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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.
[bookmark: _Toc374930449][bookmark: _Toc436619240][bookmark: _Toc451844170][bookmark: _Toc466346614][bookmark: _Toc466348847][bookmark: _Toc466352954][bookmark: _Toc472222521][bookmark: _Toc378152246][bookmark: _Toc424910890][bookmark: _Toc455144980][bookmark: _Toc455145513][bookmark: _Toc455145708][bookmark: _Toc468803062][bookmark: _Toc476750938][bookmark: _Toc4068469]
1	Scope
[bookmark: _Toc374930450][bookmark: _Toc436619241][bookmark: _Toc451844171][bookmark: _Toc466346615][bookmark: _Toc466352932][bookmark: _Toc496418247][bookmark: _Toc345380207][bookmark: _Toc345380386][bookmark: _Toc345380471][bookmark: _Toc345380556][bookmark: _Toc345380641][bookmark: _Toc345381581][bookmark: _Toc345381745][bookmark: _Toc345381882][bookmark: _Toc345382327][bookmark: _Toc345382412][bookmark: _Toc345382518][bookmark: _Toc345382679][bookmark: _Toc345382764][bookmark: _Toc345383038][bookmark: _Toc345383210][bookmark: _Toc345383881][bookmark: _Toc345384166][bookmark: _Toc345384747][bookmark: _Toc345384951][bookmark: _Toc345386032][bookmark: _Toc345405368][bookmark: _Toc345405529][bookmark: _Toc345405614][bookmark: _Toc345405699][bookmark: _Toc345405784][bookmark: _Toc345406134][bookmark: _Toc345406482][bookmark: _Toc345406567][bookmark: _Toc345406652][bookmark: _Toc345406737][bookmark: _Toc345407059][bookmark: _Toc345409493][bookmark: _Toc345409603][bookmark: _Toc345409688][bookmark: _Toc345410484][bookmark: _Toc345410569][bookmark: _Toc345735801][bookmark: _Toc345736120][bookmark: _Toc345736205][bookmark: _Toc351282503][bookmark: _Toc374930453][bookmark: _Toc436619244][bookmark: _Toc451844174][bookmark: _Toc466346616][bookmark: _Toc466348849][bookmark: _Toc466352956][bookmark: _Toc472222523]The present document is a technical report for LTE inter-band Carrier Aggregation for x bands DL with 2 bands UL with x=3,4,5 under Rel-16 time frame. The purpose is to gather the relevant background information and studies in order to address x bands DL and 2 bands UL Carrier Aggregation requirements.
This TR covers the relevant background information and studies core & performance requirements for the Rel-16 band combinations in Table 1-1, 1-2 and 1-3.
Table 1-1: 3 bands DL/2 bands UL 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_3A-11A-18A
	CA_3A-11A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	45
	0

	
	
	11
	
	
	Yes
	Yes
	
	
	
	

	
	
	18
	
	
	Yes
	Yes
	Yes
	
	
	

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

	
	
	11
	
	
	Yes
	Yes
	
	
	
	

	
	
	26
	
	
	Yes
	Yes
	Yes
	
	
	

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

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

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

	CA_2A-4A-13A
	CA_2A-13A
CA_4A-13A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-2A-4A-5A
	CA_2A-5A
CA_4A-5A
	2
	See CA_2A-2A Bandwidth combination set 0 in Table 5.6A.1-3
	70
	0

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-2A-5A-66A-66A
	CA_2A-5A
	2
	See CA_2A-2A Bandwidth Combination Set 0 in Table 5.6A.1-3
	90
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	See CA_66A-66A Bandwidth Combination Set 0 in Table 5.6A.1-3
	
	

	CA_2A-5B-66A-66A
	CA_2A-5A
CA_5A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	5
	See CA_5B Bandwidth Combination Set 0 in Table 5.6A.1-1
	80
	0

	
	
	66
	See CA_66A-66A Bandwidth Combination Set 0 in Table 5.6A.1-3
	
	

	CA_2A-5A-46D
	CA_2A-5A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	46
	See CA_46D Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	CA_5A-46D-66A
	CA_5A_46A
CA_5A_66A
	5
	
	
	Yes
	Yes
	
	
	90
	0

	
	
	46
	See CA_46D Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-13A-66A-66B
	CA_2A-13A
CA_13A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	66
	See CA_66B Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	CA_2A-13A-48A-48C
	CA_2A-13A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

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

	CA_13A-46D-66A
	CA_13A-66A
	13
	
	
	Yes
	Yes
	
	
	90
	0

	
	
	46
	See CA_48D Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-13A-46D
	CA_2A-13A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	46
	See CA_48D Bandwidth combination set 0 in Table 5.6A.1-1  
	
	

	CA_1A-3A-38A
	CA_1A-3A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-12A-66A
	CA_2A-12A
CA_2A-66A
CA_12A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

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

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	42
	See CA_42D Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	CA_2A-5A-66A
	CA_5A-66A,
CA_2A-5A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-13A-66A
	CA_2A-13A,
CA_13A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-48A-66A
	CA_48A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-2A-5A-66A
	CA_2A-5A,
CA_5A-66A
	2
	See CA_2A-2A Bandwidth Combination Set 0 in Table 5.6A.1-3 of [1]
	70
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-5A-66A-66A
	CA_2A-5A,
CA_5A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	See CA_66A-66A Bandwidth combination set 0 in Table 5.6A.1-3 of [1]
	
	

	CA_2A-5A-66B
	CA_2A-5A,
CA_5A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	See CA_66B Bandwidth combination set 0 in Table 5.6A.1-1 of [1]
	
	

	CA_2A-5A-66C
	CA_2A-5A,
CA_5A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0


	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	See CA_66C Bandwidth combination set 0 in Table 5.6A.1-1 of [1]
	
	

	CA_2A-5B-66A
	CA_2A-5A,
CA_5A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-2A-13A-66A
	CA_2A-13A,
CA_13A-66A
	2
	See CA_2A-2A Bandwidth Combination Set 0 in Table 5.6A.1-3 of [1]
	70
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-13A-66A-66A
	CA_2A-13A,
CA_13A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	See CA_66A-66A Bandwidth combination set 0 in Table 5.6A.1-3 of [1]
	
	

	CA_2A-13A-66B
	CA_2A-13A,
CA_13A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	See CA_66B Bandwidth combination set 0 in Table 5.6A.1-1 of [1]
	
	

	CA_2A-13A-66C
	CA_2A-13A,
CA_13A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	See CA_66C Bandwidth combination set 0 in Table 5.6A.1-1 of [1]
	
	

	CA_2A-2A-5A-66A-66A
	CA_2A-5A,
CA_5A-66A
	2
	See CA_2A-2A Bandwidth Combination Set 0 in Table 5.6A.1-3 of [1]
	90
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	See CA_66A-66A Bandwidth combination set 0 in Table 5.6A.1-3 of [1]
	
	

	CA_2A-2A-5A-66B
	CA_2A-5A,
CA_5A-66A
	2
	See CA_2A-2A Bandwidth Combination Set 0 in Table 5.6A.1-3 of [1]
	90
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	See CA_66B Bandwidth combination set 0 in Table 5.6A.1-1 of [1]
	
	

	CA_2A-2A-5A-66C
	CA_2A-5A,
CA_5A-66A
	2
	See CA_2A-2A Bandwidth Combination Set 0 in Table 5.6A.1-3 of [1]
	110
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	See CA_66C Bandwidth combination set 0 in Table 5.6A.1-1 of [1]
	
	

	CA_2A-5B-66B
	CA_2A-5A,
CA_5A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	5
	See CA_5B Bandwidth Combination Set 0 in Table 5.6A.1-1 of [1]
	
	

	
	
	66
	See CA_66B Bandwidth combination set 0 in Table 5.6A.1-1 of [1]
	
	

	CA_2A-5B-66C
	CA_2A-5A,
CA_5A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	5
	See CA_5B Bandwidth Combination Set 0 in Table 5.6A.1-1 of [1]
	
	

	
	
	66
	See CA_66C Bandwidth combination set 0 in Table 5.6A.1-1 of [1]
	
	

	CA_2A-46D-48A
	CA_2A-48A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	46
	See the CA_46D Bandwidth combination set 0 in Table 5.6A.1-1 of [1]
	
	

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-46E-48A
	CA_2A-48A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	120
	0

	
	
	46
	See the CA_46E Bandwidth combination set 0 in Table 5.6A.1-1 of [1]
	
	

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_3A-8A-38A
	CA_3A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	3
	
	
	Yes
	Yes
	
	
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-1A-3C-5A
	CA_1A-3A,
CA_1A-5A
CA_3A-5A
	1
	See CA_1A-1A Bandwidth Combination Set 0 in Table 5.6A.1-3
	90
	0

	
	
	3
	See CA_3C Bandwidth combination set 0 in table 5.6A.1-1
	
	

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-1A-3C-28A
	CA_1A-3A,
CA_1A-28A
CA_3A-28A
	1
	See CA_1A-1A Bandwidth Combination Set 0 in Table 5.6A.1-3
	100
	0

	
	
	3
	See CA_3C Bandwidth combination set 0 in table 5.6A.1-1
	
	

	
	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-3A-3A-7A
	CA_1A-3A,
CA_1A-7A,
CA_3A-7A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	3
	See the CA_3A-3A Bandwidth combination set 0 in the Table 5.6A.1-3
	
	

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-3A-3A-7A-7A
	CA_1A-3A,
CA_1A-7A,
CA_3A-7A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	3
	See the CA_3A-3A Bandwidth combination set 0 in Table below
	
	

	
	
	7
	See the CA_7A-7A Bandwidth combination set 1 in Table below
	
	





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

	E-UTRA CA Configuration
	Uplink CA configurations (NOTE 4)
	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-13A-48C-66A
	CA_2A-13A
CA_13A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

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

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-13A-48A-48A-66A
	CA_2A-13A
CA_13A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	48
	See CA_48A-48A Bandwidth combination set 0 in Table 5.6A.1-3 
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-3A-8A-38A
	CA_1A-3A
CA_1A-8A
CA_3A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-46E-48A-66A
	CA_2A-48A
CA_66A-48A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	140
	0

	
	
	46
	See CA_46E Bandwidth combination set 0 in 
Table 5.6A.1-1 of 36.101
	
	

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-3A-41C-42C
	CA_1A-3A, 
CA_1A-42A, 
CA_1A-42C, 
CA_3A-42A, 
CA_3A-42C
	1
	
	
	Yes
	Yes
	Yes
	Yes
	120
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

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

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

	CA_1A-3A-41C-42A
	CA_1A-3A,
CA_1A-42A,
CA_3A-42A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

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

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-3A-41A-42C
	CA_1A-3A,
CA_1A-42A,
CA_1A-42C,
CA_3A-42A,
CA_3A-42C
	1
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	41
	
	
	Yes
	Yes
	Yes
	Yes
	
	

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

	CA_1A-3A-41A-42A
	CA_1A-3A,
CA_1A-42A,
CA_3A-42A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	41
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	
	





Table 1-3: 5 bands DL/2 bands UL 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

	
	
	
	
	
	
	
	
	
	
	



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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The present document is a technical report for LTE inter-band Carrier aggregation for x bands DL/2 bands UL with x=3,4,5 under Rel-16 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
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[bookmark: _Toc533081866][bookmark: _Toc4068478]5.1.1 	UE general architecture
RAN4 should reuse the UE architecture from xDLs/2UL CA: General part in rel-15 to derive Maximum Sensitivity Degradation (MSD) for x bands DL (x=3,4,5) with 2 bands UL inter-band CA in rel-16. This UE general architecture includes TDD-FDD CA related to each CA band combination in rel-16 and applies to LTE only. We do not consider the non-standalone (NSA) NR UE DC/CA operation with NR bands and LTE bands.


Figure 5.1.1-1 UE example RF architecture using cascaded-Diplexer in rel-15
[bookmark: _Toc533081867][bookmark: _Toc4068479]5.1.2 	General treatment of ∆TIB and ∆RIB values
RAN4 should consider to reuse agreed additional insertion loss in xDL/1UL CA UE when new RF components are not introduced for x bands DL (x=3,4,5) with 2 bands UL inter-band CA. If the new RF components are introduced, then more detail decription will be captured in some specific inter-band CA band combinations.

