TBD
	B42
	TBD




[bookmark: _Toc424910904][bookmark: _Toc446598468][bookmark: _Toc492400300]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: _Toc492400301]5.1.4	General TX/RX requirements
[bookmark: _Toc424910906][bookmark: _Toc436345276][bookmark: _Toc492400302]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: _Toc492400303]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
	-
	TBD

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

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

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

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

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

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

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



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



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



Based on the MSD test configuration as summarized in Table 5.1.5.1, 5.1.5.2 & 5.1.5.3, it is proposed to define the following REFSENS exceptions and test configurations in the core specifications for 3DL/2UL inter-band CA with IMD problems.

Table 5.1.5.4 Proposed 3DL/2UL inter-band CA REFSENS exceptions and test configurations
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

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

	
	
	7
	2510
	10
	50
	2630
	10
	
	
	

	
	
	32
	-
	-
	-
	1470
	5
	TBD
	
	

	CA_3A-20A-32A
	CA_3A-20A
	3
	1720
	5
	25
	1815
	5
	N/A
	FDD
	IMD4

	
	
	20
	842
	5
	25
	801
	5
	
	
	

	
	
	32
	-
	-
	-
	806
	5
	TBD
	
	

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

	
	
	41
	2510
	5
	25
	2510
	5
	
	
	

	
	
	28
	735
	5
	25
	790
	5
	TBD
	
	

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

	
	
	41
	2660
	5
	25
	2660
	5
	
	
	

	
	
	28
	725
	5
	25
	780
	5
	TBD
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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
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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
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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: _Toc492400321]6.3.1.2	Co-existence studies for LTE-A UL CA_7A-20A and DL CA_7A-20A-32A
<Editor’s note: Text to be added>
[bookmark: _Toc492400322]6.3.1.3	MSD
<Editor’s note: Text to be added>
[bookmark: _Toc492400323]6.3.1.4	∆TIB and ∆RIB values
<Editor’s note: Text to be added>

[bookmark: _Toc487026612][bookmark: _Toc492400324]6.4	LTE Advanced Carrier Aggregation: Band 3 and Band 41 and Band 41 with 2 ULs
[bookmark: _Toc487026613][bookmark: _Toc492400325]6.4.1	List of specific combination issues
[bookmark: _Toc487026614][bookmark: _Toc492400326]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: _Toc492400327]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: _Toc492400328]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: _Toc492400329]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.
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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: _Toc492400333]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: _Toc492400334]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: _Toc492400335]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: _Toc492400336]6.6	LTE Advanced Carrier Aggregation: Band 3 and Band 28 and Band 41 with 2 ULs
[bookmark: _Toc492400337]6.6.1	List of specific combination issues
[bookmark: _Toc492400338]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: _Toc492400339]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: _Toc492400340]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.

[bookmark: _Toc492400341]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: _Toc492400342]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: _Toc492400343]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: _Toc492400344]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: _Toc492400345]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: _Toc492400346]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: _Toc492400347]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: _Toc492400348]6.8	LTE Advanced Carrier Aggregation: Band 3 and Band 3 and Band 7 with 2 ULs
[bookmark: _Toc487026701][bookmark: _Toc492400349]6.8.1	List of specific combination issues
[bookmark: _Toc487026702][bookmark: _Toc492400350]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: _Toc492400351]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: _Toc492400352]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: _Toc492400353]6.8.1.4	∆TIB and ∆RIB values

[bookmark: _Toc492400354]6.9	LTE Advanced Carrier Aggregation: Band 7 and Band 7 and Band 8 with 2 ULs
[bookmark: _Toc492400355]6.9.1	List of specific combination issues
[bookmark: _Toc492400356]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: _Toc492400357]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: _Toc492400358]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: _Toc492400359]6.9.1.4	∆TIB and ∆RIB values

[bookmark: _Toc492400360]6.10	LTE Advanced Carrier Aggregation: Band 3 and Band 28 and Band 40 with 2 ULs
[bookmark: _Toc492400361]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: _Toc492400362]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: _Toc492400363]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: _Toc492400364]6.10.1.4	∆TIB and ∆RIB values


[bookmark: _Toc455145116][bookmark: _Toc455145649][bookmark: _Toc455145844][bookmark: _Toc468803326][bookmark: _Toc476751275][bookmark: _Toc492400365]7		4DLs/2ULs Inter-Band Carrier Aggregation: Specific Band Combination Part
[bookmark: _Toc455145117][bookmark: _Toc455145650][bookmark: _Toc455145845][bookmark: _Toc468803327][bookmark: _Toc476751276][bookmark: _Toc492400366]7.1	LTE Advanced Carrier Aggregation: Band 3 and Band 7 and Band 20 and Band 32 with 2 ULs
[bookmark: _Toc492400367]7.1.1	List of specific combination issues
[bookmark: _Toc492400368]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: _Toc492400369]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: _Toc492400370]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: _Toc492400371]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: _Toc492400372]7.1.1.5	MSD
<Editor’s note: Text to be added>
[bookmark: _Toc492400373]7.1.1.6	∆TIB and ∆RIB values
<Editor’s note: Text to be added>

[bookmark: _Toc492400374]7.2	LTE Advanced Carrier Aggregation: Band 1 and Band 41 and Band 42 and Band 42 with 2 ULs

[bookmark: _Toc492400375]7.2.1	List of specific combination issues
[bookmark: _Toc492400376]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: _Toc492400377]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: _Toc492400378]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: _Toc492400379]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: _Toc492400380]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: _Toc492400381]7.3	LTE Advanced Carrier Aggregation: Band 1 and Band 41 and Band 41 and Band 42 with 2 ULs

[bookmark: _Toc492400382]7.3.1	List of specific combination issues
[bookmark: _Toc492400383]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: _Toc492400384]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: _Toc492400385]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: _Toc492400386]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: _Toc492400387]7.4	LTE Advanced Carrier Aggregation: Band 3 and Band 28 and Band 40 and Band 40 with 2 ULs
[bookmark: _Toc492400388]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: _Toc492400389]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: _Toc492400390]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: _Toc492400391]7.4.1.4	∆TIB and ∆RIB values


[bookmark: _Toc455145157][bookmark: _Toc455145690][bookmark: _Toc455145885][bookmark: _Toc468803487][bookmark: _Toc476751548][bookmark: _Toc492400392]8		5DLs/2ULs Inter-Band Carrier Aggregation: Specific Band Combination Part
[bookmark: _Toc455145158][bookmark: _Toc455145691][bookmark: _Toc455145886][bookmark: _Toc468803488][bookmark: _Toc476751549][bookmark: _Toc492400393]8.1	LTE Advanced Carrier Aggregation: Band 1 and Band 41 and Band 41 and Band 42 and Band 42 with 2 ULs

[bookmark: _Toc492400394]8.1.1	List of specific combination issues
[bookmark: _Toc492400395]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: _Toc492400396]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: _Toc492400397]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: _Toc492400398]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: _Toc492400399]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.
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