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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.

1
Scope

The present document is a technical report for LTE Advanced 2ULs and xDLs Carrier Aggregation with x=3,4,5 under Rel-14 time frame. The purpose is to gather the relevant background information and studies in order to address 2ULs and xDLs Carrier Aggregation requirements.
This TR covers relevant background information and studies core & performance requirements for the Rel-14 band combinations in Table 1-1, 2-1 and 3-1.

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-7A
	CA_1A-3A or CA_1A-7A or CA_3A-7A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_1A-3A-40A
	CA_1A-3A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-5A-40A
	CA_1A-5A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	40
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_1A-7A-8A
	CA_1A-7A or CA_1A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-8A-40A
	CA_1A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	
	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	

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

	
	
	CA_42C
	See CA_42C BCS0 in Table 1-4
	
	

	CA_2A-4A-5A
	CA_2A-4A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-4A-29A
	CA_2A-4A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	29
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-12A-30A
	CA_2A-12A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-12B
	CA_2A-12A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	
	CA_12B
	See CA_12B BCS0 in Table 1-2
	
	

	CA_3A-3A-8A
	CA_3A-8A
	CA_3A-3A
	See CA_3A-3A BCS0 in Table 1-5
	50
	0

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	CA_3A-3A
	See CA_3A-3A BCS1 in Table 1-5
	40
	1

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-5A-40A
	CA_3A-5A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	40
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_3A-7A-8A
	CA_3A-7A or CA_3A-8A
	3
	
	
	Yes
	Yes
	Yes
	
	40
	0

	
	
	7
	
	
	
	Yes
	Yes
	
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	50
	1

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-8A-40A
	CA_3A-8A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	
	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_3A-42C
	CA_3A-42A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60

	0


	
	
	CA_42C
	See CA_42C BCS0 in Table 1-4
	
	

	CA_4A-12A-30A
	CA_4A-12A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-12B
	CA_4A-12A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	
	CA_12B
	See CA_12B BCS0 in Table 1-2
	
	

	CA_7C-28A
	CA_7C or CA_7A-28A
	7
	See CA_7C BCS2 in Table 1-3
	60
	0

	
	
	28
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_19A-42C
	CA_19A-42A
	19
	
	
	Yes
	Yes
	Yes
	
	55
	0

	
	
	CA_42C
	See CA_42C BCS0 in Table 1-4
	
	

	CA_21A-42C
	CA_21A-42A
	21
	
	
	Yes
	Yes
	Yes
	
	55
	0

	
	
	CA_42C
	See CA_42C BCS0 in Table 1-4
	
	

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

	
	
	Y
	
	
	
	
	
	
	
	

	
	
	Z
	
	
	
	
	
	
	
	


Table 1-2: E-UTRA CA_12B 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_12B
	5
	5, 10
	15
	0


Table 1-3: E-UTRA CA_7C configurations and bandwidth combination sets defined for intra-band CA
	E-UTRA CA configuration / Bandwidth combination set

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

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

	CA_7C
	CA_7C
	15
	15
	40
	0

	
	
	20
	20
	
	

	
	
	10
	20
	40
	1

	
	
	15
	15, 20
	
	

	
	
	20
	10, 15, 20
	
	

	
	
	15
	10, 15
	40
	2

	
	
	20
	15, 20
	
	


Table 1-4: E-UTRA CA_42C 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_42C
	5, 10, 15, 20
	20
	40
	0

	
	20
	5, 10, 15
	
	


Table 1-5: E-UTRA CA_3A-3A configurations and bandwidth combination sets defined for intra-band CA
	
	E-UTRA CA configuration / Bandwidth combination set

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

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

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

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


Table 1-6: 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-8A-40A
	CA_1A-3A,

CA_1A-8A,

CA_3A-8A
	1
	
	 
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	3
	
	 
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	 Yes
	Yes
	Yes
	
	
	
	

	
	
	40
	
	 
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-3A-5A-40A
	CA_1A-3A,

CA_1A-5A,

CA_3A-5A
	1
	
	 
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	3
	
	 
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	5
	
	 
	Yes
	Yes
	
	
	
	

	
	
	40
	
	 
	
	Yes
	Yes
	Yes
	
	

	CA_1A-3A-7A-8A
	CA_1A-3A,

CA_1A-7A,

CA_1A-8A, CA_3A-7A, CA_3A-8A
	1
	
	 
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	3
	
	 
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-4A-5A-29A
	CA_2A-4A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	29
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-7C-28A
	CA_3A-7A,

CA_7C,

CA_7A-28A
	3
	
	
	
	Yes
	Yes
	Yes
	80
	0

	
	
	
	
	
	
	
	
	
	
	

	
	
	7
	See CA_7C Bandwidth Combination Set 2 in Table 1-3
	
	

	
	
	28
	
	
	
	Yes
	Yes
	Yes
	
	

	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
	
	
	
	
	
	
	
	


Table 1-7: 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_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
	
	
	
	
	
	
	
	


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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3
Definitions, symbols and abbreviations

3.1
Definitions

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].

Carrier aggregation: Aggregation of two or more component carriers in order to support wider transmission bandwidths. 

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.

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.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
Abbreviations

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]. 

4
Background

The present document is a technical report for LTE Advanced 2UL and xDL Carrier Aggregation under Rel-14 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
5
xDLs/2UL Carrier Aggregation: General part

5.1
UE RF specific 
5.1.1
Example UE RF architecture
RAN4 consider xDL/1UL CA UE RF architectures including TDD-FDD CA based on the each CA band combinations.
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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 2UL/xDL 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.
5.1.2
General treatment of ∆TIB and ∆RIB values
Following Table 5.1.2-2 is proposed the additional insertion loss for xDL/2UL CA band combinations. We can used agreed additional insersion loss in xDL/1UL CA UE when the new RF components are not introduce for the xDL/2UL CA band combination.
Table 5.1.2-2: CA band combinations for xDL/2UL inter-band CA
	CA
	DL Band 
Combination
	UL Band 
Combination
	Frequency
	Additional ILs [dB]

	
	
	
	
	(TIB,c
	(RIB,c

	3DL/2UL
Inter-band CA
	CA_1A-3A-7A
	CA_1A-3A or 
CA_1A-7A or 
CA_3A-7A
	2.1G+1.8G+2.6G
	B1
	0.6
	B1
	0.0

	
	
	
	
	B3
	0.6
	B3
	0.0

	
	
	
	
	B7
	0.6
	B7
	0.0

	
	CA_1A-3A-40A
	CA_1A-3A
	2.1G+1.8G+2.3G
	B1
	0.5
	B1
	0.0

	
	
	
	
	B3
	0.5
	B3
	0.0

	
	
	
	
	B40
	0.5
	B40
	0.0

	
	CA_1A-5A-40A
	CA_1A-5A
	2.1G+800M+2.3G
	B1
	0.5
	B1
	0.0

	
	
	
	
	B5
	0.3
	B5
	0.0

	
	
	
	
	B40
	0.5
	B40
	0.0

	
	CA_1A-7A-8A
	CA_1A-7A or 
CA_1A-8A
	2.1G+2.6G+900M
	B1
	0.5
	B1
	0.0

	
	
	
	
	B7
	0.6
	B7
	0.0

	
	
	
	
	B8
	0.6
	B8
	0.2

	
	CA_1A-8A-40A
	CA_1A-8A
	2.1G+900M+2.3G
	B1
	0.5
	B1
	0.0

	
	
	
	
	B8
	0.3
	B8
	0.0

	
	
	
	
	B40
	0.5
	B40
	0.0

	
	CA_1A-42C
	CA_1A-42A
	2.1G+3.5G
	B1
	0.3
	B1
	0.0

	
	
	
	
	B42
	0.8
	B42
	0.5

	
	CA_2A-4A-5A
	CA_2A-4A
	1.9G+2.1G+800M
	B2
	0.5
	B2
	0.3

	
	
	
	
	B4
	0.5
	B4
	0.3

	
	
	
	
	B5
	0.3
	B5
	0.0

	
	CA_2A-4A-29A
	CA_2A-4A
	1..9G+2.1G+700M
	B2
	0.5
	B2
	0.4

	
	
	
	
	B4
	0.5
	B4
	0.4

	
	
	
	
	B29
	N/A
	B29
	0.0

	
	CA_2A-12A-30A
	CA_2A-12A
	1.9G+700M+2.3G
	B2
	0.5
	B2
	0.4

	
	
	
	
	B12
	0.3
	B12
	0.0

	
	
	
	
	B30
	0.3
	B30
	0.5

	
	CA_2A-12B
	CA_2A-12A
	1.9G+700M
	B2
	0.3
	B2
	0.0

	
	
	
	
	B12
	0.3
	B12
	0.0

	
	CA_3A-3A-8A
	CA_3A-8A
	1.8G+900M
	B3
	TBD
	B3
	TBD

	
	
	
	
	B8
	TBD
	B8
	TBD

	
	CA_3A-5A-40A
	CA_3A-5A
	1.8G+2.6G+700M
	B3
	0.5
	B3
	0.0

	
	
	
	
	B5
	0.3
	B5
	0.0

	
	
	
	
	B40
	0.5
	B40
	0.0

	
	CA_3A-7A-8A
	CA_3A-7A or

CA_3A-8A
	1.8G+2.6G+900M
	B3
	0.5
	B3
	0.0

	
	
	
	
	B7
	0.5
	B7
	0.0

	
	
	
	
	B8
	0.6
	B8
	0.2

	
	CA_3A-8A-40A
	CA_3A-8A
	1.8G+900M+2.3G
	B3
	0.5
	B3
	0.0

	
	
	
	
	B8
	0.3
	B8
	0.0

	
	
	
	
	B40
	0.5
	B40
	0.0

	
	CA_3A-42C
	CA_3A-42A
	1.8G+3.5G
	B3
	0.6
	B3
	0.2

	
	
	
	
	B42
	0.8
	B42
	0.5

	
	CA_4A-12A-30A
	CA_4A-12A
	2.1G+700M+2.3G
	B4
	0.5
	B4
	0.4

	
	