[bookmark: _Toc533081868][bookmark: _Toc4068480]5.1.3	Fallback CA mode and mandatory support of all paired 2 UL CA configurations
RAN4 has defined Fallback CA mode by agreed Way-forward (R4-168853) in rel-14.
[bookmark: _Toc533081869][bookmark: _Toc4068481]5.1.4	General TX/RX requirements
[bookmark: _Toc533081870][bookmark: _Toc4068482]5.1.4.1 Transmitter requirements
Transmitter requirements were already analyzed in TR36.860 for dual uplink inter-band CA. UEs of x bands DL (x=3,4,5) with 2 bands UL inter-band CA follow the common UE RF TX requirements in Table 5.1.4.1-1.
Table 5.1.4.1-1: Common UE RF TX requirements for dual uplink inter-band CA configuration
	Section / Clause in TS36.101
	Description

	5.6A.1
	Channel bandwidths per operating band for CA

	6.2.2A
	UE maximum output power for CA

	6.2.5A
	Configured transmitted Power for CA 

	6.3.2A
	UE Minimum output power for CA

	6.3.3A
	UE Transmit OFF power for CA

	6.3.4A
	ON/OFF time mask for CA

	6.3.5A
	Power control for CA

	6.5.1A
	Frequency error for CA

	6.5.2A
	Transmit modulation quality for CA

	6.6.1A
	Occupied bandwidth for CA

	6.6.2.1A
	Spectrum emission mask for CA

	6.6.2.3
	Adjacent Channel Leakage Ratio

	6.6.3.1A
	Spurious Emission for CA 

	6.6.3.2A
	Spurious emission band UE co-existence for CA

	6.7.1A
	Transmit intermodulation for CA



[bookmark: _Toc533081871][bookmark: _Toc4068483]5.1.4.2 Recevier requirements
Receiver requirements were already analyzed in TR36.860 for dual uplink inter-band CA and additional UE RF receiver requirements of x bands DL (x=3,4,5) with 2 bands UL inter-band CA are listed in Table 5.1.4.2-1. The x bands DL with 2 bands UL combinations without self-interference issues can follow the common xDL/1UL CA UE RF requriements. Since RAN4 decided to cover 2DL/2UL test coverage of out-of-band blocking and spurious response by applying 1UL test (i.e. single carrier LTE and 1UL/2DL CA), the x bands DL with 2 bands UL inter-band CA combinations do not need to be tested for out-of-band blocking and spurious response again. Therefore, only REFSENS test for x bands DL with 2 bands UL inter-band CA is needed when all x bands downlink and 2 bands uplink are performed at the same time. Moreover, RAN4 should derive a new maximum sensitivity degradation (MSD) value when the x bands DL with 2 bands UL inter-band CA combinations have self-interference issues.
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 x bands DL/
2 bandsUL CA

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

	7.7.1A
	Spurious response for CA
	No need



5.1.5	Summary of interference studies
Table 5.1.5-1 summarizes the CA band combinations with self-interference problems for LTE 3 bands DL and 2 bands UL CA.
Table 5.1.5-1: Summary of self-interference analysis for 3 bands DL/2 bands UL 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
(Maximum Sensitivity Degradation)

	CA_3A-11A-18A
	CA_3A-11A
	-
	5th IMD
	-
	4.9 dB

	CA_3A-11A-26A
	CA_3A-11A
	-
	5th IMD
	-
	4.9 dB

	CA_1A-3A-42C
	CA_1A-42C
	-
	-
	-
	N/A

	CA_1A-3A-42C
	CA_3A-42C
	-
	-
	-
	N/A

	CA_2A-4A-13A
	CA_2A-13A
	-
	4th IMD
	-
	7.6 dB

	
	CA_4A-13A
	-
	4th IMD
	-
	6.2 dB

	CA_2A-2A-4A-5A
	CA_2A-5A
	-
	4th IMD
	-
	7.6 dB

	
	CA_4A-5A
	-
	2nd, 5th IMDs
	-
	- 2nd and 5th IMD problems were already covered in Table 7.3.1A-0f:2DL/2UL_4A-5A of TS36.101.

	CA_2A-2A-5A-66A-66A
	CA_2A-5A
	-
	4th IMD
	-
	7.2 dB

	CA_2A-5B-66A-66A
	CA_2A-5A
	-
	4th IMD
	-
	7.2 dB

	
	CA_5A-66A
	-
	2nd, 5th IMDs
	-
	2nd and 5th IMD problems were already covered in Table 7.3.1A-0f:2DL/2UL_5A-66A of TS36.101

	CA_2A-5A-46D
	CA_2A-5A
	3rd Harmonic
	4th, 5th IMDs
	-
	 - No need to study for 3rd harmonic impact from B2 to B46 since B46 is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS36.101.
- 2.4 dB for IMD4
- 2.7 dB for IMD5

	CA_5A-46D-66A
	CA_5A_46A
	-
	5th IMD
	-
	0.3 dB

	
	CA_5A_66A
	3rd Harmonic
	4th, 5th IMDs
	-
	- No need to study for 3rd harmonic impact from B66 to B46 since B46 is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS36.101.
- 2.5 dB for IMD4
- 0 dB for IMD5

	CA_2A-13A-66A-66B
	CA_2A-13A
	-
	4th IMD
	-
	7.2 dB

	
	CA_13A-66A
	-
	4th IMD
	-
	FFS

	CA_2A-13A-48A-48C
	CA_2A-13A
	2nd Harmonic at high frequency band edge
	-
	-
	2nd harmonic impact from B2 to B48 was covered in 
Table 7.3.1A-0a of TS 36.101.

	CA_13A-46D-66A
	CA_13A-66A
	3rd Harmonic
	4th, 5th IMDs
	-
	- No need to study for 3rd harmonic impact from B66 to B46 since B46 is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS36.101.
- 7.2 dB for IMD4
- 0 dB for IMD5

	CA_2A-13A-46D
	CA_2A-13A
	3rd Harmonic
	4th IMD
	-
	- No need to study for 3rd harmonic impact from B2 to B46 since B46 is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS36.101.
- 2.5 dB

	CA_1A-3A-38A
	CA_1A-3A
	-
	3rd IMD into B1
	-
	- 3rd IMD problem was already covered in Table 7.3.1A-0f:
2DL/2UL_1A-3A of TS36.101.

	CA_2A-12A-66A
	CA_2A-12A
	3rd Harmonic impact from B12 to B66
	-
	-
	- 3rd harmonic impact from B12 to B66 was covered in Table 7.3.1A-0a of TS36.101.

	
	CA_2A-66A
	-
	3rd IMD into B2
5th IMD into B66
	-
	- 3rd and 5th IMD problems were already covered in Table 7.3.1A-0f:2DL/2UL_2A-66A of TS36.101.

	
	CA_12A-66A
	3rd Harmonic impact from B12 to B66
	4th IMD into B66
4th IMD into B2
	-
	- 3rd harmonic impact from B12 to B66 was covered in Table 7.3.1A-0a of TS36.101.
- For 4th IMD into B66, no impact when considering fixed Tx-Rx band separation of 400 MHz in Band 66.
- Need to study for the side-lobe impact of 4th IMD product

	CA_1A-3A-42D
	CA_1A-3A
	2nd Harmonic impact from B3 to B42
	3rd IMD into B1
4th IMD into B42
	-
	- 2nd harmonic impact from B3 to B42 was covered in Table 7.3.1A-0a of TS36.101.
- 3rd IMD problem was already covered in Table 7.3.1A-0f:2DL/2UL_1A-3A of TS36.101.
- 4th IMD problem was already covered in Table 7.3.1A-0g:3DL/2UL_CA_1A-3A-42A/CA_1A-3A of TS36.101.



Table 5.1.5-2 summarizes the CA_ band combinations with self-interference problems for CA_4 bands DL/2 bands UL CA.

Table 5.1.5-2: Summary of self-interference analysis for 4 bands DL/2 bands UL 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
(Maximum Sensitivity Degradation)

	CA_2A-13A-48C-66A
	CA_2A-13A
	2nd Harmonic at high frequency band edge
	4th IMD into B66
	-
	- 2nd harmonic impact from B2 to B48 was covered in 
Table 7.3.1A-0a of TS 36.101.
- 4th IMD problem will be covered in 3DL_2A-13A-66A_2UL_2A-13A

	
	CA_13A-66A
	2nd Harmonic
	4th IMD into B2
5th IMD into B48
	-
	- 2nd harmonic impact from B66 to B48 was covered in 
Table 7.3.1A-0a of TS 36.101.
- 4th IMD problem will be covered in 3DL_2A-13A-66A_2UL_13A-66A
- 5th IMD problem will be covered in 3DL_13A-48A-66A_2UL_13A-66A

	CA_2A-13A-48A-48A-66A
	CA_2A-13A
	2nd Harmonic at high frequency band edge
	4th IMD into B66
	-
	- 2nd harmonic impact from B2 to B48 was covered in 
Table 7.3.1A-0a of TS 36.101.
- 4th IMD problem will be covered in 3DL_2A-13A-66A_2UL_13A-66A

	
	CA_13A-66A
	2nd Harmonic
	4th IMD into B2 
5th IMD into B48
	-
	- 2nd harmonic impact from B66 to B48 was covered in 
Table 7.3.1A-0a of TS 36.101.
- 4th IMD problem will be covered in 3DL_2A-13A-66A_2UL_13A-66A
- 5th IMD problem will be covered in 3DL_13A-48A-66A_2UL_13A-66A

	CA_1A-3A-8A-38A
	CA_1A-3A
	- 
	3rd IMD into B1
	-
	- 3rd IMD problem was already covered in Table 7.3.1A-0f:2DL/2UL_1A-3A of TS36.101.

	
	CA_1A-8A
	2nd Harmonic impact from B8 to B3
	4th IMD into B1
	-
	- 2nd harmonic impact from B8 to B3 was covered in Table 7.3.1A-0a of TS36.101.
- 4th IMD problem was already covered in Table 7.3.1A-0f:2DL/2UL_1A-8A of TS36.101.

	
	CA_3A-8A
	2nd Harmonic impact from B8 to B3
	2nd,3rd IMDs into B38
4th IMD into B8
5th IMD into B8
4th IMD into B3
	-
	- 2nd harmonic impact from B8 to B3 was covered in Table 7.3.1A-0a of TS36.101.
- MSD for 2nd and 3rd IMDs into B38 will be covered in 3DL_3A-8A-38A_2UL_3A-8A.
- 4th IMD into B8 problem was already covered in Table 7.3.1A-0f:2DL/2UL_3A-8A of TS36.101.
- In many cases, while the 2 UL channel pairing is indeed withing B3 and B5, IMD does not fall on the DL(TR36.860-12).
- 4th IMD into B3 problem was already covered in Table 7.3.1A-0f:2DL/2UL_3A-8A of TS36.101.

	CA_2A-46E-48A-66A
	CA_2A-48A
	3rd Harmonic impact from B2 to B46
	2nd, 3rd IMDs into B46
4th IMD into B2 and B66
4th IMD into B48
	-
	- No need to study for 3rd harmonic impact from B2 to B46 since B46 is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS36.101.
- No need to study for 2nd and 3rd IMDS into B46 since Reference sensitivity for CA with band 46 is specified in Table 7.3.1A-0eA of TS36.101.
- MSD for 4th IMD into B2 and B66 will be analyzed in 3 bands DL_2A-48A-66A_2 bands UL_2A-48A.
- MSD for 4th IMD into B48 will be analyzed in 2 bands DL/2 bands UL_2A-48A.

	
	CA_66A-48A
	2nd, 3rd Harmonic impact from B66 to B48 and B46, respectively
	2nd,3rd IMDs into B46
4th, 5th  IMDs into B48
5th IMD into B2 and B66
	
	- 2nd harmonic impact from B66 to B48 was covered in Table 7.3.1A-0a of TS36.101.-
 - No need to study for 3rd harmonic impact from B66 to B46 since B46 is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS36.101.
- No need to study for 2nd and 3rd IMDS into B46 since Reference sensitivity for CA with band 46 is specified in Table 7.3.1A-0eA of TS36.101.
- MSD for 4th and 5th IMDs into B48 will be analyzed in 2 bands UL/2 bands DL_48A-66A.
- MSD for 5th IMD into B2 and B66 will be analyzed in 3 bands DL_2A-48A-66A_2 bands UL_48A-66A.

	CA_1A-3A-41C-42C
	CA_1A-3A
	2nd Harmonic impact from B3 to B42
	3rd IMD into B1
4th IMD into B42
5th IMD into B41
	-
	- 2nd harmonic impact from B3 to B42 was covered in Table 7.3.1A-0a of TS36.101.
- 3rd IMD into B1 problem was already covered in Table 7.3.1A-0f:2DL/2UL_1A-3A of TS36.101.
- 4th IMD into B42 problem was already covered in Table 7.3.1A-0g: 3 bands DL_1A-3A-42A/2 bands UL_1A-3A of TS36.101.
- 5th IMD into B41 problem was already covered in Table 7.3.1A-0g: 3bands DL_1A-3A-41/2 bands UL_1A-3A.

	
	CA_1A-42A
	-
	4th IMD into B1 and B41
	-
	- For 4th IMD into B1, no impact when considering fixed Tx-Rx band separation of 190 MHz in Band 1.
- For 4th IMD into B41, no need to study since B41 and B42 are always synchronized.

	
	CA_1A-42C
	-
	4th IMD into B1 and B41
	-
	- For 4th IMD into B1, no impact when considering fixed Tx-Rx band separation of 190 MHz in Band 1.
- For 4th IMD into B41, no need to study since B41 and B42 are always synchronized.

	
	CA_3A-42A
	2nd Harmonic impact from B3 to B42
	2nd ,4th IMDs into B3
5th IMD into B3
	-
	- 2nd harmonic impact from B3 to B42 was covered in Table 7.3.1A-0a of TS36.101.
- MSDs for 2nd and 4th IMDS into B3 were already covered in Table 7.3.1A-0f.
-MSD for 5th IMD into B3 was already covered in TR36.714-02-02.

	
	CA_3A-42C
	2nd Harmonic impact from B3 to B42
	2nd ,4th IMDs into B3
5th IMD into B3
	-
	- 2nd harmonic impact from B3 to B42 was covered in Table 7.3.1A-0a of TS36.101.
- MSDs for 2nd and 4th IMDS into B3 were already covered in Table 7.3.1A-0f.
-MSD for 5th IMD into B3 was already covered in TR36.714-02-02.

	CA_1A-3A-41C-42A
	CA_1A-3A
	2nd Harmonic impact from B3 to B42
	3rd IMD into B1
4th IMD into B42
5th IMD into B41
	-
	- 2nd harmonic impact from B3 to B42 was covered in Table 7.3.1A-0a of TS36.101.
- 3rd IMD into B1 problem was already covered in Table 7.3.1A-0f:2DL/2UL_1A-3A of TS36.101.
- 4th IMD into B42 problem was already covered in Table 7.3.1A-0g: 3 bands DL_1A-3A-42A/2 bands UL_1A-3A of TS36.101.
- 5th IMD into B41 problem was already covered in Table 7.3.1A-0g: 3bands DL_1A-3A-41/2 bands UL_1A-3A.

	
	CA_1A-42A
	-
	4th IMD into B1 and B41
	-
	- For 4th IMD into B1, no impact when considering fixed Tx-Rx band separation of 190 MHz in Band 1.
- For 4th IMD into B41, no need to study since B41 and B42 are always synchronized.

	
	CA_3A-42A
	2nd Harmonic impact from B3 to B42
	2nd ,4th IMDs into B3
5th IMD into B3
	-
	- 2nd harmonic impact from B3 to B42 was covered in Table 7.3.1A-0a of TS36.101.
- MSDs for 2nd and 4th IMDS into B3 were already covered in Table 7.3.1A-0f.
-MSD for 5th IMD into B3 was already covered in TR36.714-02-02.

	CA_1A-3A-41A-42C
	CA_1A-3A
	2nd Harmonic impact from B3 to B42
	3rd IMD into B1
4th IMD into B42
5th IMD into B41
	-
	- 2nd harmonic impact from B3 to B42 was covered in Table 7.3.1A-0a of TS36.101.
- 3rd IMD into B1 problem was already covered in Table 7.3.1A-0f:2DL/2UL_1A-3A of TS36.101.
- 4th IMD into B42 problem was already covered in Table 7.3.1A-0g: 3 bands DL_1A-3A-42A/2 bands UL_1A-3A of TS36.101.
- 5th IMD into B41 problem was already covered in Table 7.3.1A-0g: 3bands DL_1A-3A-41/2 bands UL_1A-3A.

	
	CA_1A-42A
	-
	4th IMD into B1 and B41
	-
	- For 4th IMD into B1, no impact when considering fixed Tx-Rx band separation of 190 MHz in Band 1.
- For 4th IMD into B41, no need to study since B41 and B42 are always synchronized.

	
	CA_1A-42C
	-
	4th IMD into B1 and B41
	-
	- For 4th IMD into B1, no impact when considering fixed Tx-Rx band separation of 190 MHz in Band 1.
- For 4th IMD into B41, no need to study since B41 and B42 are always synchronized.

	
	CA_3A-42A
	2nd Harmonic impact from B3 to B42
	2nd, 4th IMDs into B3
5th IMD into B3
	-
	- 2nd harmonic impact from B3 to B42 was covered in Table 7.3.1A-0a of TS36.101.
- MSDs for 2nd and 4th IMDS into B3 were already covered in Table 7.3.1A-0f.
-MSD for 5th IMD into B3 was already covered in TR36.714-02-02.

	
	CA_3A-42C
	2nd Harmonic impact from B3 to B42
	2nd, 4th IMDs into B3
5th IMD into B3
	-
	- 2nd harmonic impact from B3 to B42 was covered in Table 7.3.1A-0a of TS36.101.
- MSDs for 2nd and 4th IMDS into B3 were already covered in Table 7.3.1A-0f.
-MSD for 5th IMD into B3 was already covered in TR36.714-02-02.

	CA_1A-3A-41A-42A
	CA_1A-3A
	2nd Harmonic impact from B3 to B42
	3rd IMD into B1
4th IMD into B42
5th IMD into B41
	-
	- 2nd harmonic impact from B3 to B42 was covered in Table 7.3.1A-0a of TS36.101.
- 3rd IMD into B1 problem was already covered in Table 7.3.1A-0f:2DL/2UL_1A-3A of TS36.101.
- 4th IMD into B42 problem was already covered in Table 7.3.1A-0g: 3 bands DL_1A-3A-42A/2 bands UL_1A-3A of TS36.101.
- 5th IMD into B41 problem was already covered in Table 7.3.1A-0g: 3bands DL_1A-3A-41/2 bands UL_1A-3A.

	
	CA_1A-42A
	-
	4th IMD into B1 and B41
	-
	- For 4th IMD into B1, no impact when considering fixed Tx-Rx band separation of 190 MHz in Band 1.
- For 4th IMD into B41, no need to study since B41 and B42 are always synchronized.

	
	CA_3A-42A
	2nd Harmonic impact from B3 to B42
	2nd ,4th IMDs into B3
5th IMD into B3
	-
	- 2nd harmonic impact from B3 to B42 was covered in Table 7.3.1A-0a of TS36.101.
- MSDs for 2nd and 4th IMDS into B3 were already covered in Table 7.3.1A-0f.
-MSD for 5th IMD into B3 was already covered in TR36.714-02-02.



Table 5.1.5-3 summarizes the CA_ band combinations with self-interference problems for CA_5 bands DL/2 bands UL CA.
Table 5.1.5-3: Summary of self-interference analysis for 5 bands DL/2 bands UL CA
<Table will be added if there are proposed in related basket WID>
Based on the MSD test configuration as summarized in Table 5.1.5.1, 5.1.5.2, and 5.1.5.3, it is proposed to define the following REFSENS exceptions and test configurations in the core specifications for 3 bands DL/2 bands UL inter-band CA with IMD problems.

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

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

	CA_3A-11A-18A
	CA_3A-11A
	3
	1730
	5
	25
	1825
	5
	N/A
	FDD
	IMD5

	
	
	11
	1442.9
	5
	25
	1490.9
	5
	
	
	

	
	
	18
	823.7
	5
	25
	868.7
	5
	4.9 
	
	

	CA_3A-11A-26A
	CA_3A-11A
	3
	1730
	5
	25
	1825
	5
	N/A
	FDD
	IMD5

	
	
	11
	1442.9
	5
	25
	1490.9
	5
	
	
	

	
	
	26
	823.7
	5
	25
	868.7
	5
	4.9 
	
	

	CA_2A-4A-13A
	CA_2A-13A
	2
	1855
	5
	25
	1935
	5
	N/A
	FDD
	IMD4

	
	
	13
	782
	5
	25
	751
	5
	
	
	

	
	
	4
	1746
	5
	25
	2146
	5
	7.6 
	
	

	
	CA_4A-13A
	4
	1750
	5
	25
	2150
	5
	N/A
	FDD
	IMD4

	
	
	13
	780
	5
	25
	749
	5
	
	
	

	
	
	2
	1860
	5
	25
	1940
	5
	6.2 
	
	

	CA_2A-2A-4A-5A
	CA_2A-5A
	2
	1900
	5
	25
	1980
	5
	N/A
	FDD
	IMD4

	
	
	5
	834
	5
	25
	879
	5
	
	
	

	
	
	4
	1732
	5
	25
	2132
	5
	7.6 
	
	

	CA_2A-2A-5A-66A-66A
	CA_2A-5A
	2
	1900
	5
	25
	1980
	5
	N/A
	FDD
	IMD4

	
	
	5
	834
	5
	25
	879
	5
	
	
	

	
	
	66
	1712
	5
	25
	2132
	5
	7.2 
	
	

	CA_2A-5B-66A-66A
	CA_2A-5A
	2
	1900
	5
	25
	1980
	5
	N/A
	FDD
	IMD4

	
	
	5
	834
	5
	25
	879
	5
	
	
	

	
	
	66
	1712
	5
	25
	2132
	5
	7.2
	
	

	CA_2A-5A-46D
	CA_2A-5A
	2
	1900
	5
	25
	1980
	5
	N/A
	FDD-TDD
	IMD4

	
	
	5
	844
	5
	25
	889
	5
	
	
	

	
	
	46
	5488
	20
	100
	5488
	20
	2.5 
	
	

	
	CA_2A-5A
	2
	1900
	5
	25
	1980
	5
	N/A
	FDD-TDD
	IMD5

	
	
	5
	844
	5
	25
	889
	5
	
	
	

	
	
	46
	5276
	20
	100
	5276
	20
	2.7 
	
	

	CA_5A-46D-66A
	CA_5A_46D
	5
	834
	5
	25
	879
	5
	N/A
	FDD-TDD
	IMD5

	
	
	46
	5491
	20
	100
	5491
	20
	
	
	

	
	
	66
	1755
	5
	25
	2155
	5
	0.3
	
	

	
	CA_5A_66A
	5
	834
	5
	25
	879
	5
	N/A
	FDD-TDD
	IMD4

	
	
	66
	1770
	5
	25
	2190
	5
	
	
	

	
	
	46
	5208
	20
	100
	5208
	20
	2.5
	
	

	
	CA_5A_66A
	5
	846.5
	5
	25
	891.5
	5
	N/A
	FDD-TDD
	IMD5

	
	
	66
	1774
	5
	25
	2194
	5
	
	
	

	
	
	46
	5160
	20
	100
	5160
	20
	0
	
	

	CA_2A-13A-66A-66B
	CA_2A-13A
	2
	1860
	5
	25
	1940
	5
	N/A
	FDD
	IMD4

	
	
	13
	782
	5
	25
	751
	5
	
	
	

	
	
	66
	1736
	5
	25
	2156
	5
	7.2
	
	

	
	CA_13A-66A
	2
	1880
	5
	25
	1960
	5
	TBD
	FDD
	IMD4

	
	
	13
	782
	5
	25
	751
	5
	N/A
	
	

	
	
	66
	1762
	5
	25
	2162
	5
	
	
	

	CA_13A-46D-66A
	CA_13A-66A
	13
	782
	5
	25
	751
	5
	N/A
	FDD-TDD
	IMD4

	
	