	
	
	B12
	0.8
	B12
	0.5

	
	
	
	
	B30
	0.3
	B30
	0.5

	
	CA_4A-12B
	CA_4A-12A
	2.1G+700M
	B4
	0.3
	B4
	0.0

	
	
	
	
	B12
	0.8
	B12
	0.5

	
	CA_7C-28A
	CA_7A-28A or

CA_7C
	2.6G+700M
	B7
	0.3
	B7
	0.0

	
	
	
	
	B28
	0.3
	B28
	0.0

	
	CA_19A-42C
	CA_19A-42A
	800M+3.5G
	B19
	0.3
	B19
	0.0

	
	
	
	
	B42
	0.8
	B42
	0.5

	
	CA_21A-42C
	CA_21A-42A
	1.5G+3.5G
	B21
	0.5
	B21
	0.2

	
	
	
	
	B42
	0.8
	B42
	0.5

	4DL/2UL inter-band CA 
	CA_1A-3A-5A-40A
	CA_1A-3A or
CA_1A-5A or
CA_3A-5A
	2.1G+1.8G+800M+2.3G
	B1
	0.5
	B1
	0.0

	
	
	
	
	B3
	0.5
	B3
	0.0

	
	
	
	
	B5
	0.3
	B5
	0.0

	
	
	
	
	B40
	0.5
	B40
	0.0

	
	CA_1A-3A-8A-40A
	CA_1A-3A or
CA_1A-8A or
CA_3A-8A
	2.1G+1.8G+900M+2.3G
	B1
	0.5
	B1
	0.0

	
	
	
	
	B3
	0.5
	B3
	0.0

	
	
	
	
	B8
	0.3
	B8
	0.0

	
	
	
	
	B40
	0.5
	B40
	0.0

	
	CA_1A-3A-7A-8A
	CA_1A-3A or
CA_1A-7A or

CA_1A-8A or

CA_3A-7A or
CA_3A-8A
	2.1G+1.8G+2.6G+900M
	B1
	0.6
	B1
	0.0

	
	
	
	
	B3
	0.6
	B3
	0.0

	
	
	
	
	B7
	0.6
	B7
	0.0

	
	
	
	
	B8
	0.6
	B8
	0.2

	
	CA_2A-4A-5A-29A
	CA_2A-4A
	1.9G+2.1G+800M+700M
	B2
	0.5
	B2
	0.3

	
	
	
	
	B4
	0.5
	B4
	0.3

	
	
	
	
	B5
	0.5
	B5
	0.0

	
	
	
	
	B29
	N/A
	B29
	0.0

	
	CA_3A-7C-28A
	CA_3A-7A or

CA_7A-28A or

CA_7C
	1.8G+2.6G+700M
	B3
	0.5
	B3
	0.0

	
	
	
	
	B7
	0.5
	B7
	0.0

	
	
	
	
	B28
	0.3
	B28
	0.0


5.1.3
Fallback CA mode and mandatory support of all paired 2UL CA configurations
[Editor Note] It will be updated in future

5.1.4
General TX/RX requirements
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


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 will be tested xDL/2UL CA UE 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 [5]

	7.7.1A
	Spurious response for CA
	No need [5]


5.1.5
Summary of interference studies

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

	downlink 
CA configuration
	uplink 
CA Configuration
	Harmonic

relation to 3rd band 
without uplink
	intermodulation to 3rd  band 
without uplink
	interference due to small frequency separation
	MSD

	CA_1A-3A-40A
	CA_1A-3A
	-
	5th order
	Yes
	TBD
Table 7.3.1A-0bA for CA_1A-3A [TS36.101]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

TBD

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

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

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

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

	CA_7C-28A
	CA_7C
	-
	-
	-
	N/A

	
	CA_7A-28A
	-
	-
	-
	N/A

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

N/A

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


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

	downlink 
CA configuration
	uplink 
CA Configuration
	Harmonic

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

	CA_1A-3A-8A-40A
	CA_1A-3A
	-
	5th order into B40
	Yes
	 No need (already covered 3DL CA_1A-3A-40A with 2UL CA_1A-3A)

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

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

	
	CA_3A-8A
	-
	-
	
	N/A

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

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

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

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

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

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

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

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

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

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

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

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

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

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

	
	CA_7C
	-
	-
	-
	N/A


Based on the MSD test configuration as summarized in Table 3, it is proposed to define the following REFSENS exceptions and test configurations in the core specifications for 3DL/2UL inter-band CA with IMD problem as shown in Table 4. 
Table 5.1.5.3: Proposed 3DL/2UL inter-band CA REFSENS exceptions and test configurations

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA
DL Configuration
	EUTRA CA
UL Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	3rd DL Fc (MHz)
	DL BW

(MHz)
	MSD 
(dB)
	Duplex mode

	CA_1A-3A-40A
	CA_1A-3A
	1
	1950
	5
	25
	 2140
	5
	N/A
	TDD-FDD

	
	
	3
	1735
	5
	25
	1830
	5
	
	

	
	
	40
	
	
	
	2380
	5
	TBD
	

	CA_1A-3A-40A
	CA_1A-3A
	1
	1950
	5
	25
	 2140
	5
	N/A
	TDD-FDD

	
	
	3
	1735
	5
	25
	1830
	5
	
	

	
	
	40
	
	
	
	2380
	10
	TBD1
	

	CA_1A-5A-40A
	CA_1A-5A
	1
	1977.5
	5
	25
	2167.5
	5
	N/A
	TDD-FDD

	
	
	5
	826.5
	5
	25
	871.5
	5
	
	

	
	
	40
	
	
	
	2305
	10
	TBD
	

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

	
	
	12
	708.5
	5
	25
	738.5
	5
	
	

	
	
	30
	2308
	5
	25
	2353
	5
	TBD
	

	CA_3A-7A-8A
	CA_3A-7A
	3
	1735
	5
	25
	1830
	5
	N/A
	FDD

	
	
	7
	2530
	10
	50
	2650
	10
	
	

	
	
	8
	895
	5
	25
	940
	5
	TBD
	

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

	
	
	8
	900
	5
	25
	945
	5
	
	

	
	
	7
	2515
	10
	50
	2635
	10
	TBD
	

	Note 1:      This requirement only for applicable to the fallback mode from DL CA_1A-3A-5A-40A with UL CA_1A-3A.


The required MSD levels are derived by taking average values of proposed MSD levels from interested companies. If there are outliers, the sources for differences will be discussed and applicability for averaging considered case by case.
5.2
RRM specific

[Editor Note] It will be updated in future

6
3DLs/2ULs Inter-Band Carrier Aggregation: Specific Band Combination Part

6.1
LTE Advanced Carrier Aggregation: Band 1 and Band 3 and Band 7 with 2 ULs

6.1.1
List of specific combination issues
6.1.1.1
Channel bandwidths per operating band for CA
Table 6.1.1.1-1: CA configurations under study

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-3A-7A
	CA_1A-3A,

CA_1A-7A,

CA_3A-7A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	


6.1.1.2
Co-existence studies for LTE-A UL CA_1A-3A and DL CA_1A-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 6.1.1.2-1
Table 6.1.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	1710
	1785

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

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	3420
	3570

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

	3rd harmonics frequency limits (MHz)
	5760
	5940
	5130
	5355

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

	IMD frequency limits (MHz)
	270
	135
	3630
	3765

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

	IMD frequency limits (MHz)
	2055
	2250
	1440
	1650

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

	IMD frequency limits (MHz)
	5550
	5745
	5340
	5550

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

	IMD frequency limits (MHz)
	3975
	4230
	3150
	3435

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

	IMD frequency limits (MHz)
	7470
	7725
	7050
	7335

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

	IMD frequency limits (MHz)
	270
	540
	7260
	7530

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

	IMD frequency limits (MHz)
	5220
	4860
	6210
	5895

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

	IMD frequency limits (MHz)
	8760
	9120
	9390
	9705

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

	IMD frequency limits (MHz)
	1515
	1170
	2520
	2190

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

	IMD frequency limits (MHz)
	8970
	9315
	9180
	9510


There are no harmonic or IMD products from band 1 and band 3 uplinks which would desensitize band 7 downlink.
6.1.1.3
Co-existence studies for LTE-A UL CA_1A-7A and DL CA_1A-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 6.1.1.3-1
Table 6.1.1.3-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	2500
	2570

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

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

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

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

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

	IMD frequency limits (MHz)
	520
	650
	4420
	4550

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

	IMD frequency limits (MHz)
	1270
	1460
	3020
	3220

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

	IMD frequency limits (MHz)
	6340
	6530
	6920
	7120

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

	IMD frequency limits (MHz)
	3190
	3440
	5520
	5790

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

	IMD frequency limits (MHz)
	8260
	8510
	9420
	9690

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

	IMD frequency limits (MHz)
	1300
	1040
	8840
	9100

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

	IMD frequency limits (MHz)
	8360
	8020
	5420
	5110

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

	IMD frequency limits (MHz)
	11920
	12260
	10180
	10490

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

	IMD frequency limits (MHz)
	3870
	3540
	940
	620

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

	IMD frequency limits (MHz)
	11340
	11670
	10760
	11080


There are no harmonic or IMD products from band 1 and band 7 uplinks which would desensitize band 3 downlink.
6.1.1.4
Co-existence studies for LTE-A UL CA_3A-7A and DL CA_1A-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 6.1.1.4-1
Table 6.1.1.4-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2500
	2570