	66
	1713.5
	5
	25
	2113.5
	5
	
	
	

	
	
	46
	5922.5
	20
	100
	5922.5
	20
	7.2
	
	

	
	CA_13A-66A
	13
	782
	5
	25
	751
	5
	N/A
	FDD-TDD
	IMD5

	
	
	66
	1727
	5
	25
	2127
	5
	
	
	

	
	
	46
	5800
	20
	100
	5800
	20
	0
	
	

	CA_2A-13A-46D
	CA_2A-13A
	2
	1905
	5
	25
	1985
	5
	N/A
	FDD-TDD
	IMD4

	
	
	13
	782
	5
	25
	751
	5
	
	
	

	
	
	46
	5374
	20
	100
	5374
	20
	2.5
	
	

	CA_2A-12A-66A
	
CA_12A-66A

	2
	1907.5
	5
	25
	1987.5
	5
	TBD
	FDD
	IMD4

	
	
	12
	713.5
	5
	25
	743.5
	5
	N/A
	
	

	
	
	66
	1712.5
	5
	25
	2112.5
	5
	
	
	


[bookmark: _GoBack]
[bookmark: _Toc424910908][bookmark: _Toc455144995][bookmark: _Toc455145528][bookmark: _Toc455145723][bookmark: _Toc468803077][bookmark: _Toc476750953][bookmark: _Toc488235550][bookmark: _Toc521074595][bookmark: _Toc533081872][bookmark: _Toc4068484]5.2	RRM specific	
[Editor Note] It will be updated in future

[bookmark: _Toc389726260][bookmark: _Toc389726498][bookmark: _Toc389726706][bookmark: _Toc408410550][bookmark: _Toc424910910][bookmark: _Toc455144996][bookmark: _Toc455145529][bookmark: _Toc455145724][bookmark: _Toc468803078][bookmark: _Toc476750954][bookmark: _Toc488235551][bookmark: _Toc521074596][bookmark: _Toc533081873][bookmark: _Toc4068485][bookmark: _Toc378152278]6	LTE 3 bands DL/2 bands UL Inter-Band Carrier Aggregation: Specific Band Combination Part
[bookmark: _Toc488235552][bookmark: _Toc521074597][bookmark: _Toc533081874][bookmark: _Toc4068486]6.1	LTE-A inter-band CA: Band 3 and Band 11 and Band 18 with 2 bands UL
[bookmark: _Toc496637839][bookmark: _Toc533081875][bookmark: _Toc4068487]6.1.1	List of specific combination issues
[bookmark: _Toc496637840][bookmark: _Toc533081876][bookmark: _Toc4068488]6.1.1.1	Channel bandwidths per operating band for CA
Table 6.1.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

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

	CA_3A-11A-18A
	CA_3A-11A 

	3
	
	
	Yes
	Yes
	Yes
	Yes
	45
	0

	
	
	11
	
	
	Yes
	Yes
	
	
	
	

	
	
	18
	
	
	Yes
	Yes
	Yes
	
	
	



[bookmark: _Toc496637841][bookmark: _Toc533081877][bookmark: _Toc4068489]6.1.1.2	Co-existence studies for LTE-A UL CA_3A-11A and DL CA_3A-11A-18A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.1.1.2-1
Table 6.1.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1427.9
	1447.9
	1710
	1785

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

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

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

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

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

	IMD frequency limits (MHz)
	262.1
	357.1
	3137.9
	3232.9

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

	IMD frequency limits (MHz)
	1070.8
	1185.8
	1972.1
	2142.1

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

	IMD frequency limits (MHz)
	4565.8
	4680.8
	4847.9
	5017.9

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

	IMD frequency limits (MHz)
	2498.7
	2633.7
	3682.1
	3927.1

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

	IMD frequency limits (MHz)
	524.2
	714.2
	
	

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

	IMD frequency limits (MHz)
	5993.7
	6128.7
	6557.9
	6802.9

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

	IMD frequency limits (MHz)
	6275.8
	6465.8
	
	

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

	IMD frequency limits (MHz)
	5712.1
	5392.1
	4081.6
	3926.6

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

	IMD frequency limits (MHz)
	2499.2
	2234.2
	923.7
	713.7

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

	IMD frequency limits (MHz)
	8267.9
	8587.9
	7421.6
	7576.6

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

	IMD frequency limits (MHz)
	7985.8
	8250.8
	7703.7
	7913.7



Based on Table 6.1.1.2-1, the 5th order IMD products by Band 3 and Band 11 falls into the own Rx frequency of Band 18. 
 
[bookmark: _Toc496637844][bookmark: _Toc533081878][bookmark: _Toc4068490]6.1.1.3	MSD

When uplink CA configurations CA_3A_11A is paired with downlink CA configuration CA_3A-11A-18A, the 5th order IMD products by Band 3 and Band 11 falls into the own Rx frequency of Band 18. 
MSD evaluation is shown in Table 6.1.1.3-1.

Table 6.1.1.3-1: MSD summary for 2UL 3DL CA_3A-11A-18A
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

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

	
	
	11
	1440
	5
	25
	1488
	5
	
	
	

	
	
	18
	825
	5
	25
	870
	5
	4.9
	
	



[bookmark: _Toc496637845][bookmark: _Toc533081879][bookmark: _Toc4068491]6.1.1.4	∆TIB and ∆RIB values
The same requirements of lower order combination which are specified in TS36.101 [2] can be applied. 

[bookmark: _Toc496637838][bookmark: _Toc533081880][bookmark: _Toc4068492]6.2	LTE-A inter-band CA: Band 3 and Band 11 and Band 26 with 2 ULs
[bookmark: _Toc533081881][bookmark: _Toc4068493]6.2.1	List of specific combination issues
[bookmark: _Toc533081882][bookmark: _Toc4068494]6.2.1.1	Channel bandwidths per operating band for CA
Table 6.2.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

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

	CA_3A-11A-26A
	CA_3A-11A 

	3
	
	
	Yes
	Yes
	Yes
	Yes
	45
	0

	
	
	11
	
	
	Yes
	Yes
	
	
	
	

	
	
	26
	
	
	Yes
	Yes
	Yes
	
	
	



[bookmark: _Toc4068495]6.2.1.2	Co-existence studies for LTE-A UL CA_3A-11A and DL CA_3A-11A-26A
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)
	1427.9
	1447.9
	1710
	1785

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

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

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

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

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

	IMD frequency limits (MHz)
	262.1
	357.1
	3137.9
	3232.9

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

	IMD frequency limits (MHz)
	1070.8
	1185.8
	1972.1
	2142.1

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

	IMD frequency limits (MHz)
	4565.8
	4680.8
	4847.9
	5017.9

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

	IMD frequency limits (MHz)
	2498.7
	2633.7
	3682.1
	3927.1

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

	IMD frequency limits (MHz)
	524.2
	714.2
	
	

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

	IMD frequency limits (MHz)
	5993.7
	6128.7
	6557.9
	6802.9

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

	IMD frequency limits (MHz)
	6275.8
	6465.8
	
	

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

	IMD frequency limits (MHz)
	5712.1
	5392.1
	4081.6
	3926.6

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

	IMD frequency limits (MHz)
	2499.2
	2234.2
	923.7
	713.7

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

	IMD frequency limits (MHz)
	8267.9
	8587.9
	7421.6
	7576.6

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

	IMD frequency limits (MHz)
	7985.8
	8250.8
	7703.7
	7913.7



Based on Table 6.2.1.2-1, the 5th order IMD products by Band 3 and Band 11 falls into the own Rx frequency of Band 26. 
 .
[bookmark: _Toc533081884][bookmark: _Toc4068496]6.2.1.3	MSD

When uplink CA configurations CA_3A_11A is paired with downlink CA configuration CA_3A-11A-26A, the 5th order IMD products by Band 3 and Band 11 falls into the own Rx frequency of Band 26. 
MSD evaluation is shown in Table 6.2.1.3-1.

Table 6.2.1.3-1: MSD summary for UL CA_3A-11A and DL CA_3A-11A-26A
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	CA_3A-11A-26A
	CA_3A-11A
	3
	1725
	5
	25
	1820
	5
	N/A
	FDD
	IMD5

	
	
	11
	1440
	5
	25
	1488
	5
	
	
	

	
	
	26
	825
	5
	25
	870
	5
	4.9
	
	



[bookmark: _Toc533081885][bookmark: _Toc4068497]6.2.1.4	∆TIB and ∆RIB values
The same requirements of lower order combination which are specified in TS36.101 [2] can be applied.
[bookmark: _Toc533081886][bookmark: _Toc4068498]6.3 LTE-A inter-band CA: Band 2 and Band 4 and Band 13 DL with 2 bands UL
[bookmark: _Toc533081887][bookmark: _Toc4068499]6.3.1	List of specific combination issues
[bookmark: _Toc533081888][bookmark: _Toc4068500]6.3.1.1	Channel bandwidth per operating band for CA
Table 6.3.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

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

	CA_2A-4A-13A

	CA_2A-13A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	CA_4A-13A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	13
	
	
	Yes
	Yes
	
	
	
	



[bookmark: _Toc533081889][bookmark: _Toc4068501]6.3.1.2	Co-existence studies for LTE-A inter-band CA UL CA_2A-13A and DL CA_2A-4A-13A
For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.3.1.2-1.
Table 6.3.1.2-1: Co-existence study for UL CA_2A-13A and DL CA_2A-4A-13A
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1850
	1910
	777
	787

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	1554
	1574

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	2331
	5550

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

	IMD frequency limits (MHz)
	1133
	1063
	2627
	2697

	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)
	2913
	3043
	356
	276

	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)
	4477
	4607
	3404
	3484

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

	IMD frequency limits (MHz)
	4763
	4953
	421
	511

	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)
	6327
	6517
	4181
	4271

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

	IMD frequency limits (MHz)
	2126
	2266
	5254
	5394

	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)
	1298
	1198
	6863
	6613

	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)
	4958
	5058
	8177
	8427

	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)
	1339
	1489
	4176
	3976

	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)
	6031
	6181
	7104
	7304




[bookmark: _Toc4068502]6.3.1.3	Co-existence studies for LTE-A inter-band CA UL CA_4A-13A and DL CA_2A-4A-13A
For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.3.1.3-1.

Table 6.3.1.3-1: Co-existence study for UL CA_4A-13A and DL CA_2A-4A-13A 
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1710
	1755
	777
	787

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

	2nd harmonics frequency limits (MHz)
	3420
	3510
	1554
	1574

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

	3rd harmonics frequency limits (MHz)
	5130
	5265
	2331
	2361

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

	IMD frequency limits (MHz)
	978
	923
	2487
	2542

	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)
	2633
	2733
	201
	136

	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)
	4197
	4297
	3264
	3329

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

	IMD frequency limits (MHz)
	4343
	4488
	576
	651

	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)
	5907
	6052
	4041
	4116

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

	IMD frequency limits (MHz)
	1846
	1956
	4974
	5084

	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)
	1438
	1353
	6243
	6053

	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)
	4818
	4903
	7617
	7807

	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)
	1059
	1179
	3711
	3556

	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)
	5751
	5871
	6684
	6839



[bookmark: _Toc533081890][bookmark: _Toc4068503]6.3.1.4	MSD
When uplink CA_2A_13A is paired with downlink CA_2A-4A-13A, the 4th order IMD product by band 2 and band 13 falls into the own Rx frequency band 4. 
When uplink CA_4A_13A is paired with downlink CA_2A-4A-13A, the 4th order IMD product by Band 4 and band 13 falls into its own Rx frequency band 2.
In Table 6.3.1.4-1, evaluated MSD values of 3 bands DL_CA_2A-4A-13A with 2 bands UL is shown.

Table 6.3.1.4-1: MSD summary for 2 bands UL and DL CA_2A-4A-13A
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	CA_2A-4A-13A
	CA_2A-13A
	2
	1855
	5
	25
	1935
	5
	N/A
	FDD
	IMD4

	
	
	13
	782
	5
	25
	751
	5
	
	
	

	
	
	4
	1746
	5
	25
	2146
	5
	7.6
	
	

	
	CA_4A-13A
	4
	1750
	5
	25
	2150
	5
	N/A
	FDD
	IMD4

	
	
	13
	780
	5
	25
	749
	5
	
	
	

	
	
	2
	1860
	5
	25
	1940
	5
	6.2
	
	



[bookmark: _Toc4068504]6.3.1.5	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 [2] can be applied. 
[bookmark: _Toc533081892][bookmark: _Toc4068505]6.4 LTE-A inter-band CA: Band 2 and Band 4 and Band 5 DL with 2 bands UL
[bookmark: _Toc533081893][bookmark: _Toc4068506]6.4.1	List of specific combination issues
[bookmark: _Toc533081894][bookmark: _Toc4068507]6.4.1.1	Channel bandwidth per operating band for CA
Table 6.4.1.1-1: 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-2A-4A-5A
	CA_2A-5A
CA_4A-5A
	2
	See CA_2A-2A Bandwidth combination set 0 in Table 5.6A.1-3
	70
	0

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	5
	
	
	Yes
	Yes
	
	
	
	



[bookmark: _Toc533081895][bookmark: _Toc4068508]6.4.1.2	Co-existence studies for LTE-A inter-band CA UL CA_2A-5A and DL CA_2A-2A-4A-5A
For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.4.1.2-1.
Table 6.4.1.2-1: Co-existence study for UL CA_2A-5A and DL CA_2A-2A-4A-5A
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1850
	1910
	824
	849

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	1648
	1698

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	2472
	2547

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

	IMD frequency limits (MHz)
	1086
	1001
	2674
	2759

	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)
	2851
	2996
	262
	152

	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)
	4524
	4669
	3498
	3608

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

	IMD frequency limits (MHz)
	4701
	4906
	562
	697

	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)
	6374
	6579
	4322
	4457

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

	IMD frequency limits (MHz)
	2002
	2172
	5348
	5518

	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)
	1546
	1386
	6816
	6551

	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)
	5146
	5306
	8224
	8489

	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)
	1153
	1348
	4082
	3852

	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)
	6172
	6367
	7198
	7428


[bookmark: _Toc4068509]6.4.1.3	Co-existence studies for LTE-A inter-band CA UL CA_4A-5A and DL CA_2A-2A-4A-5A
For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.4.1.3-1.

Table 6.4.1.3-1: Co-existence study for UL CA_4A-5A and DL CA_2A-2A-4A-5A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1755
	824
	849

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

	2nd harmonics frequency limits (MHz)
	3420
	3510
	1648
	1698

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

	3rd harmonics frequency limits (MHz)
	5130
	5265
	2472
	2547

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

	IMD freqeuncy limit (MHz)
	931
	861
	2534
	2604

	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 freqeuncy limit (MHz)
	2571
	2686
	107
	12

	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 freqeuncy limit (MHz)
	4244
	4359
	3358
	3453

	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 freqeuncy limit (MHz)
	4281
	4441
	717
	837

	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 freqeuncy limit (MHz)
	5954
	6114
	4182
	4302

	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 freqeuncy limit (MHz)
	1722
	1862
	5068
	5208

	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 freqeuncy limit (MHz)
	1686
	1541
	6196
	5991

	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 freqeuncy limit (MHz)
	5006
	5151
	7664
	7869

	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 freqeuncy limit (MHz)
	873
	1038
	3617
	3432

	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 freqeuncy limit (MHz)
	5892
	6057
	6778
	6963



[bookmark: _Toc533081896][bookmark: _Toc4068510]6.4.1.4	MSD
When uplink CA_2A_5A is paired with downlink CA_2A-2A-4A-5A, the 4th order IMD product by band 2 and band 5 falls into the own Rx frequency band 4. 
In Table 6.4.1.4-1, evaluated MSD value of 2 bands UL and DL_CA_2A-2A-4A-5A with is shown.
Table 6.4.1.4-1: MSD summary for 2 bands and UL 3 bands DL CA_2A-2A-4A-5A
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	CA_2A-2A-4A-5A
	CA_2A-5A
	2
	1900
	5
	25
	1980
	5
	N/A
	FDD
	IMD4

	
	
	5
	834
	5
	25
	879
	5
	
	
	

	
	
	4
	1732
	5
	25
	2132
	5
	7.6
	
	



When uplink CA_4A_5A is paired with downlink CA_2A-2A-4A-5A, the 2nd order IMD product by band 4 and band 5 falls into the own Rx frequency band 5. 
When uplink CA_4A_5A is paired with downlink CA_2A-2A-4A-5A, the 5th order IMD product by Band 4 and band 5 falls into its own Rx frequency band 5.
2nd and 5th IMD problems were already covered in Table 7.3.1A-0f: 2DL/2UL inter-band Reference sensitivity QPSK PREFSENS and uplink/downlink configurations of TS36.101.

[bookmark: _Toc4068511]6.4.1.5	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 [2] can be applied.

[bookmark: _Toc533081898][bookmark: _Toc4068512]6.5 LTE-A inter-band CA: Band 2 and Band 5 and Band 66 DL with 2 bands UL
[bookmark: _Toc533081899][bookmark: _Toc4068513]6.5.1	List of specific combination issues
[bookmark: _Toc533081900][bookmark: _Toc4068514]6.5.1.1	Channel bandwidth per operating band for CA
Table 6.5.1.1-1: 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_2A-2A-5A-66A-66A
	CA_2A-5A
	2
	See CA_2A-2A Bandwidth Combination Set 0 in Table 5.6A.1-3
	90
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	See CA_66A-66A Bandwidth Combination Set 0 in Table 5.6A.1-3
	
	

	CA_2A-5B-66A-66A
	CA_2A-5A
CA_5A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	5
	See CA_5B Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	
	
	66
	See CA_66A-66A Bandwidth Combination Set 0 in Table 5.6A.1-3
	
	



[bookmark: _Toc4068515]6.5.1.2	Co-existence studies for LTE-A inter-band CA UL CA_2A-5A and DL CA_2A-2A-5A-66A-66A
For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.5.1.2-1.
Table 6.5.1.2-1: Co-existence study for UL CA_2A-5A and DL CA_2A-2A-5A-66A-66A 
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1850
	1910
	824
	849

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	1648
	1698

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	2472
	2547

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

	IMD frequency limits (MHz)
	1086
	1001
	2674
	2759

	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)
	2851
	2996
	262
	152

	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)
	4524
	4669
	3498
	3608

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

	IMD frequency limits (MHz)
	4701
	4906
	562
	697

	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)
	6374
	6579
	4322
	4457

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

	IMD frequency limits (MHz)
	2002
	2172
	5348
	5518

	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)
	1546
	1386
	6816
	6551

	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)
	5146
	5306
	8224
	8489

	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)
	1153
	1348
	4082
	3852

	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)
	6172
	6367
	7198
	7428



[bookmark: _Toc4068516]6.5.1.3	Co-existence studies for LTE-A inter-band CA UL CA_2A-5A and DL CA_2A-5B-66A-66A
For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.5.1.3-1.

Table 6.5.1.3-1: Co-existence study for UL CA_2A-5A and DL CA_2A-5B-66A-66A 
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1850
	1910
	824
	849

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	1648
	1698

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	2472
	2547

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

	IMD frequency limits (MHz)
	1086
	1001
	2674
	2759

	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)
	2851
	2996
	262
	152

	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)
	4524
	4669
	3498
	3608

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

	IMD frequency limits (MHz)
	4701
	4906
	562
	697

	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)
	6374
	6579
	4322
	4457

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

	IMD frequency limits (MHz)
	2002
	2172
	5348
	5518

	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)
	1546
	1386
	6816
	6551

	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)
	5146
	5306
	8224
	8489

	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)
	1153
	1348
	4082
	3852

	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)
	6172
	6367
	7198
	7428



[bookmark: _Toc4068517]6.5.1.4	Co-existence studies for LTE-A inter-band CA UL CA_5A-66A and DL CA_2A-5B-66A-66A
For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.5.1.4-1.

Table 6.5.1.4-1: Co-existence study for UL CA_5A-66A and DL CA_2A-5B-66A-66A 
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	824
	849
	1710
	1780

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

	2nd harmonics frequency limits (MHz)
	1648
	1698
	3420
	3560

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

	3rd harmonics frequency limits (MHz)
	2472
	2547
	5130
	5340

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

	IMD freqeuncy limit (MHz)
	861
	956
	2534
	2629

	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 freqeuncy limit (MHz)
	132
	12
	2571
	2736

	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 freqeuncy limit (MHz)
	3358
	3478
	4244
	4409

	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 freqeuncy limit (MHz)
	692
	837
	4281
	4516

	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 freqeuncy limit (MHz)
	4182
	4327
	5954
	6189

	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 freqeuncy limit (MHz)
	1912
	1722
	5068
	5258

	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 freqeuncy limit (MHz)
	6296
	5991
	1686
	1516

	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 freqeuncy limit (MHz)
	7664
	7969
	5006
	5176

	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 freqeuncy limit (MHz)
	3692
	3432
	873
	1088

	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 freqeuncy limit (MHz)
	6778
	7038
	5892
	6107



[bookmark: _Toc533081902][bookmark: _Toc4068518]6.5.1.5	MSD
When uplink CA_2A_5A is paired with downlink CA_2A-2A-5A-66A-66A, the 4th order IMD product by band 2 and band 5 falls into the own Rx frequency band 66. 
In Table 6.5.1.5-1, evaluated MSD value of 3 bands DL_CA_2A-2A-5A-66A-66A with 2 bands UL_CA_2A-5A is shown.
Table 6.5.1.5-1: MSD summary for UL CA_2A-5A and DL CA_2A-2A-5A-66A-66A
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	CA_2A-2A-5A-66A-66A
	CA_2A-5A
	2
	1900
	5
	25
	1980
	5
	N/A
	FDD
	IMD4

	
	
	5
	834
	5
	25
	879
	5
	
	
	

	
	
	66
	1712
	5
	25
	2132
	5
	7.2
	
	



When uplink CA_2A_5A is paired with downlink CA_2A-5B-66A-66A, the 4th order IMD product by band 2 and band 5 falls into the own Rx frequency band 66. 
In Table 6.5.1.5-2, evaluated MSD value of 3 bands DL_CA_2A-5B-66A-66A with 2 bands UL_CA_2A-5A is shown.
Table 6.5.1.5-2: MSD summary for UL CA_2A-5A and DL CA_2A-5B-66A-66A
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	CA_2A-5B-66A-66A
	CA_2A-5A
	2
	1900
	5
	25
	1980
	5
	N/A
	FDD
	IMD4

	
	
	5
	834
	5
	25
	879
	5
	
	
	

	
	
	66
	1712
	5
	25
	2132
	5
	7.2
	
	


When uplink CA_5A_66A is paired with downlink CA_2A-5B-66A-66A, the 2nd order IMD product by band 5 and band 66 falls into the own Rx frequency band 5. 
When uplink CA_5A_66A is paired with downlink CA_2A-5B-66A-66A, the 5th order IMD product by Band 5 and band 66 falls into its own Rx frequency band 5.
2nd and 5th IMD problems were already covered in Table 7.3.1A-0f: 2DL/2UL inter-band Reference sensitivity QPSK PREFSENS and uplink/downlink configurations of TS36.101.

[bookmark: _Toc4068519]6.5.1.6	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 [2] can be applied.

[bookmark: _Toc533081910][bookmark: _Toc4068520]6.6 LTE-A inter-band CA: Band 2 and Band 5 and Band 46 DL with 2 bands UL
[bookmark: _Toc533081911][bookmark: _Toc4068521]6.6.1	List of specific combination issues
[bookmark: _Toc533081912][bookmark: _Toc4068522]6.6.1.1	Channel bandwidth per operating band for CA
Table 6.6.1.1-1: 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-5A-46D
	CA_2A-5A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	46
	See CA_46D Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	



[bookmark: _Toc533081913][bookmark: _Toc4068523]6.6.1.2	Co-existence studies for LTE-A inter-band CA UL CA_2A-5A and DL CA_2A-5A-46D 
For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.6.1.2-1.
Table 6.6.1.2-1: Co-existence study for UL CA_2A-5A and DL CA_2A-5A-46D 
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1850
	1910
	824
	849

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	1648
	1698

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	2472
	2547

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

	IMD frequency limits (MHz)
	1086
	1001
	2674
	2759

	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)
	2851
	2996
	262
	152

	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)
	4524
	4669
	3498
	3608

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

	IMD frequency limits (MHz)
	4701
	4906
	562
	697

	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)
	6374
	6579
	4322
	4457

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

	IMD frequency limits (MHz)
	2002
	2172
	5348
	5518

	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)
	1546
	1386
	6816
	6551

	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)
	5146
	5306
	8224
	8489

	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)
	1153
	1348
	4082
	3852

	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)
	6172
	6367
	7198
	7428



In Table 6.6.1.2-1, 3rd harmonic from the band 2 can impact the band 46 and the band 46 is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS36.101. Therefore, there is no need to study for this harmonic problem.