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

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

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

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

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

	IMD frequency limits (MHz)
	715
	860
	4210
	4355

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

	IMD frequency limits (MHz)
	850
	1070
	3215
	3430

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

	IMD frequency limits (MHz)
	5920
	6140
	6710
	6925

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

	IMD frequency limits (MHz)
	2560
	2855
	5715
	6000

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

	IMD frequency limits (MHz)
	7630
	7925
	9210
	9495

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

	IMD frequency limits (MHz)
	1720
	1430
	8420
	8710

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

	IMD frequency limits (MHz)
	8570
	8215
	4640
	4270

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

	IMD frequency limits (MHz)
	11710
	12065
	9340
	9710

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

	IMD frequency limits (MHz)
	4290
	3930
	355
	10

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

	IMD frequency limits (MHz)
	10920
	11280
	10130
	10495


There are no harmonic or IMD products from band 3 and band 7 uplinks which would desensitize band 1 downlink.
6.1.1.5
MSD
When uplink CA configurations CA_1A-3A, CA_1A-7A and CA_3A-7A are paired with downlink CA configuration CA_1A-3A-5A there are no interference components from 2 uplink operation which would interfere the downlink of the third band.
6.1.1.6
∆TIB and ∆RIB values
 [Editor Note] It will be updated in future
6.2
LTE Advanced Carrier Aggregation: Band 1 and Band 3 and Band 40 with 2 ULs

6.2.1
List of specific combination issues
6.2.1.1
Channel bandwidths per operating band for CA
 Table 6.2.1.1-1: CA configurations under study

	E-UTRA CA Configuration
	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-40A
	CA_1A-3A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	


6.2.1.2
Co-existence studies for LTE-A UL CA_1A-3A and DL CA_1A-3A-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 6.2.1.2-1
Table 6.2.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	1920
	1980

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

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	3840
	3960

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

	3rd harmonics frequency limits (MHz)
	5130
	5355
	5760
	5940

	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)
	135
	270
	3630
	3765

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

	IMD frequency limits (MHz)
	1440
	1650
	2055
	2250

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

	IMD frequency limits (MHz)
	5340
	5550
	5550
	5745

	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)
	3150
	3435
	3975
	4230

	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)
	7050
	7335
	7470
	7725

	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)
	540
	270
	7260
	7530

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

	IMD frequency limits (MHz)
	6210
	5895
	5220
	4860

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

	IMD frequency limits (MHz)
	9390
	9705
	8760
	9120

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

	IMD frequency limits (MHz)
	2520
	2190
	1515
	1170

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

	IMD frequency limits (MHz)
	9180
	9510
	8970
	9315


The 3rd IMD will interfere own Rx frequency of Band 1. But this issue has covered in 2UL/2DL CA in rel-12. 

The 5th IMD will interfere own Rx frequency of Band 40. It will be analysed to slove the self- interference problem.
6.2.1.3
MSD
When uplink CA configurations CA_1A-3A is paired with downlink CA configuration CA_1A-3A-40A there is self interference problem from 2 uplink operation which would interfere the downlink of the Band 40.
6.2.1.4
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
6.3
LTE Advanced Carrier Aggregation: Band 1 and Band 5 and Band 40 with 2 ULs

6.3.1
List of specific combination issues
6.3.1.1
Channel bandwidths per operating band for CA
 Table 6.3.1.1-1: CA configurations under study

	E-UTRA CA Configuration
	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-5A-40A
	CA_1A-5A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	40
	
	
	
	Yes
	Yes
	Yes
	
	


6.3.1.2
Co-existence studies for LTE-A UL CA_1A-5A and DL CA_1A-5A-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 6.3.1.2-1
Table 6.3.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	824
	849
	1920
	1980

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

	2nd harmonics frequency limits (MHz) 
	1648
	1698
	3840
	3960

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

	3rd harmonics frequency limits (MHz)
	2472
	2547
	5760
	5940

	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)
	1071
	1156
	2744
	2829

	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)
	332
	222
	2991
	3136

	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)
	3568
	3678
	4664
	4809

	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)
	492
	627
	4911
	5116

	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)
	4392
	4527
	6584
	6789

	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)
	2312
	2142
	5488
	5658

	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)
	7096
	6831
	1476
	1316

	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)
	8504
	8769
	5216
	5376

	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)
	4292
	4062
	1293
	1488

	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)
	7408
	7638
	6312
	6507


The 4th IMD fall into the own Rx frequency of Band 1 and Band 40. But the IMD problem of Band 1 has covered in 2UL/2DL CA_1A-5A in rel-12. 

The 4th IMD impacts of Band 40 will be analysed to slove the self- interference problem.
6.3.1.3
MSD
When uplink CA configurations CA_1A-5A is paired with downlink CA configuration CA_1A-5A-40A there is self interference problem from 2 uplink operation which would interfere the downlink of the Band 40.
6.3.1.4
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
6.4
LTE Advanced Carrier Aggregation: Band 1 and Band 7 and Band 8 with 2 ULs

6.4.1
List of specific combination issues
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_1A-7A-8A
	CA_1A-7A or CA_1A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	


6.4.1.2
Co-existence studies for LTE-A UL CA_1A-7A and DL CA_1A-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 6.4.1.2-1
Table 6.4.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	2500
	2570

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

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

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

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

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

	IMD frequency limits (MHz)
	520
	650
	4420
	4550

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

	IMD frequency limits (MHz)
	1270
	1460
	3020
	3220

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

	IMD frequency limits (MHz)
	6340
	6530
	6920
	7120

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

	IMD frequency limits (MHz)
	3190
	3440
	5520
	5790

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

	IMD frequency limits (MHz)
	8260
	8510
	9420
	9690

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

	IMD frequency limits (MHz)
	1300
	1040
	8840
	9100

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

	IMD frequency limits (MHz)
	8360
	8020
	5420
	5110

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

	IMD frequency limits (MHz)
	11920
	12260
	10180
	10490

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

	IMD frequency limits (MHz)
	3870
	3540
	940
	620

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

	IMD frequency limits (MHz)
	11340
	11670
	10760
	11080


The 5th IMD fall into the own Rx frequency of Band 8. It will be analysed to slove the self- interference problem.
6.4.1.3
Co-existence studies for LTE-A UL CA_1A-8A and DL CA_1A-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 6.4.1.3-1
Table 6.4.1.3-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	1920
	1980

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

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	3840
	3960

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

	3rd harmonics frequency limits (MHz)
	2640
	2745
	5760
	5940

	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)
	1005
	1100
	2800
	2895

	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)
	220
	90
	2925
	3080

	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)
	3680
	3810
	4720
	4875

	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)
	660
	825
	4845
	5060

	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)
	4560
	4725
	6640
	6855

	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)
	2200
	2010
	5600
	5790

	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)
	7040
	6765
	1740
	1540

	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)
	8560
	8835
	5440
	5640

	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)
	4180
	3930
	1095
	1320

	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)
	7520
	7770
	6480
	6705


The 4th IMD fall into the own Rx frequency of Band 8. But this issue has covered 2UL/2DL CA in Rel-12. 

The 3rd Harmonics will interfere own Rx frequency of Band 7. It will be analysed to slove the self- interference problem.
6.4.1.4
MSD
When uplink CA configurations CA_1A-7A is paired with downlink CA configuration CA_1A-7A-8A there is self interference problem from 2 uplink operation which would interfere the downlink of the Band 8. 

And also when uplink CA configurations CA_1A-8A is paired with downlink CA configuration CA_1A-7A-8A there is self interference problem from 2 uplink operation which would interfere the downlink of the Band 7.
6.4.1.5
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
6.5
LTE Advanced Carrier Aggregation: Band 1 and Band 8 and Band 40 with 2 ULs

6.5.1
List of specific combination issues
6.5.1.1
Channel bandwidths per operating band for CA
 Table 6.5.1.1-1: CA configurations under study

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-8A-40A
	CA_1A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	
	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	


6.5.1.2
Co-existence studies for LTE-A UL CA_1A-8A and DL CA_1A-8A-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 6.5.1.2-1
Table 6.5.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	1920
	1980

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

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	3840
	3960

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

	3rd harmonics frequency limits (MHz)
	2640
	2745
	5760
	5940

	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)
	1005
	1100
	2800
	2895

	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)
	220
	90
	2925
	3080

	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)
	3680
	3810
	4720
	4875

	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)
	660
	825
	4845
	5060

	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)
	4560
	4725
	6640
	6855

	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)
	2200
	2010
	5600
	5790

	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)
	7040
	6765
	1740
	1540

	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)
	8560
	8835
	5440
	5640

	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)
	4180
	3930
	1095
	1320

	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)
	7520
	7770
	6480
	6705


The 4th IMD fall into the own Rx frequency of Band 8. But this issue has covered 2UL/2DL CA in Rel-12.
There are no harmonic or IMD products from Band 1 and Band 8 uplinks which would desensitize Band 40 downlink.
6.5.1.3
MSD
When uplink CA configurations CA_1A-8A is paired with downlink CA configuration CA_1A-8A-40A there is no interference components from 2 uplink operation which would interfere the downlink of the third band.
6.5.1.4
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
6.6
LTE Advanced Carrier Aggregation: Band 1 and Band 42 and Band 42 with 2 ULs

6.6.1
List of specific combination issues
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_1A-42C
	CA_1A-42A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	CA_42C
	See CA_42C BCS0 in Table 6.6.1.1-2
	
	


Table 6.6.1.1-2: E-UTRA CA_42C 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_42C
	5, 10, 15, 20
	20
	40
	0

	
	20
	5, 10, 15
	
	


6.6.1.2
Co-existence studies for LTE-A UL CA_1A-42A and DL CA_1A-42C
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)
	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 fall into the own Rx frequency of Band 1. In rel-12, the IMD impact is not study since there was no RB allocation in the 1920~1925MHz to protect PHS band. But RAN4 has new A-MPR requirements for Band 1 to protect PHS band without any RB restriction in 1920~1925MHz. So the 4th IMD impact can be analysed when A-MPR is applied for CA_1A-42A. However, when assuming the Tx-Rx separation of 190MHz is always kept in band 1, the 4th IMD never impacts the received signal of band 1. Therefore, it is concluded that there is no IMD and harmonic issue for own Rx frequency range as well as CA_1A-42A case.
6.6.1.3
MSD
When uplink CA configurations CA_1A-42A is paired with downlink CA configuration CA_1A-42C there is no interference components from 2 uplink operation which would interfere the downlink of the Band 1.
6.6.1.4
∆TIB and ∆RIB values
[[Editor Note] It will be updated in future
6.7
LTE Advanced Carrier Aggregation: Band 2 and Band 4 and Band 5 with 2 ULs

6.7.1
List of specific combination issues
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_2A-4A-5A
	CA_2A-4A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	5
	
	
	Yes
	Yes
	
	
	
	


6.7.1.2
Co-existence studies for LTE-A UL CA_2A-4A and DL CA_2A-4A-5A
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

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1755
	1850
	1910

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

	2nd harmonics frequency limits (MHz) 
	3420
	3510
	3700
	3820

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

	3rd harmonics frequency limits (MHz)
	5130
	5265
	5550
	5730

	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)
	95
	200
	3560
	3665

	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)
	1510
	1660
	1945
	2110

	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)
	5270
	5420
	5410
	5575

	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)
	3220
	3415
	3795
	4020

	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)
	6980
	7175
	7260
	7485

	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)
	400
	190
	7120
	7330

	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)
	5930
	5645
	5170
	4930

	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)
	9110
	9395
	8690
	8930

	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)
	2310
	2040
	1565
	1310

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

	IMD frequency limits (MHz)
	8970
	9240
	8830
	9085


The 3rd & 5th IMDs fall into the own Rx frequency of Band 2 and Band 4. But these impacts already covered in 2UL/2DL CA in Rel-12. 