[bookmark: _Toc4068524]6.6.1.3	MSD
When uplink CA_2A_5A is paired with downlink CA_2A-5A-46D, the 4th and 5th  order IMD products by band 2 and band 5 falls into the own Rx frequency band 46. 
In Table 6.6.1.3-1, evaluated MSD value of 3 bands DL_CA_2A-5A-46D with 2 bands UL is shown.

Table 6.6.1.3-1: MSD summary for UL CA_2A-5A and DL CA_2A-5A-46D
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	CA_2A-5A-46D
	CA_2A-5A

	2
	1900
	5
	25
	1980
	5
	N/A
	FDD
	IMD4

	
	
	5
	844
	5
	25
	889
	5
	
	
	

	
	
	46
	5488
	20
	100
	5488
	20
	2.5
	TDD
	

	
	
	2
	1900
	5
	25
	1980
	5
	N/A
	FDD
	IMD5

	
	
	5
	844
	5
	25
	889
	5
	
	
	

	
	
	46
	5276
	20
	100
	5276
	20
	2.7
	TDD
	



[bookmark: _Toc4068525]6.6.1.4	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 [2] can be applied.

[bookmark: _Toc533081916][bookmark: _Toc4068526]6.7 LTE-A inter-band CA: Band 5 and Band 46 and Band 66 DL with 2 bands UL
[bookmark: _Toc533081917][bookmark: _Toc4068527]6.7.1	List of specific combination issues
[bookmark: _Toc533081918][bookmark: _Toc4068528]6.7.1.1	Channel bandwidth per operating band for CA
Table 6.7.1.1-1: 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_5A-46D-66A

	CA_5A_46A
	5
	
	
	Yes
	Yes
	
	
	90
	0

	
	
	46
	See CA_46D Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	CA_5A_66A
	5
	
	
	Yes
	Yes
	
	
	90
	0

	
	
	46
	See CA_46D Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc533081919][bookmark: _Toc4068529]6.7.1.2	Co-existence studies for LTE-A inter-band CA 3 UL CA_5A-46A and DL CA_5A-46D-66A 
For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.7.1.2-1.
Table 6.7.1.2-1: Co-existence study for DL CA_5A-46D-66A with UL CA_5A-46A
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	824
	849
	5150
	5925

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

	2nd harmonics frequency limits (MHz)
	1648
	1698
	10300
	11850

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

	3rd harmonics frequency limits (MHz)
	2472
	2547
	15450
	17775

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

	IMD frequency limits (MHz)
	4301
	5101
	5974
	6774

	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)
	4277
	3452
	9451
	11026

	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)
	6798
	7623
	11124
	12699

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

	IMD frequency limits (MHz)
	3453
	2603
	14601
	16951

	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)
	7622
	8472
	16274
	18624

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

	IMD frequency limits (MHz)
	10202
	8602
	11948
	13548

	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)
	22876
	19751
	1754
	2629

	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)
	21424
	24549
	8446
	9321

	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)
	16127
	13752
	7753
	9378

	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)
	17098
	19473
	12772
	14397



[bookmark: _Toc4068530]6.7.1.3	Co-existence studies for LTE-A inter-band CA 3 UL CA_5A-66A and DL CA_5A-46D-66A 
For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.7.1.3-2.

Table 6.7.1.3-2: Co-existence study for DL CA_5A-46D-66A with UL CA_5A-66A
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	824
	849
	1710
	1780

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

	2nd harmonics frequency limits (MHz)
	1648
	1698
	3420
	3560

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

	3rd harmonics frequency limits (MHz)
	2472
	2547
	5130
	5340

	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
	956
	2534
	2629

	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)
	132
	12
	2571
	2736

	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
	3478
	4244
	4409

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

	IMD frequency limits (MHz)
	692
	837
	4281
	4516

	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)
	4182
	4327
	5954
	6189

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

	IMD frequency limits (MHz)
	1912
	1722
	5068
	5258

	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)
	6296
	5991
	1686
	1516

	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)
	7664
	7969
	5006
	5176

	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)
	3692
	3432
	873
	1088

	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
	7038
	5892
	6107



In Table 6.7.1.3-1, 3rd harmonic from the band 66 can impact the band 46. Since the band 46 is already specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS36.101, there is no need to study for this harmonic problem.

[bookmark: _Toc4068531]6.7.1.4	MSD
When uplink CA_5A_46A is paired with downlink CA_5A-46D-66A, the 5th order IMD product by band 5 and band 46 falls into the own Rx frequency band 66.
When uplink CA_5A_66A is paired with downlink CA_5A-46D-66A, the 4th and 5th order IMD products by band 5 and band 66 falls into the own Rx frequency band 46.
In Table 6.7.1.4-1, evaluated MSD values of 3 bands DL_CA_5A-46D-66A with 2 bands UL is shown.

Table 6.7.1.4-1: MSD summary for 2 bands UL and DL CA_5A-46D-66A
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	CA_5A-46D-66A
	CA_5A_46A
	5
	834
	5
	25
	879
	5
	N/A
	FDD
	IMD5

	
	
	46
	5491
	20
	100
	5491
	20
	
	TDD
	

	
	
	66
	1755
	5
	25
	2155
	5
	0.3
	FDD
	

	
	CA_5A_66A
	5
	834
	5
	25
	879
	5
	N/A
	FDD
	IMD4

	
	
	66
	1770
	5
	25
	2190
	5
	
	
	

	
	
	46
	5208
	20
	100
	5208
	20
	2.5
	TDD
	

	
	CA_5A_66A
	5
	846.5
	5
	25
	891.5
	5
	N/A
	FDD
	IMD5

	
	
	66
	1774
	5
	25
	2194
	5
	
	
	

	
	
	46
	5160
	20
	100
	5160
	20
	0.0
	TDD
	



[bookmark: _Toc4068532]6.7.1.5	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 [2] can be applied.

[bookmark: _Toc533081922][bookmark: _Toc4068533]6.8 LTE-A inter-band CA: Band 2 and Band 13 and Band 66 DL with 2 bands UL
[bookmark: _Toc533081923][bookmark: _Toc4068534]6.8.1	List of specific combination issues
[bookmark: _Toc533081924][bookmark: _Toc4068535]6.8.1.1	Channel bandwidth per operating band for CA
Table 6.8.1.1-1: 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-13A-66A-66B
	CA_2A-13A
CA_13A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	66
	See CA_66B Bandwidth combination set 0 in Table 5.6A.1-1
	
	



[bookmark: _Toc4068536]6.8.1.2	Co-existence studies for LTE-A inter-band CA 3 UL CA_2A-13A and DL CA_2A-13A-66A-66B
For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.8.1.2-1.
Table 6.8.1.2-1: Co-existence study for UL CA_2A-13A and DL CA_2A-13A-66A-66B
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1850
	1910
	777
	787

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	1554
	1574

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	2331
	2361

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

	IMD frequency limits (MHz)
	1133
	1063
	2627
	2697

	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)
	2913
	3043
	356
	276

	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)
	4477
	4607
	3404
	3484

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

	IMD frequency limits (MHz)
	4763
	4953
	421
	511

	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)
	6327
	6517
	4181
	4271

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

	IMD frequency limits (MHz)
	2126
	2266
	5254
	5394

	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)
	1298
	1198
	6863
	6613

	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)
	4958
	5058
	8177
	8427

	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)
	1339
	1489
	4176
	3976

	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)
	6031
	6181
	7104
	7304



[bookmark: _Toc4068537]6.8.1.3	Co-existence studies for LTE-A inter-band CA 3 UL CA_13A-66A and DL CA_2A-13A-66A-66B
For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.8.1.3-1.
Table 6.8.1.3-1: Co-existence study for UL CA_13A-66A and DL CA_2A-13A-66A-66B 
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	777
	787
	1710
	1780

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

	2nd harmonics frequency limits (MHz)
	1554
	1574
	3420
	3560

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

	3rd harmonics frequency limits (MHz)
	2331
	2361
	5130
	5340

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

	IMD freqeuncy limit (MHz)
	923
	1003
	2487
	2567

	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 freqeuncy limit (MHz)
	226
	136
	2633
	2783

	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 freqeuncy limit (MHz)
	3264
	3354
	4197
	4347

	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 freqeuncy limit (MHz)
	551
	651
	4343
	4563

	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 freqeuncy limit (MHz)
	4041
	4141
	5907
	6127

	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 freqeuncy limit (MHz)
	2006
	1846
	4974
	5134

	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 freqeuncy limit (MHz)
	6343
	6053
	1438
	1328

	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 freqeuncy limit (MHz)
	7617
	7907
	4818
	4928

	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 freqeuncy limit (MHz)
	3786
	3556
	1059
	1229

	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 freqeuncy limit (MHz)
	6684
	6914
	5751
	5921



[bookmark: _Toc4068538]6.8.1.4	MSD
When uplink CA_2A_13A is paired with downlink CA_2A-13A-66A-66B, the 4th order IMD product by band 2 and band  13 falls into the own Rx frequency band 66. 
In Table 6.8.1.4-1, evaluated MSD value of 3 bands DL_CA_2A-13A-66A-66B with 2 bands UL is shown.

Table 6.8.1.4-1: MSD summary for UL CA_2A-13A and DL CA_2A-13A-66A-66B
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	CA_2A-13A-66A-66B
	CA_2A-13A
	2
	1860
	5
	25
	1940
	5
	N/A
	FDD
	IMD4

	
	
	13
	782
	5
	25
	751
	5
	
	
	

	
	
	66
	1736
	5
	25
	2156
	5
	7.2
	
	



When uplink CA_13A_66A is paired with downlink CA_2A-13A-66A-66B, the 4th order IMD product by band 13 and band 66 falls into the own Rx frequency band 2. 
In Table 6.8.1.4-2, evaluated MSD values of 3 bands DL_CA_2A-13A-66A-66B with 2 bands UL is shown.
Table 6.8.1.4-2: MSD summary for UL CA_13A-66A and DL CA_2A-13A-66A-66B

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

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

	CA_2A-13A-66A-66B
	CA_13A-66A
	2
	1880
	5
	25
	1960
	5
	TBD
	FDD
	IMD4

	
	
	13
	782
	5
	25
	751
	5
	N/A
	
	

	
	
	66
	1762
	5
	25
	2162
	5
	
	
	



[bookmark: _Toc4068539]6.8.1.5	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 [2] can be applied.

[bookmark: _Toc533081928][bookmark: _Toc4068540]6.9 LTE-A inter-band CA: Band 13 and Band 46 and Band 66 DL with 2 bands UL
[bookmark: _Toc533081929][bookmark: _Toc4068541]6.9.1	List of specific combination issues
[bookmark: _Toc533081930][bookmark: _Toc4068542]6.9.1.1	Channel bandwidth per operating band for CA
Table 6.9.1.1-1: 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_13A-46D-66A
	CA_13A-66A
	13
	
	
	Yes
	Yes
	
	
	90
	0

	
	
	46
	See CA_48D Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc533081931][bookmark: _Toc4068543]6.9.1.2	Co-existence studies for LTE-A inter-band CA UL CA_13A-66A and DL CA_13A-46D-66A 
For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.9.1.2-1.
Table 6.9.1.2-1: Co-existence study for UL CA_13A-66A and DL CA_13A-46D-66A 
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	777
	787
	1710
	1780

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

	2nd harmonics frequency limits (MHz)
	1554
	1574
	3420
	3560

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

	3rd harmonics frequency limits (MHz)
	2331
	2361
	5130
	5340

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

	IMD frequency limits (MHz)
	923
	1003
	2487
	2567

	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)
	226
	136
	2633
	2783

	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)
	3264
	3354
	4197
	4347

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

	IMD frequency limits (MHz)
	551
	651
	4343
	4563

	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)
	4041
	4141
	5907
	6127

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

	IMD frequency limits (MHz)
	2006
	1846
	4974
	5134

	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)
	6343
	6053
	1438
	1328

	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)
	7617
	7907
	4818
	4928

	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)
	3786
	3556
	1059
	1229

	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)
	6684
	6914
	5751
	5921



In Table 6.9.1.2-1, 3rd harmonic from the band 66 can impact the band 46 and this band is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS36.101. Therefore, there is no need to study for this harmonic problem.

[bookmark: _Toc4068544]6.9.1.3	MSD
When uplink CA_13A_66A is paired with downlink CA_13A-46D-66A, the 4th and 5th order IMD products by band 13 and band 66 falls into the own Rx frequency band 46. 
In Table 6.9.1.3-1, evaluated MSD value of 3 bands DL_CA_13A-46D-66A with 2 bands UL is shown.

Table 6.9.1.3-1: MSD summary for UL CA_13A-66A and DL CA_13A-46D-66A
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	CA_13A-46D-66A
	CA_13A-66A
	13
	782
	5
	25
	751
	5
	N/A
	FDD-
TDD
	IMD4

	
	
	66
	1713.5
	5
	25
	2113.5
	5
	
	
	

	
	
	46
	5922.5
	20
	100
	5922.5
	20
	7.2
	
	

	
	CA_13A-66A
	13
	782
	5
	25
	751
	5
	N/A
	FDD-
TDD
	IMD5

	
	
	66
	1727
	5
	25
	2127
	5
	
	
	

	
	
	46
	5800
	20
	100
	5800
	20
	0.0
	
	



[bookmark: _Toc4068545]6.9.1.4	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 [2] can be applied.

[bookmark: _Toc533081934][bookmark: _Toc4068546]6.10 LTE-A inter-band CA: Band 2 and Band 13 and Band 46 DL with 2 bands UL
[bookmark: _Toc533081935][bookmark: _Toc4068547]6.10.1	List of specific combination issues
[bookmark: _Toc533081936][bookmark: _Toc4068548]6.10.1.1	Channel bandwidth per operating band for CA
Table 6.10.1.1-1: 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-13A-46D
	CA_2A-13A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	46
	See CA_48D Bandwidth combination set 0 in Table 5.6A.1-1  
	
	



[bookmark: _Toc533081937][bookmark: _Toc4068549]6.10.1.2	Co-existence studies for LTE-A inter-band CA UL CA_2A-13A and DL CA_2A-13A-46D
For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.10.1.2-1.
Table 6.10.1.2-1: Co-existence study for UL CA_2A-13A and DL CA_2A-13A-46D 
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1850
	1910
	777
	787

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	1554
	1574

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	2331
	2361

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

	IMD frequency limits (MHz)
	1133
	1063
	2627
	2697

	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)
	2913
	3043
	356
	276

	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)
	4477
	4607
	3404
	3484

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

	IMD frequency limits (MHz)
	4763
	4953
	421
	511

	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)
	6327
	6517
	4181
	4271

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

	IMD frequency limits (MHz)
	2126
	2266
	5254
	5394

	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)
	1298
	1198
	6863
	6613

	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)
	4958
	5058
	8177
	8427

	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)
	1339
	1489
	4176
	3976

	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)
	6031
	6181
	7104
	7304



In Table 6.10.1.2-1, 3rd harmonic from the band 2 can impact the band 46. Since the band 46 is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS36.101, there is no need to study for this harmonic problem. 
[bookmark: _Toc4068550]6.10.1.3	MSD
When uplink CA_2A_13A is paired with downlink CA_2A-13A-46D, the 4th order IMD product by band 2 and band 13 falls into the own Rx frequency band 46. 
In Table 6.10.1.3-1, evaluated MSD value of UL CA_2A-13A and DL_CA_2A-13A-46D is shown.

Table 6.10.1.3-1: MSD summary for UL CA_2A-13A and DL CA_2A-13A-46D
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	CA_2A-13A-46D
	CA_2A-13A
	2
	1905
	5
	25
	1985
	5
	N/A
	FDD
	IMD4

	
	
	13
	782
	5
	25
	751
	5
	
	
	

	
	
	46
	5374
	20
	100
	5374
	20
	2.5
	TDD
	



[bookmark: _Toc4068551]6.10.1.4	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 [2] can be applied.

[bookmark: _Toc521068528][bookmark: _Toc528077785][bookmark: _Toc4068552]6.11	LTE-A inter-band CA: Band 2 and Band 12 and Band 66 with 2 bands UL
[bookmark: _Toc521068529][bookmark: _Toc528077786][bookmark: _Toc4068553][bookmark: _Toc521068530][bookmark: _Toc528077787]6.11.1	List of specific combination issues
[bookmark: _Toc4068554]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 / Bandwidth combination set

	[bookmark: _Toc426544463]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-66A
	CA_2A-12A
CA_2A-66A
CA_12A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	


[bookmark: _Toc4068555]6.11.1.2	Co-existence studies for LTE-A UL CA_2A-12A and DL CA_2A-12A-66A
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 for UL_CA_2A-12A and DL_CA_2A-12A-66A 
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1850
	1910
	699
	716

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	1398
	1432

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	2097
	2148

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

	IMD frequency limits (MHz)
	1211
	1134
	2549
	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)
	2984
	3121
	512
	418

	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)
	4399
	4536
	3248
	3342

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

	IMD frequency limits (MHz)
	4834
	5031
	187
	298

	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)
	2268
	2422
	5098
	2388

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

	IMD frequency limits (MHz)
	6249
	6446
	3947
	4058

	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)
	6941
	6684
	1014
	886

	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)
	4332
	4118
	1552
	1723

	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)
	8099
	8356
	4646
	4774

	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)
	6948
	7162
	5797
	5968



Based on Table 6.11.1.2-1, there is no IMDs products fall into own Rx of Band 66.
[bookmark: _Toc4068556]6.11.1.3	Co-existence studies for LTE-A UL CA_2A-66A and DL CA_2A-12A-66A
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 6.11.1.3-1
Table 6.11.1.3-1: Harmonic and IMD analysis for UL_CA_2A-66A and DL_CA_2A-12A-66A
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1850
	1910
	1710
	1780

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	3420
	3560

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	5130
	5340

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

	IMD frequency limits (MHz)
	200
	70
	3560
	3690

	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)
	1920
	2110
	1510
	1710

	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)
	5410
	5600
	5270
	5470

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

	IMD frequency limits (MHz)
	3770
	4020
	3220
	3490

	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)
	140
	400
	7120
	7380

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

	IMD frequency limits (MHz)
	7260
	7510
	6980
	7250

	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)
	5270
	4930
	5930
	5620

	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)
	1640
	1310
	2310
	1990

	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)
	8690
	9030
	9110
	9420

	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)
	8830
	9160
	8970
	9290



Based on Table 6.11.1.3-1, the 3rd order IMD products by the band 2 and the band 66 falls into the Rx frequency of band 2, the 5th order IMD products by the band 2 and the band 66 falls into the Rx frequency of band 66, However the IMD problem is already covered in 2DL/2UL CA_2A-66A in Table 7.3.1A-0f in TS 36.101. For band 12, there is no harmonics and IMDs products that fall into own Rx of Band 12.
[bookmark: _Toc4068557]6.11.1.4	Co-existence studies for LTE-A UL CA_12A-66A and DL CA_2A-12A-66A
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 6.11.1.4-1
Table 6.11.1.4-1: Harmonic and IMD analysis for UL_CA_12A-66A and DL_CA_2A-12A-66A
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	699
	716
	1710
	1780

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

	2nd harmonics frequency limits (MHz)
	1398
	1432
	3420
	3560

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

	3rd harmonics frequency limits (MHz)
	2097
	2148
	5130
	5340

	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
	1081
	2409
	2496

	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)
	382
	278
	2704
	2861

	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)
	3108
	3212
	4119
	4276

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

	IMD frequency limits (MHz)
	317
	438
	4414
	4641

	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)
	2162
	1988
	4818
	4992

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

	IMD frequency limits (MHz)
	3807
	3928
	5829
	6056

	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)
	6421
	6124
	1154
	1016

	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)
	3942
	3698
	1272
	1463

	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)
	7539
	7836
	4506
	4644

	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)
	6528
	6772
	5517
	5708



Based on Table 6.11.1.4-1, the 4th order IMD products by the band 12 and the band 66 falls into the Rx frequency of band 2. It should be noted that the 4th order IMD products falls within 1988 – 2162 MHz, which has 2MHz overlap with the Rx frequency of band 2 (1930 - 1990 MHz). Therefore, the 4th order IMD products from Tx in band 12 and 66 to Rx in band 2 could be observed.  However, this 4th order IMD products could happen only in the case where Tx in the uppermost edge of band 12 with the lowest edge band 66 paired with Rx in the uppermost edge of band 2 is utilized. 
[bookmark: _Toc4068558]6.11.1.5	MSD
When uplink CA configurations CA_2A-66A is paired with downlink CA configuration CA_2A-12A-66A, the 3rd order IMD products by the band 2 and the band 66 falls into the own Rx frequency of band 2, the 5th order IMD products by the band 2 and the band 66 falls into the own Rx frequency of band 66. For this case, the MSD value from 2DL/2UL CA_2A-66A in Table 7.3.1A-0f in TS 36.101 can be reused. 
When uplink CA configurations CA_12A-66A is paired with downlink CA configuration CA_2A-12A-66A, the 4th order IMD products from uplink in band 12 and 66 to downlink in band 2 could be observed.  However, this 4th order IMD products could happen only in the case where uplink in the uppermost edge of band 12 with the lowest edge band 66 paired with downlink in the uppermost edge of band 2 is utilized. 
In Table 6.11.1.5-1, the MSD analysis results from interested companies are summarized.
Table 6.11.1.5-1: MSD values provided by companies
	DL CA
	UL CA
	IMD
	LGE
	Nokia
	Huawei
	Avg. 
MSD [dB]

	CA_2A-12A-66A
	B12
	IMD4
	|2*fB66 -2*fB12|
	TBD
	2.5
	TBD
	TBD

	
	B66
	
	
	
	
	
	



Based on the provided MSD results, the MSD requirement shown in table 6.11.1.5-2 is proposed to capture in TS36.101
Table 6.11.1.5-2: MSD summary for UL CA_12A-66A and DL CA_2A-12A-66A
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	CA_2A-12A-66A
	
CA_12A-66A

	2
	1907.5
	5
	25
	1987.5
	5
	TBD
	FDD
	IMD4

	
	
	12
	713.5
	5
	25
	743.5
	5
	N/A
	
	N/A

	
	
	66
	1712.5
	5
	25
	2112.5
	5
	N/A
	
	N/A



[bookmark: _Toc521068532][bookmark: _Toc528077789][bookmark: _Toc4068559]6.11.1.6	∆TIB and ∆RIB values
∆TIB and ∆RIB values are already specified in TS36.101 for combination 3DL/1UL CA_2-12-66 which can be applied here.
Table 6.12.2-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-12A-66A
	2
	0.5

	
	12
	0.8

	
	66
	0.5



Table 6.12.2-2: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-12A-66A
	2
	0.3

	
	12
	0.5

	
	66
	0.3



[bookmark: _Toc4068560]6.12 LTE-A inter-band CA: Band 2 and Band 13 and Band 48 DL with 2 bands UL
[bookmark: _Toc4068561]6.12.1	List of specific combination issues
[bookmark: _Toc4068562]6.12.1.1	Channel bandwidth per operating band for CA
Table 6.12.1.1-1: 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-13A-48A-48C
	CA_2A-13A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

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



[bookmark: _Toc4068563]6.12.1.2	Co-existence studies for LTE-A inter-band CA UL CA_2A-13A and DL CA_2A-13A-48A-48C
For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.12.1.2-1.
Table 6.12.1.2-1: Co-existence study for UL CA_2A-13A and DL CA_2A-13A-48A-48C
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1850
	1910
	777
	787