There are no harmonic or IMD products from Band 2 and Band 4 uplinks which would desensitize Band 5 downlink.
6.7.1.3
MSD
When uplink CA configurations CA_2A-4A is paired with downlink CA configuration CA_2A-4A-5A there is no interference components from 2 uplink operation which would interfere the downlink of the Band 5.
6.7.1.4
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
6.8
LTE Advanced Carrier Aggregation: Band 2 and Band 4 and Band 29 with 2 ULs

6.8.1
List of specific combination issues
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_2A-4A-29A
	CA_2A-4A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	29
	
	
	Yes
	Yes
	
	
	
	


6.8.1.2
Co-existence studies for LTE-A UL CA_2A-4A and DL CA_2A-4A-29A
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
	1755
	1850
	1910

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

	2nd harmonics frequency limits (MHz) 
	3420
	3510
	3700
	3820

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

	3rd harmonics frequency limits (MHz)
	5130
	5265
	5550
	5730

	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)
	95
	200
	3560
	3665

	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)
	1510
	1660
	1945
	2110

	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)
	5270
	5420
	5410
	5575

	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)
	3220
	3415
	3795
	4020

	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)
	6980
	7175
	7260
	7485

	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)
	400
	190
	7120
	7330

	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)
	5930
	5645
	5170
	4930

	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)
	9110
	9395
	8690
	8930

	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)
	2310
	2040
	1565
	1310

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

	IMD frequency limits (MHz)
	8970
	9240
	8830
	9085


The 3rd & 5th IMDs fall into the own Rx frequency of Band 2 and Band 4. But these impacts already covered in 2UL/2DL CA in Rel-12. 

There are no harmonic or IMD products from Band 2 and Band 4 uplinks which would desensitize Band 29 downlink.
6.8.1.3
MSD
When uplink CA configurations CA_2A-4A is paired with downlink CA configuration CA_2A-4A-29A there is no interference components from 2 uplink operation which would interfere the downlink of the Band 29.
6.8.1.4
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
6.9
LTE Advanced Carrier Aggregation: Band 2 and Band 12 and Band 30 with 2 ULs

6.9.1
List of specific combination issues
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_2A-12A-30A
	CA_2A-12A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	
	30
	
	
	Yes
	Yes
	
	
	
	


6.9.1.2
Co-existence studies for LTE-A UL CA_2A-12A and DL CA_2A-12A-30A
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)
	698
	716
	1850
	1910

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

	2nd harmonics frequency limits (MHz) 
	1396
	1432
	3700
	3820

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

	3rd harmonics frequency limits (MHz)
	2094
	2148
	5550
	5730

	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)
	1134
	1212
	2548
	2626

	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)
	514
	418
	2984
	3122

	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)
	3246
	3342
	4398
	4536

	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)
	184
	298
	4834
	5032

	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)
	3944
	4058
	6248
	6446

	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)
	2424
	2268
	5096
	5252

	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)
	6942
	6684
	1014
	882

	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)
	8098
	8356
	4642
	4774

	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)
	4334
	4118
	1552
	1726

	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)
	6946
	7162
	5794
	5968


The 4th IMD will interfere own Rx frequency of Band 30. It will be analysed to slove the self- interference problem.
6.9.1.3
MSD
When uplink CA configurations CA_2A-12A is paired with downlink CA configuration CA_2A-12A-30A there is interference components from 2 uplink operation which would interfere the downlink of the Band 30.
6.9.1.4
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
6.10
LTE Advanced Carrier Aggregation: Band 2 and Band 12 and Band 12 with 2 ULs

6.10.1
List of specific combination issues
6.10.1.1
Channel bandwidths per operating band for CA
Table 6.10.1.1-1: CA configurations under study

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_2A-12B
	CA_2A-12A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	
	CA_12B
	See CA_12B BCS0 in Table 6.10.1.1-2
	
	


Table 6.10.1.1-2: E-UTRA CA_12B 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_12B
	5
	5, 10
	15
	0


6.10.1.2
Co-existence studies for LTE-A UL CA_2A-12A and DL CA_2A-12B
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)
	698
	716
	1850
	1910

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

	2nd harmonics frequency limits (MHz) 
	1396
	1432
	3700
	3820

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

	3rd harmonics frequency limits (MHz)
	2094
	2148
	5550
	5730

	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)
	1134
	1212
	2548
	2626

	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)
	514
	418
	2984
	3122

	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)
	3246
	3342
	4398
	4536

	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)
	184
	298
	4834
	5032

	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)
	3944
	4058
	6248
	6446

	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)
	2424
	2268
	5096
	5252

	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)
	6942
	6684
	1014
	882

	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)
	8098
	8356
	4642
	4774

	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)
	4334
	4118
	1552
	1726

	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)
	6946
	7162
	5794
	5968


There are no harmonic or IMD products from Band 2 and Band 12 uplinks which would desensitize Band 12 downlink.
6.10.1.3
MSD
When uplink CA configurations CA_2A-12A is paired with downlink CA configuration CA_2A-12B there is no interference components from 2 uplink operation which would interfere the downlink of the Band 12.
6.10.1.4
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
6.11
LTE Advanced Carrier Aggregation: Band 3 and Band 5 and Band 40 with 2 ULs

6.11.1
List of specific combination issues
6.11.1.1
Channel bandwidths per operating band for CA
 Table 6.11.1.1-1: CA configurations under study

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_3A-5A-40A
	CA_3A-5A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	40
	
	
	
	Yes
	Yes
	Yes
	
	


6.11.1.2
Co-existence studies for LTE-A UL CA_3A-5A and DL CA_3A-5A-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 6.11.1.2-1
Table 6.11.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	824
	849
	1710
	1785

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

	2nd harmonics frequency limits (MHz) 
	1648
	1698
	3420
	3570

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

	3rd harmonics frequency limits (MHz)
	2472
	2547
	5130
	5355

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

	IMD frequency limits (MHz)
	861
	961
	2534
	2634

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

	IMD frequency limits (MHz)
	137
	12
	2571
	2746

	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)
	3358
	3483
	4244
	4419

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

	IMD frequency limits (MHz)
	687
	837
	4281
	4531

	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)
	4182
	4332
	5954
	6204

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

	IMD frequency limits (MHz)
	1922
	1722
	5068
	5268

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

	IMD frequency limits (MHz)
	6316
	5991
	1686
	1511

	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)
	7664
	7989
	5006
	5181

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

	IMD frequency limits (MHz)
	3707
	3432
	873
	1098

	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)
	6778
	7053
	5892
	6117


The 2nd &5th IMDs fall into the own Rx frequency of Band 5. And also the 4th IMD fall into the own Rx frequency of Band 3. But these impacts already covered in 2UL/2DL CA in Rel-12. 

There are no harmonic or IMD products from Band 3 and Band 5 uplinks which would desensitize Band 40 downlink.
6.11.1.3
MSD
When uplink CA configurations CA_3A-5A is paired with downlink CA configuration CA_3A-5A-40A there is no interference components from 2 uplink operation which would interfere the downlink of the Band 40.
6.11.1.4
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
6.12
LTE Advanced Carrier Aggregation: Band 3 and Band 7 and Band 8 with 2 ULs

6.12.1
List of specific combination issues
6.12.1.1
Channel bandwidths per operating band for CA
 Table 6.12.1.1-1: CA configurations under study

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_3A-7A-8A
	CA_3A-7A or CA_3A-8A
	3
	
	
	Yes
	Yes
	Yes
	
	40
	0

	
	
	7
	
	
	
	Yes
	Yes
	
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	50
	1

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	


6.12.1.2
Co-existence studies for LTE-A UL CA_3A-7A and DL CA_3A-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 6.12.1.2-1
Table 6.12.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2500
	2570

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

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

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

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

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

	IMD frequency limits (MHz)
	715
	860
	4210
	4355

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

	IMD frequency limits (MHz)
	850
	1070
	3215
	3430

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

	IMD frequency limits (MHz)
	5920
	6140
	6710
	6925

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

	IMD frequency limits (MHz)
	2560
	2855
	5715
	6000

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

	IMD frequency limits (MHz)
	7630
	7925
	9210
	9495

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

	IMD frequency limits (MHz)
	1720
	1430
	8420
	8710

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

	IMD frequency limits (MHz)
	8570
	8215
	4640
	4270

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

	IMD frequency limits (MHz)
	11710
	12065
	9340
	9710

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

	IMD frequency limits (MHz)
	4290
	3930
	355
	10

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

	IMD frequency limits (MHz)
	10920
	11280
	10130
	10495


The 4th IMD fall into the own Rx frequency of Band 7. But this impact already covered in 2UL/2DL CA in Rel-12.

The 3rd IMD will interfere own Rx frequency of Band 8. It will be analysed to slove the self- interference problem.
6.12.1.3
Co-existence studies for LTE-A UL CA_3A-8A and DL CA_3A-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 6.12.1.3-1
Table 6.12.1.3-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	1710
	1785

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

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	3420
	3570

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

	3rd harmonics frequency limits (MHz)
	2640
	2745
	5130
	5355

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

	IMD frequency limits (MHz)
	795
	905
	2590
	2700

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

	IMD frequency limits (MHz)
	25
	120
	2505
	2690

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

	IMD frequency limits (MHz)
	3470
	3615
	4300
	4485

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

	IMD frequency limits (MHz)
	855
	1035
	4215
	4475

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

	IMD frequency limits (MHz)
	4350
	4530
	6010
	6270

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

	IMD frequency limits (MHz)
	1810
	1590
	5180
	5400

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

	IMD frequency limits (MHz)
	6260
	5925
	1950
	1735

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

	IMD frequency limits (MHz)
	7720
	8055
	5230
	5445

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

	IMD frequency limits (MHz)
	3595
	3300
	675
	930

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

	IMD frequency limits (MHz)
	6890
	7185
	6060
	6315


The 2nd harmonics of Band 8, 4th & 5th IMDs fall into the own Rx frequency of Band 3. And also the 4th & 5th IMDs fall into the own Rx frequency of Band 8. But these impacts already covered in 2UL/2DL CA in Rel-12 using operator specific own spectrum allocation in this example is 1735 - 1755 / 1830 - 1850 MHz in Band 3 and 905 - 915 / 950 - 960 MHz in Band 8. Hence only 4th IMD problem in Band 3 has covered in rel-12 specification.
And also, the 3rd harmonics of Band 8 and 2nd &3rd IMDs will interfere own Rx frequency of Band 7. It will be analysed to slove the self- interference problem.
6.12.1.4
MSD
When uplink CA configurations CA_3A-7A is paired with downlink CA configuration CA_3A-7A-8A there is interference components from 2 uplink operation which would interfere the downlink of the Band 8.
And also when uplink CA configurations CA_3A-8A is paired with downlink CA configuration CA_3A-7A-8A there is interference components from 2 uplink operation which would interfere the downlink of the Band 7.
6.12.1.5
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
6.13
LTE Advanced Carrier Aggregation: Band 3 and Band 8 and Band 40 with 2 ULs

6.13.1
List of specific combination issues
6.13.1.1
Channel bandwidths per operating band for CA
 Table 6.13.1.1-1: CA configurations under study

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_3A-8A-40A
	CA_3A-8A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	
	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	


6.13.1.2
Co-existence studies for LTE-A UL CA_3A-8A and DL CA_3A-8A-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 6.13.1.2-1
Table 6.13.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	1710
	1785

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

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	3420
	3570

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

	3rd harmonics frequency limits (MHz)
	2640
	2745
	5130
	5355

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

	IMD frequency limits (MHz)
	795
	905
	2590
	2700

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

	IMD frequency limits (MHz)
	25
	120
	2505
	2690

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

	IMD frequency limits (MHz)
	3470
	3615
	4300
	4485

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

	IMD frequency limits (MHz)
	855
	1035
	4215
	4475

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

	IMD frequency limits (MHz)
	4350
	4530
	6010
	6270

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

	IMD frequency limits (MHz)
	1810
	1590
	5180
	5400

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

	IMD frequency limits (MHz)
	6260
	5925
	1950
	1735

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

	IMD frequency limits (MHz)
	7720
	8055
	5230
	5445

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

	IMD frequency limits (MHz)
	3595
	3300
	675
	930

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

	IMD frequency limits (MHz)
	6890
	7185
	6060
	6315


The 2nd harmonics of Band 8, 4th & 5th IMDs fall into the own Rx frequency of Band 3. And also the 4th & 5th IMDs fall into the own Rx frequency of Band 8. But these impacts already covered in 2UL/2DL CA in Rel-12 using operator specific own spectrum allocation in this example is 1735 - 1755 / 1830 - 1850 MHz in Band 3 and 905 - 915 / 950 - 960 MHz in Band 8. Hence only 4th IMD problem in Band 3 has covered in rel-12 specification.
There are no harmonics or IMD products from Band 3 and Band 8 uplinks which would desensitize Band 40 downlink.
6.13.1.3
MSD
When uplink CA configurations CA_3A-8A is paired with downlink CA configuration CA_3A-8A-40A there is no interference components from 2 uplink operation which would interfere the downlink of the Band 40.
6.13.1.4
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
6.14
LTE Advanced Carrier Aggregation: Band 3 and Band 42 and Band 42 with 2 ULs

6.14.1
List of specific combination issues
6.14.1.1
Channel bandwidths per operating band for CA
 Table 6.14.1.1-1: 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-42C
	CA_3A-42A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	CA_42C
	See CA_42C BCS0 in Table 6.14.1.1-2
	
	


Table 6.14.1.1-2: E-UTRA CA_42C 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_42C
	5, 10, 15, 20
	20
	40
	0

	
	20
	5, 10, 15
	
	


6.14.1.2
Co-existence studies for LTE-A UL CA_3A-42A and DL CA_3A-42C
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 6.14.1.2-1
Table 6.14.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	3400
	3600

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

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	6800
	7200

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

	3rd harmonics frequency limits (MHz)
	5130
	5355
	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)
	1615
	1890
	5110
	5385

	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)
	180
	170
	5015
	5490

	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)
	6820
	7170
	8510
	8985

	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)
	1530
	1955
	8415
	9090

	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)
	8530
	8955
	11910
	12585

	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)
	3780
	3230
	10220
	10770

	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)
	12690
	11815
	3740
	3240

	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)
	15310
	16185
	10240
	10740

	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)
	7380
	6630
	1445
	2070

	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)
	13620
	14370
	11930
	12555


The 2nd harmonics of Band 3, 4th & 5th IMDs fall into the own Rx frequency of Band 42. And also the 2nd, 4th & 5th IMDs fall into the own Rx frequency of Band 3. But these impacts already covered in 2UL/2DL CA in Rel-14 without simultaneous Tx/Rx in band 42. Hence only 2nd, 4th & 5th IMDs problem in Band 3 has covered in rel-14 TR.
There are no harmonics or IMD products from Band 3 and Band 42 uplinks which would desensitize Band 42 downlink.
6.14.1.3
MSD
When uplink CA configurations CA_3A-42A is paired with downlink CA configuration CA_3A-42C there is no interference components from 2 uplink operation which would interfere the downlink of the Band 42.
6.14.1.4
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
6.15
LTE Advanced Carrier Aggregation: Band 4 and Band 12 and Band 30 with 2 ULs

6.15.1
List of specific combination issues
6.15.1.1
Channel bandwidths per operating band for CA
 Table 6.15.1.1-1: 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_4A-12A-30A
	CA_4A-12A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	
	30
	
	
	Yes
	Yes
	
	
	
	


6.15.1.2
Co-existence studies for LTE-A UL CA_4A-12A and DL CA_4A-12A-30A
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 6.15.1.2-1
Table 6.15.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	698
	716
	1710
	1755

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

	2nd harmonics frequency limits (MHz) 
	1396
	1432
	3420
	3510

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

	3rd harmonics frequency limits (MHz)
	2094
	2148
	5130
	5265

	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)
	994
	1057
	2408
	2471

	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)
	359
	278
	2704
	2812

	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)
	3106
	3187
	4118
	4226

	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)
	339
	438
	4414
	4567

	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)
	3804
	3903
	5828
	5981

	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)
	2114
	1988
	4816
	4942

	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)
	6322
	6124
	1154
	1037

	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)
	7538
	7736
	4502
	4619

	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)
	3869
	3698
	1272
	1416

	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)
	6526
	6697
	5514
	5658


The 3rd harmonics of Band 12, 4th IMD fall into the own Rx frequency of Band 4. But these impacts already covered in 2UL/2DL CA in Rel-12.
There are no harmonics or IMD products from Band 4 and Band 12 uplinks which would desensitize Band 30 downlink.
6.15.1.3
MSD
When uplink CA configurations CA_4A-12A is paired with downlink CA configuration CA_4A-12A-30A there is no interference components from 2 uplink operation which would interfere the downlink of the Band 30.
6.15.1.4
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
6.16
LTE Advanced Carrier Aggregation: Band 4 and Band 12 and Band 12 with 2 ULs

6.16.1
List of specific combination issues
6.16.1.1
Channel bandwidths per operating band for CA
 Table 6.16.1.1-1: 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_4A-12B
	CA_4A-12A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	
	CA_12B
	See CA_12B BCS0 in Table 6.16.1.1-2
	
	


Table 6.16.1.1-2: E-UTRA CA_12B 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_12B
	5
	5, 10
	15
	0


6.16.1.2
Co-existence studies for LTE-A UL CA_4A-12A and DL CA_4A-12B
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 6.16.1.2-1
Table 6.16.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	698
	716
	1710
	1755

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

	2nd harmonics frequency limits (MHz) 
	1396
	1432
	3420
	3510

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

	3rd harmonics frequency limits (MHz)
	2094
	2148
	5130
	5265

	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)
	994
	1057
	2408
	2471

	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)
	359
	278
	2704
	2812

	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)
	3106
	3187
	4118
	4226

	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)
	339
	438
	4414
	4567

	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)
	3804
	3903
	5828
	5981

	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)
	2114
	1988
	4816
	4942

	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)
	6322
	6124
	1154
	1037

	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)
	7538
	7736
	4502
	4619

	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)
	3869
	3698
	1272
	1416

	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)
	6526
	6697
	5514
	5658


The 3rd harmonics of Band 12, 4th IMD fall into the own Rx frequency of Band 4. But these impacts already covered in 2UL/2DL CA in Rel-12.
There are no harmonics or IMD products from Band 4 and Band 12 uplinks which would desensitize Band 12 downlink.
6.16.1.3
MSD
When uplink CA configurations CA_4A-12A is paired with downlink CA configuration CA_4A-12B there is no interference components from 2 uplink operation which would interfere the downlink of the Band 12.
6.16.1.4
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
6.17
LTE Advanced Carrier Aggregation: Band 7 and Band 7 and Band 28 with 2 ULs

6.17.1
List of specific combination issues
6.17.1.1
Channel bandwidths per operating band for CA
 Table 6.17.1.1-1: CA configurations under study

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_7C-28A
	CA_7C or CA_7A-28A
	7
	See CA_7C BCS2 in Table 6.17.1.1-2
	60
	0

	
	
	28
	
	
	
	Yes
	Yes
	Yes
	
	


Table 6.17.1.1-2: E-UTRA CA_7C configurations and bandwidth combination sets defined for intra-band CA
	E-UTRA CA configuration / Bandwidth combination set

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

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

	CA_7C
	CA_7C
	15
	15
	40
	0

	
	
	20
	20
	
	

	
	
	10
	20
	40
	1

	
	
	15
	15, 20
	
	

	
	
	20
	10, 15, 20
	
	

	
	
	15
	10, 15
	40
	2

	
	
	20
	15, 20
	
	


6.17.1.2
Co-existence studies for LTE-A UL CA_7A-28A and DL CA_7C-28A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.17.1.2-1
Table 6.17.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	703
	748
	2500
	2570

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

	2nd harmonics frequency limits (MHz) 
	1406
	1496
	5000
	5140

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

	3rd harmonics frequency limits (MHz)
	2109
	2244
	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)
	1752
	1867
	3203
	3318

	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)
	1164
	1004
	4252
	4437

	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)
	3906
	4066
	5703
	5888

	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)
	461
	256
	6752
	7007

	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)
	4609
	4814
	8203
	8458

	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)
	3734
	3504
	6406
	6636

	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)
	9577
	9252
	492
	242

	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)
	10703
	11028
	5312
	5562

	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)
	6304
	6004
	2756
	3031

	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)
	8906
	9206
	7109
	7384


There are no harmonics or IMD products from Band 7 and Band 28 uplinks which would desensitize Band 7 downlink.
6.17.1.3
Co-existence studies for LTE-A UL CA_7C and DL CA_7C-28A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.17.1.3-1
Table 6.17.1.3-1: Harmonic analysis

	UE UL carriers
	fy_low
	fy_high

	UL frequency (MHz)
	2500
	2570

	2nd harmonics frequency limits
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	5000
	5140

	3rd harmonics frequency limits
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	7500
	7710


There is no harmonics from Band 7uplinks which would desensitize Band 28 downlink. Frequency separation of band 28 downlink and 7 uplink is 1697 MHz therefore there is no impact from Band 7 uplink CA to band 28 reception.
6.17.1.4
MSD
When uplink CA configurations CA_7A-28A is paired with downlink CA configuration CA_7C-28A there is no interference components from 2 uplink operation which would interfere the downlink of the Band 7.
And also when uplink CA configurations CA_7C is paired with downlink CA configuration CA_7C-28A there is no interference components from 2 uplink operation which would interfere the downlink of the Band 28.
6.17.1.5
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
6.18
LTE Advanced Carrier Aggregation: Band 19 and Band 42 and Band 42 with 2 ULs

6.18.1
List of specific combination issues
6.18.1.1
Channel bandwidths per operating band for CA
 Table 6.18.1.1-1: CA configurations under study

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_19A-42C
	CA_19A-42A
	19
	
	
	Yes
	Yes
	Yes
	
	55
	0

	
	
	CA_42C
	See CA_42C BCS0 in Table 6.18.1.1-2
	
	


Table 6.18.1.1-2: E-UTRA CA_42C 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_42C
	5, 10, 15, 20
	20
	40
	0

	
	20
	5, 10, 15
	
	


6.18.1.2
Co-existence studies for LTE-A UL CA_19A-42A and DL CA_19A-42C
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 6.18.1.2-1
Table 6.18.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	830
	845
	3400
	3600

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

	2nd harmonics frequency limits (MHz) 
	1660
	1690
	6800
	7200

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

	3rd harmonics frequency limits (MHz)
	2490
	2535
	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)
	2555
	2770
	4230
	4445

	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)
	1940
	1710
	5955
	6370

	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)
	5060
	5290
	7630
	8045

	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)
	1110
	865
	9355
	9970

	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)
	5890
	6135
	11030
	11645

	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)
	5540
	5110
	8460
	8890

	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)
	13570
	12755
	20
	280

	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)
	14430
	15245
	6720
	6980

	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)
	9140
	8510
	4265
	4710

	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)
	11860
	12490
	9290
	9735


The 4th IMD fall into the own Rx frequency of Band 19. But these impacts already decide not to make MSD requirements since RAN4 consider the specific operator spectrum in Band 19 in 2UL/2DL CA in Rel-14

There are no harmonics or IMD products from Band 19 and Band 42 uplinks which would desensitize Band 42 downlink.
6.18.1.3
MSD
When uplink CA configurations CA_19A-42A is paired with downlink CA configuration CA_19A-42C there is no interference components from 2 uplink operation which would interfere the downlink of the Band 42.
6.18.1.4
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
6.19
LTE Advanced Carrier Aggregation: Band 21 and Band 42 and Band 42 with 2 ULs

6.19.1
List of specific combination issues
6.19.1.1
Channel bandwidths per operating band for CA
 Table 6.19.1.1-1: CA configurations under study

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_21A-42C
	CA_21A-42A
	21
	
	
	Yes
	Yes
	Yes
	
	55
	0

	
	
	CA_42C
	See CA_42C BCS0 in Table 6.19.1.1-2
	
	


Table 6.19.1.1-2: E-UTRA CA_42C 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_42C
	5, 10, 15, 20
	20
	40
	0

	
	20
	5, 10, 15
	
	


6.19.1.2
Co-existence studies for LTE-A UL CA_21A-42A and DL CA_21A-42C
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 6.19.1.2-1
Table 6.19.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1447.9
	1462.9
	3400
	3600

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

	2nd harmonics frequency limits (MHz) 
	2895.8
	2925.8
	6800
	7200

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

	3rd harmonics frequency limits (MHz)
	4343.7
	4388.7
	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)
	1937.1
	2152.1
	4847.9
	5062.9

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

	IMD frequency limits (MHz)
	704.2
	474.2
	5337.1
	5752.1

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

	IMD frequency limits (MHz)
	6295.8
	6525.8
	8247.9
	8662.9

	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)
	743.7
	988.7
	8737.1
	9352.1

	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)
	7743.7
	7988.7
	11647.9
	12262.9

	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)
	4304.2
	3874.2
	9695.8
	10125.8

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

	IMD frequency limits (MHz)
	12952.1
	12137.1
	2451.6
	2191.6

	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)
	15047.9
	15862.9
	9191.6
	9451.6

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

	IMD frequency limits (MHz)
	7904.2
	7274.2
	2411.3
	2856.3

	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)
	13095.8
	13725.8
	11143.7
	11588.7


There are no harmonics or IMD products from Band 21 and Band 42 uplinks which would desensitize Band 42 downlink.
6.19.1.3
MSD
When uplink CA configurations CA_21A-42A is paired with downlink CA configuration CA_21A-42C there is no interference components from 2 uplink operation which would interfere the downlink of the Band 42.
6.19.1.4
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
7

4DLs/2ULs Inter-Band Carrier Aggregation: Specific Band Combination Part

7.1
LTE Advanced Carrier Aggregation: Band 1 and Band 3 and Band 7 and Band 8 with 2 ULs
7.1.1
List of specific combination issues
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_1A-3A-7A-8A
	CA_1A-3A,

CA_1A-7A,

CA_1A-8A, CA_3A-7A, CA_3A-8A
	1
	
	 
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	3
	
	 
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	


7.1.1.2
Co-existence studies for LTE-A UL CA_1A-3A and DL CA_1A-3A-7A-8A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.1.1.2-1
Table 7.1.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	1710
	1785

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

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	3420
	3570

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

	3rd harmonics frequency limits (MHz)
	5760
	5940
	5130
	5355

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

	IMD frequency limits (MHz)
	270
	135
	3630
	3765

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

	IMD frequency limits (MHz)
	2055
	2250
	1440
	1650

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

	IMD frequency limits (MHz)
	5550
	5745
	5340
	5550

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

	IMD frequency limits (MHz)
	3975
	4230
	3150
	3435

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

	IMD frequency limits (MHz)
	7470
	7725
	7050
	7335

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

	IMD frequency limits (MHz)
	270
	540
	7260
	7530

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

	IMD frequency limits (MHz)
	5220
	4860
	6210
	5895

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

	IMD frequency limits (MHz)
	8760
	9120
	9390
	9705

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

	IMD frequency limits (MHz)
	1515
	1170
	2520
	2190

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

	IMD frequency limits (MHz)
	8970
	9315
	9180
	9510


There are no harmonic or IMD products from band 1 and band 3 uplinks which would desensitize band 7 and/or 8 downlink.
7.1.1.3
Co-existence studies for LTE-A UL CA_1A-7A and DL CA_1A-3A-7A-8A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.1.1.3-1
Table 7.1.1.3-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	2500
	2570

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

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

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

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

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

	IMD frequency limits (MHz)
	520
	650
	4420
	4550

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

	IMD frequency limits (MHz)
	1270
	1460
	3020
	3220

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

	IMD frequency limits (MHz)
	6340
	6530
	6920
	7120

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

	IMD frequency limits (MHz)
	3190
	3440
	5520
	5790

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

	IMD frequency limits (MHz)
	8260
	8510
	9420
	9690

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

	IMD frequency limits (MHz)
	1300
	1040
	8840
	9100

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

	IMD frequency limits (MHz)
	8360
	8020
	5420
	5110

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

	IMD frequency limits (MHz)
	11920
	12260
	10180
	10490

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

	IMD frequency limits (MHz)
	3870
	3540
	940
	620

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

	IMD frequency limits (MHz)
	11340
	11670
	10760
	11080


There are no harmonic or IMD products from band 1 and band 7 uplinks which would desensitize band 3 downlink.
But, 5th IMD product of band 1 and band 7 transmissions will interfere the own band 8 reception.
7.1.1.4
Co-existence studies for LTE-A UL CA_1A-8A and DL CA_1A-3A-7A-8A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.1.1.4-1
Table 7.1.1.4-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	880
	915

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

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	1760
	1830

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

	3rd harmonics frequency limits (MHz)
	5760
	5940
	2640
	2745

	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)
	1100
	1005
	2800
	2895

	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)
	2925
	3080
	220
	90

	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)
	4720
	4875
	3680
	3810

	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)
	4845
	5060
	660
	825

	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)
	6640
	6855
	4560
	4725

	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)
	2010
	2200
	5600
	5790

	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)
	1740
	1540
	7040
	6765

	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)
	5440
	5640
	8560
	8835

	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)
	1095
	1320
	4180
	3930

	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)
	6480
	6705
	7520
	7770


The 2nd harmonics of band 8 transmissions will interfere the own band 3 reception. And aslo 3rd harmonics of band 8 transmissions will interfere the own band 7 reception.
7.1.1.5
Co-existence studies for LTE-A UL CA_3A-7A and DL CA_1A-3A-7A-8A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.1.1.5-1
Table 7.1.1.5-1: 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


There are no harmonic or IMD products from band 3 and band 7 uplinks which would desensitize band 1 downlink.
The 3rd order IMD product of band 3 and band 7 transmissions will interfere the own band 8 reception.
7.1.1.6
Co-existence studies for LTE-A UL CA_3A-8A and DL CA_1A-3A-7A-8A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.1.1.6-1
Table 7.1.1.6-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	880
	915

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

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	1760
	1830

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

	3rd harmonics frequency limits (MHz)
	5130
	5355
	2640
	2745

	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)
	905
	795
	2590
	2700

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

	IMD frequency limits (MHz)
	2505
	2690
	25
	120

	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)
	4300
	4485
	3470
	3615

	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)
	4215
	4475
	855
	1035

	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)
	6010
	6270
	4350
	4530

	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)
	1590
	1810
	5180
	5400

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

	IMD frequency limits (MHz)
	1950
	1735
	6260
	5925

	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)
	5230
	5445
	7720
	8055

	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)
	675
	930
	3595
	3300

	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)
	6060
	6315
	6890
	7185


There are no harmonic or IMD products from band 3 and band 8 uplinks which would desensitize band 1 downlink.
The 2nd order & 3rd order IMD product of band 3 and band 8 transmissions will interfere the own band 7 reception. And also 3rd harmonics of band 8 transmissions will interfere the own band 7 reception.
7.1.1.7
MSD
When uplink CA configurations CA_1A-3A is paired with downlink CA configuration CA_1A-3A-7A-8A there are no interference components from 2 uplink operation which would interfere the downlink of the band 7 and band 8.
However when uplink CA configurations CA_1A-7A is paired with downlink CA configuration CA_1A-3A-7A-8A there are interference components from 2 uplink operation which would interfere the downlink of the band 8.

When uplink CA configurations CA_1A-8A is paired with downlink CA configuration CA_1A-3A-7A-8A there are interference components from 2 uplink operation which would interfere the downlink of the band 3 and band 7. 

When uplink CA configurations CA_3A-7A is paired with downlink CA configuration CA_1A-3A-7A-8A there are interference components from 2 uplink operation which would interfere the downlink of the band 8.

When uplink CA configurations CA_3A-8A is paired with downlink CA configuration CA_1A-3A-7A-8A there are interference components from 2 uplink operation which would interfere the downlink of the band 7.

7.1.1.8
∆TIB and ∆RIB values
 [Editor Note] It will be updated in future

7.2
LTE Advanced Carrier Aggregation: Band 1 and Band 3 and Band 5 and Band 40 with 2 ULs
7.2.1
List of specific combination issues
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 / 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-5A-40A
	CA_1A-3A or CA_1A-5A or CA_3A-5A
	1
	
	 
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	3
	
	 
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	5
	
	 
	Yes
	Yes
	
	
	
	

	
	
	40
	
	 
	
	Yes
	Yes
	Yes
	
	


7.2.1.2
Co-existence studies for LTE-A UL CA_1A-3A and DL CA_1A-3A-5A-40A
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)
	1710
	1785
	1920
	1980

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

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	3840
	3960

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

	3rd harmonics frequency limits (MHz)
	5130
	5355
	5760
	5940

	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)
	135
	270
	3630
	3765

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

	IMD frequency limits (MHz)
	1440
	1650
	2055
	2250

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

	IMD frequency limits (MHz)
	5340
	5550
	5550
	5745

	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)
	3150
	3435
	3975
	4230

	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)
	7050
	7335
	7470
	7725

	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)
	540
	270
	7260
	7530

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

	IMD frequency limits (MHz)
	6210
	5895
	5220
	4860

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

	IMD frequency limits (MHz)
	9390
	9705
	8760
	9120

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

	IMD frequency limits (MHz)
	2520
	2190
	1515
	1170

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

	IMD frequency limits (MHz)
	9180
	9510
	8970
	9315


There are no harmonic or IMD products from band 1 and band 3 uplinks which would desensitize band 5 downlink. 

The 5th IMD product of band 1 and band 3 transmissions will interfere the own band 40 reception. 
7.2.1.3
Co-existence studies for LTE-A UL CA_1A-5A and DL CA_1A-3A-5A-40A
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
	fy_low
	fy_high

	UL frequency (MHz)
	824
	849
	1920
	1980

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

	2nd harmonics frequency limits (MHz) 
	1648
	1698
	3840
	3960

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

	3rd harmonics frequency limits (MHz)
	2472
	2547
	5760
	5940

	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)
	1071
	1156
	2744
	2829

	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)
	332
	222
	2991
	3136

	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)
	3568
	3678
	4664
	4809

	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)
	492
	627
	4911
	5116

	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)
	4392
	4527
	6584
	6789

	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)
	2312
	2142
	5488
	5658

	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)
	7096
	6831
	1476
	1316

	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)
	8504
	8769
	5216
	5376

	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)
	4292
	4062
	1293
	1488

	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)
	7408
	7638
	6312
	6507


There are no harmonic or IMD products from band 1 and band 5 uplinks which would desensitize band 3 downlink.
But, 4th IMD product of band 1 and band 5 transmissions will interfere the own band 40 reception.

7.2.1.4
Co-existence studies for LTE-A UL CA_3A-5A and DL CA_1A-3A-5A-40A
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 7.2.1.4-1
Table 7.2.1.4-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	824
	849
	1710
	1785

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

	2nd harmonics frequency limits (MHz) 
	1648
	1698
	3420
	3570

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

	3rd harmonics frequency limits (MHz)
	2472
	2547
	5130
	5355

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

	IMD frequency limits (MHz)
	861
	961
	2534
	2634

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

	IMD frequency limits (MHz)
	137
	12
	2571
	2746

	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)
	3358
	3483
	4244
	4419

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

	IMD frequency limits (MHz)
	687
	837
	4281
	4531

	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)
	4182
	4332
	5954
	6204

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

	IMD frequency limits (MHz)
	1922
	1722
	5068
	5268

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

	IMD frequency limits (MHz)
	6316
	5991
	1686
	1511

	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)
	7664
	7989
	5006
	5181

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

	IMD frequency limits (MHz)
	3707
	3432
	873
	1098

	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)
	6778
	7053
	5892
	6117


There are no harmonic or IMD products from band 3 and band 5 uplinks which would desensitize band 1 downlink and/or band 40 downlink.
7.2.1.5
MSD
When uplink CA configurations CA_1A-3A is paired with downlink CA configuration CA_1A-3A-5A-40A there is no interference components from 2 uplink operation which would interfere the downlink of the band 5.

However, when uplink CA configurations CA_1A-3A is paired with downlink CA configuration CA_1A-3A-5A-40A there are interference components from 2 uplink operation which would interfere the downlink of the band 40.

When uplink CA configurations CA_1A-5A is paired with downlink CA configuration CA_1A-3A-5A-40A there is no interference components from 2 uplink operation which would interfere the downlink of the band 3. 

However, when uplink CA configurations CA_1A-5A is paired with downlink CA configuration CA_1A-3A-5A-40A there are interference components from 2 uplink operation which would interfere the downlink of the band 40.

When uplink CA configurations CA_3A-5A is paired with downlink CA configuration CA_1A-3A-5A-40A there is no interference components from 2 uplink operation which would interfere the downlink of the band 1 and band 40.

7.2.1.6
∆TIB and ∆RIB values
[Editor Note] It will be updated in future

7.3
LTE Advanced Carrier Aggregation: Band 1 and Band 3 and Band 8 and Band 40 with 2 ULs
7.3.1
List of specific combination issues
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 / 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-8A-40A
	CA_1A-3A or CA_1A-8A or CA_3A-8A
	1
	
	 
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	3
	
	 
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	
	
	40
	
	 
	Yes
	Yes
	Yes
	Yes
	
	


7.3.1.2
Co-existence studies for LTE-A UL CA_1A-3A and DL CA_1A-3A-8A-40A
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)
	1710
	1785
	1920
	1980

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

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	3840
	3960

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

	3rd harmonics frequency limits (MHz)
	5130
	5355
	5760
	5940

	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)
	135
	270
	3630
	3765

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

	IMD frequency limits (MHz)
	1440
	1650
	2055
	2250

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

	IMD frequency limits (MHz)
	5340
	5550
	5550
	5745

	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)
	3150
	3435
	3975
	4230

	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)
	7050
	7335
	7470
	7725

	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)
	540
	270
	7260
	7530

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

	IMD frequency limits (MHz)
	6210
	5895
	5220
	4860

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

	IMD frequency limits (MHz)
	9390
	9705
	8760
	9120

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

	IMD frequency limits (MHz)
	2520
	2190
	1515
	1170

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

	IMD frequency limits (MHz)
	9180
	9510
	8970
	9315


There are no harmonic or IMD products from band 1 and band 3 uplinks which would desensitize band 8 downlink. 

The 5th IMD product of band 1 and band 3 transmissions will interfere the own band 40 reception. 
7.3.1.3
Co-existence studies for LTE-A UL CA_1A-8A and DL CA_1A-3A-8A-40A
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 7.3.1.3-1
Table 7.3.1.3-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	1920
	1980

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

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	3840
	3960

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

	3rd harmonics frequency limits (MHz)
	2640
	2745
	5760
	5940

	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)
	1005
	1100
	2800
	2895

	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)
	220
	90
	2925
	3080

	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)
	3680
	3810
	4720
	4875

	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)
	660
	825
	4845
	5060

	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)
	4560
	4725
	6640
	6855

	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)
	2200
	2010
	5600
	5790

	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)
	7040
	6765
	1740
	1540

	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)
	8560
	8835
	5440
	5640

	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)
	4180
	3930
	1095
	1320

	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)
	7520
	7770
	6480
	6705


The 2nd harmonics of band 8 transmissions will interfere the own band 3 reception.
There are no harmonic or IMD products from band 1 and band 8 uplinks which would desensitize band 40 downlink.
7.3.1.4
Co-existence studies for LTE-A UL CA_3A-8A and DL CA_1A-3A-8A-40A
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 7.3.1.4-1
Table 7.3.1.4-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	1710
	1785

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

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	3420
	3570

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

	3rd harmonics frequency limits (MHz)
	2640
	2745
	5130
	5355

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

	IMD frequency limits (MHz)
	795
	905
	2590
	2700

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

	IMD frequency limits (MHz)
	25
	120
	2505
	2690

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

	IMD frequency limits (MHz)
	3470
	3615
	4300
	4485

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

	IMD frequency limits (MHz)
	855
	1035
	4215
	4475

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

	IMD frequency limits (MHz)
	4350
	4530
	6010
	6270

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

	IMD frequency limits (MHz)
	1810
	1590
	5180
	5400

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

	IMD frequency limits (MHz)
	6260
	5925
	1950
	1735

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

	IMD frequency limits (MHz)
	7720
	8055
	5230
	5445

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

	IMD frequency limits (MHz)
	3595
	3300
	675
	930

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

	IMD frequency limits (MHz)
	6890
	7185
	6060
	6315


There are no harmonic or IMD products from band 3 and band 8 uplinks which would desensitize band 1 downlink and/or band 40 downlink.
7.3.1.5
MSD
When uplink CA configurations CA_1A-3A is paired with downlink CA configuration CA_1A-3A-8A-40A there is no interference components from 2 uplink operation which would interfere the downlink of the band 8.

However, when uplink CA configurations CA_1A-3A is paired with downlink CA configuration CA_1A-3A-8A-40A there are interference components from 2 uplink operation which would interfere the downlink of the band 40.

When uplink CA configurations CA_1A-8A is paired with downlink CA configuration CA_1A-3A-8A-40A there is no interference components from 2 uplink operation which would interfere the downlink of the band 40. 

However, when uplink CA configurations CA_1A-8A is paired with downlink CA configuration CA_1A-3A-8A-40A there are interference components from 2 uplink operation which would interfere the downlink of the band 3.

When uplink CA configurations CA_3A-8A is paired with downlink CA configuration CA_1A-3A-8A-40A there is no interference components from 2 uplink operation which would interfere the downlink of the band 1 and band 40.

7.3.1.6
∆TIB and ∆RIB values
[Editor Note] It will be updated in future

7.4
LTE Advanced Carrier Aggregation: Band 2 and Band 4 and Band 5 and Band 29 with 2 ULs
7.4.1
List of specific combination issues
7.4.1.1
Channel bandwidths per operating band for CA
Table 7.4.1.1-1: 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_2A-4A-5A-29A
	CA_2A-4A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	29
	
	
	Yes
	Yes
	
	
	
	


7.4.1.2
Co-existence studies for LTE-A UL CA_2A-4A and DL CA_2A-4A-5A-29A
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
	1755
	1850
	1910

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

	2nd harmonics frequency limits (MHz) 
	3420
	3510
	3700
	3820

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

	3rd harmonics frequency limits (MHz)
	5130
	5265
	5550
	5730

	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)
	95
	200
	3560
	3665

	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)
	1510
	1660
	1945
	2110

	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)
	5270
	5420
	5410
	5575

	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)
	3220
	3415
	3795
	4020

	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)
	6980
	7175
	7260
	7485

	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)
	400
	190
	7120
	7330

	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)
	5930
	5645
	5170
	4930

	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)
	9110
	9395
	8690
	8930

	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)
	2310
	2040
	1565
	1310

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

	IMD frequency limits (MHz)
	8970
	9240
	8830
	9085


There are no harmonic or IMD products from band 2 and band 4 uplinks which would desensitize band 5 downlink and band 29 downlink. 

7.4.1.3
MSD
When uplink CA configurations CA_2A-4A is paired with downlink CA configuration CA_2A-4A-5A-29A there are no interference components from 2 uplink operation which would interfere the downlink of these band 5 and band 29.

7.4.1.4
∆TIB and ∆RIB values
[Editor Note] It will be updated in future

7.5
LTE Advanced Carrier Aggregation: Band 3 and Band 7 and Band 7 and Band 28 with 2 ULs
7.5.1
List of specific combination issues
7.5.1.1
Channel bandwidths per operating band for CA
Table 7.5.1.1-1: CA configurations under study
	E-UTRA CA configuration / 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-7C-28A
	CA_3A-7A or CA_7A-28A or CA_7C
	3
	
	
	
	Yes
	Yes
	Yes
	80
	0

	
	
	7
	See CA_7C BCS2 in Table 7.5.1.1-2
	
	

	
	
	28
	
	 
	
	Yes
	Yes
	Yes
	
	


Table 7.5.1.1-2: E-UTRA CA_7C configurations and bandwidth combination sets defined for intra-band CA
	E-UTRA CA configuration / Bandwidth combination set

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

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

	CA_7C
	CA_7C
	15
	15
	40
	0

	
	
	20
	20
	
	

	
	
	10
	20
	40
	1

	
	
	15
	15, 20
	
	

	
	
	20
	10, 15, 20
	
	

	
	
	15
	10, 15
	40
	2

	
	
	20
	15, 20
	
	


7.5.1.2
Co-existence studies for LTE-A UL CA_3A-7A and DL CA_3A-7C-28A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.5.1.2-1
Table 7.5.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2500
	2570

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

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

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

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

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

	IMD frequency limits (MHz)
	715
	860
	4210
	4355

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

	IMD frequency limits (MHz)
	850
	1070
	3215
	3430

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

	IMD frequency limits (MHz)
	5920
	6140
	6710
	6925

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

	IMD frequency limits (MHz)
	2560
	2855
	5715
	6000

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

	IMD frequency limits (MHz)
	7630
	7925
	9210
	9495

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

	IMD frequency limits (MHz)
	1720
	1430
	8420
	8710

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

	IMD frequency limits (MHz)
	8570
	8215
	4640
	4270

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

	IMD frequency limits (MHz)
	11710
	12065
	9340
	9710

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

	IMD frequency limits (MHz)
	4290
	3930
	355
	10

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

	IMD frequency limits (MHz)
	10920
	11280
	10130
	10495


There are no harmonic or IMD products from band 3 and band 7 uplinks which would desensitize band 7 downlink. 

The 2nd IMD product of band 3 and band 7 transmissions will interfere the own band 28 reception. 
7.5.1.3
Co-existence studies for LTE-A UL CA_7A-28A and DL CA_3A-7C-28A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.5.1.3-1
Table 7.5.1.3-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	703
	748
	2500
	2570

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

	2nd harmonics frequency limits (MHz) 
	1406
	1496
	5000
	5140

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

	3rd harmonics frequency limits (MHz)
	2109
	2244
	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)
	1752
	1867
	3203
	3318

	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)
	1164
	1004
	4252
	4437

	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)
	3906
	4066
	5703
	5888

	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)
	461
	256
	6752
	7007

	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)
	4609
	4814
	8203
	8458

	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)
	3734
	3504
	6406
	6636

	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)
	9577
	9252
	492
	242

	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)
	10703
	11028
	5312
	5562

	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)
	6304
	6004
	2756
	3031

	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)
	8906
	9206
	7109
	7384


The 2nd IMD products from band 7 and band 28 transmissions will interfere the own band 3 reception.
There are no harmonic or IMD products from band 7 and band 28 uplinks which would desensitize band 7 downlink.
7.5.1.4
Co-existence studies for LTE-A UL CA_7C and DL CA_3A-7C-28A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics were calculated and presented in Table 7.5.1.4-1
Table 7.5.1.4-1: Harmonic analysis

	UE UL carriers
	fy_low
	fy_high

	UL frequency (MHz)
	2500
	2570

	2nd harmonics frequency limits
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	5000
	5140

	3rd harmonics frequency limits
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	7500
	7710


There are no harmonic of band 7 uplinks which would desensitize band 3 downlink and/or band 28 downlink. Frequency separation of band 28 downlink and 7 uplink is 1697 MHz and the frequency separation of band 3 downlink and 7 uplink is 680 MHz, therefore there are no impact from Band 7 uplink CA to these band 3 and band 28 reception.
7.5.1.5
MSD
When uplink CA configurations CA_3A-7A is paired with downlink CA configuration CA_3A-7C-28A there is no interference components from 2 uplink operation which would interfere the downlink of the band 7.

However, when uplink CA configurations CA_3A-7A is paired with downlink CA configuration CA_3A-7C-28A there are interference components from 2 uplink operation which would interfere the downlink of the band 28.

When uplink CA configurations CA_7A-28A is paired with downlink CA configuration CA_3A-7C-28A there is no interference components from 2 uplink operation which would interfere the downlink of the band 7. 

However, when uplink CA configurations CA_7A-28A is paired with downlink CA configuration CA_3A-7C-28A there are interference components from 2 uplink operation which would interfere the downlink of the band 3.

When uplink CA configurations CA_7C is paired with downlink CA configuration CA_3A-7C-28A there are no interference components from 2 uplink operation which would interfere the downlink of the band 3 and band 28.

7.5.1.6
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
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