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	1554
	1574

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	2331
	2361

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

	IMD freqeuncy limit (MHz)
	1133
	1063
	2627
	2697

	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 freqeuncy limit (MHz)
	2913
	3043
	356
	276

	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 freqeuncy limit (MHz)
	4477
	4607
	3404
	3484

	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 freqeuncy limit (MHz)
	4763
	4953
	421
	511

	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 freqeuncy limit (MHz)
	6327
	6517
	4181
	4271

	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 freqeuncy limit (MHz)
	2126
	2266
	5254
	5394

	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 freqeuncy limit (MHz)
	1298
	1198
	6863
	6613

	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 freqeuncy limit (MHz)
	4958
	5058
	8177
	8427

	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 freqeuncy limit (MHz)
	1339
	1489
	4176
	3976

	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 freqeuncy limit (MHz)
	6031
	6181
	7104
	7304



[bookmark: _Toc4068564]6.12.1.3	MSD
When uplink CA_2A_13A is paired with downlink CA_2A-13A-48A-48C, there are no harmonic and IMD products falling into own Rx bands. Therefore, no MSD needs to be addressed.
[bookmark: _Toc4068565]6.12.1.4	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 [2] can be applied.
[bookmark: _Toc4068566]6.13	LTE-A inter-band CA: Band 1 and Band 3 and Band 42 DL with 2 bands UL
[bookmark: _Toc4068567]6.13.1	List of specific combination issues
[bookmark: _Toc4068568]6.13.1.1	Channel bandwidth per operating band for CA
Table 6.13.1.1-1: 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-42C
	CA_1A-42C,
CA_3A-42C,
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

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



[bookmark: _Toc4068569]6.13.1.2	Co-existence studies for LTE-A inter-band CA UL CA_1A-42C and DL CA_1A-3A-42C
Co-existence studies for 3 bands DL CA_1A-3A-42A with 2 bands UL summarized in Table 5.1.5-1 of TR 36.714-00-02can be referred.
[bookmark: _Toc4068570]6.13.1.3	Co-existence studies for LTE-A inter-band CA UL CA_3A-42C and DL CA_1A-3A-42C
Co-existence studies for 3 bands DL CA_1A-3A-42A with 2 bands UL summarized in Table 5.1.5-1 of TR 36.714-00-02can be referred.
[bookmark: _Toc4068571]6.13.1.4	MSD
There are no additional requirements for the CA configurations.
[bookmark: _Toc4068572]6.13.1.5	∆TIB and ∆RIB values
The requirements of low order combinations 3 bands DL CA_1-3-42 with 1 band UL from TS36.101 can be applied. 
[bookmark: _Toc4068573]6.14 LTE-A inter-band CA: Band 1 and Band 3 and Band 38 DL with 2 bands UL
[bookmark: _Toc4068574]6.14.1	List of specific combination issues
[bookmark: _Toc4068575]6.14.1.1	Channel bandwidth per operating band for CA
Table 6.14.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

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

	CA_1A-3A-38A
	CA_1A-3A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc4068576]6.14.1.2	Co-existence studies for LTE-A inter-band CA UL CA_1A-3A and DL CA_1A-3A-38A
For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.14.1.2-1.
Table 6.14.1.2-1: Co-existence study for UL CA_1A-3A and DL CA_1A-3A-38A 
	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

	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 –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	3975
	4230
	3150
	3435

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

	IMD frequency limits (MHz)
	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
	|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
	|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_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



In Table 6.14.1.2-1, there is 3rd IMD product by the band 1 and band 3 falls into the band 1.
[bookmark: _Toc4068577]6.14.1.3	MSD
When uplink CA_1A_3A is paired with downlink CA_1A-3A-38A, the 3rd order IMD product by band 1 and band 3 falls into the own Rx frequency band 1. It has been solved by fallback combination CA_1A_3A.
[bookmark: _Toc4068578]6.14.1.4	∆TIB and ∆RIB values
The requirements of ∆TIB values in table 6.2.5-3 from TS36.101 [2] can be applied for CA_1-3-38.
[bookmark: OLE_LINK94]The requirements of ∆RIB values in table 7.3.1-1B from TS36.101 [2] can be applied for CA_1-3-38. 

[bookmark: _Toc455145116][bookmark: _Toc455145649][bookmark: _Toc455145844][bookmark: _Toc468803326][bookmark: _Toc476751275][bookmark: _Toc488235553][bookmark: _Toc521074598][bookmark: _Toc533081940][bookmark: _Toc4068579]7	LTE 4 bands DL/2 bands UL Inter-Band Carrier Aggregation: Specific Band Combination Part
[bookmark: _Toc455145117][bookmark: _Toc455145650][bookmark: _Toc455145845][bookmark: _Toc468803327][bookmark: _Toc476751276][bookmark: _Toc488235554][bookmark: _Toc521074599][bookmark: _Toc533081941][bookmark: _Toc4068580]7.1	LTE-A inter-band CA: Band 2 and Band 13 and Band 48 and Band 66 DL with 2 bands UL
[bookmark: _Toc533081942][bookmark: _Toc4068581]7.1.1	List of specific combination issues
[bookmark: _Toc533081943][bookmark: _Toc4068582]7.1.1.1	Channel bandwidth 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_2A-13A-48C-66A

	CA_2A-13A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

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

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	CA_13A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

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

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc4068583]7.1.1.2	Co-existence studies for LTE-A inter-band CA UL_2A-13A and DL CA_2A-13A-48C-66A
For 4 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 7.1.1.2-1.
Table 7.1.1.2-1: Co-existence study for UL CA_2A-13A and DL CA_2A-13A-48C-66A 
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1850
	1910
	777
	787

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	1554
	1574

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	2331
	2361

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

	IMD frequency limits (MHz)
	1133
	1063
	2627
	2697

	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)
	2913
	3043
	356
	276

	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)
	4477
	4607
	3404
	3484

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

	IMD frequency limits (MHz)
	4763
	4953
	421
	511

	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)
	6327
	6517
	4181
	4271

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

	IMD frequency limits (MHz)
	2126
	2266
	5254
	5394

	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)
	1298
	1198
	6863
	6613

	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)
	4958
	5058
	8177
	8427

	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)
	1339
	1489
	4176
	3976

	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)
	6031
	6181
	7104
	7304



 In Table 7.1.1.2-1, 2nd harmonic from the band 2 can possibly impact high frequency edge of the band 48 and there is 4th IMD product by the band 2 and band 13 falls into the band 66.
[bookmark: _Toc4068584]7.1.1.3	Co-existence studies for LTE-A inter-band CA UL_13A-66A and DL CA_2A-13A-48C-66A
For 4 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 7.1.1.3-1.

Table 7.1.1.3-1: Co-existence study for UL CA_13A-66A and DL CA_2A-13A-48C-66A 
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	777
	787
	1710
	1780

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

	2nd harmonics frequency limits (MHz)
	1554
	1574
	3420
	3560

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

	3rd harmonics frequency limits (MHz)
	2331
	2361
	5130
	5340

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

	IMD frequency limits (MHz)
	923
	1003
	2487
	2567

	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)
	226
	136
	2633
	2783

	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)
	3264
	3354
	4197
	4347

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

	IMD frequency limits (MHz)
	551
	651
	4343
	4563

	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)
	4041
	4141
	5907
	6127

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

	IMD frequency limits (MHz)
	2006
	1846
	4974
	5134

	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)
	6343
	6053
	1438
	1328

	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)
	7617
	7907
	4818
	4928

	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)
	3786
	3556
	1059
	1229

	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)
	6684
	6914
	5751
	5921



In Table 7.1.1.3-1, 2nd harmonic from the band 66 can impact the band 48 and there is 4th and 5th IMD products by the band 13 and band 66 falls into the band 2 and the band 48, respectively.
[bookmark: _Toc533081945][bookmark: _Toc4068585]7.1.1.4	MSD
When uplink CA_2A_13A is paired with downlink CA_2A-13A-48C-66A, the 4th order IMD product by band 2 and band 13 falls into the own Rx frequency band 66. For this case, the MSD value from 3 DL 2A-13A-66A / 2 UL 2A-13A can be applied.
When uplink CA_13A_66A is paired with downlink CA_2A-13A-48C-66A, the 4th and 5th order IMD products by Band 13 and band 44 falls into its own Rx frequency band 2 and band 48, respectively. The MSD value from 3 DL 2A-13A-66A / 2 UL 13A-66A can be applied to 4th IMD product and the same MSD value also can be applied to 5th IMD product.

[bookmark: _Toc4068586]7.1.1.5	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 [2] can be applied. 

[bookmark: _Toc533081947][bookmark: _Toc4068587]7.2 LTE-A inter-band CA: Band 2 and Band 13 and Band 48 and Band 66 DL with 2 bands UL
[bookmark: _Toc533081948][bookmark: _Toc4068588]7.2.1	List of specific combination issues
[bookmark: _Toc533081949][bookmark: _Toc4068589]7.2.1.1	Channel bandwidth 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_2A-13A-48A-48A-66A
	CA_2A-13A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	48
	See CA_48A-48A Bandwidth combination set 0 in Table 5.6A.1-3 
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	CA_13A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	48
	See CA_48A-48A Bandwidth combination set 0 in Table 5.6A.1-3
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc533081950][bookmark: _Toc4068590]7.2.1.2	Co-existence studies for LTE-A inter-band CA UL CA_2A-13A and DL CA_2A-13A-48A-48A-66A
For 4 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 7.2.1.2-1.
Table 7.2.1.2-1: Co-existence study for DL CA_2A-13A-48A-48A-66A with UL CA_2A-13A
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1850
	1910
	777
	787

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	1554
	1574

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	2331
	2361

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

	IMD frequency limits (MHz)
	1133
	1063
	2627
	2697

	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)
	2913
	3043
	356
	276

	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)
	4477
	4607
	3404
	3484

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

	IMD frequency limits (MHz)
	4763
	4953
	421
	511

	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)
	6327
	6517
	4181
	4271

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

	IMD frequency limits (MHz)
	2126
	2266
	5254
	5394

	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)
	1298
	1198
	6863
	6613

	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)
	4958
	5058
	8177
	8427

	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)
	1339
	1489
	4176
	3976

	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)
	6031
	6181
	7104
	7304



In Table 7.2.1.2-1, 2nd harmonic from the band 2 can possibly impact high frequency edge of the band 48 and there is 4th IMD product by the band 2 and band 13 falls into the band 66.
[bookmark: _Toc4068591]7.2.1.3	Co-existence studies for LTE-A inter-band CA UL CA_13A-66A and DL CA_2A-13A-48A-48A-66A
For 4 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 7.2.1.3-1.
Table 7.2.1.3-1: Co-existence study for UL CA_13A-66A and DL CA_2A-13A-48A-48A-66A 
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	777
	787
	1710
	1780

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

	2nd harmonics frequency limits (MHz)
	1554
	1574
	3420
	3560

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

	3rd harmonics frequency limits (MHz)
	2331
	2361
	5130
	5340

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

	IMD frequency limits (MHz)
	923
	1003
	2487
	2567

	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)
	226
	136
	2633
	2783

	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)
	3264
	3354
	4197
	4347

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

	IMD frequency limits (MHz)
	551
	651
	4343
	4563

	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)
	4041
	4141
	5907
	6127

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

	IMD frequency limits (MHz)
	2006
	1846
	4974
	5134

	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)
	6343
	6053
	1438
	1328

	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)
	7617
	7907
	4818
	4928

	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)
	3786
	3556
	1059
	1229

	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)
	6684
	6914
	5751
	5921



In Table 7.2.1.3-1, 2nd harmonic from the band 66 can impact the band 48 and there is 4th and 5th IMD products by the band 13 and band 66 falls into the band 2 and the band 48, respectively.
[bookmark: _Toc533081951][bookmark: _Toc4068592]7.2.1.4	MSD
When uplink CA_2A_13A is paired with downlink CA_2A-13A-48A-48A-66A, the 4th order IMD product by band 2 and band 13 falls into the own Rx frequency band 66. The MSD value from 3 DL 2A-13A-66A / 2 UL 13A-66A can applied to 4th IMD product.
When uplink CA_13A_66A is paired with downlink CA_2A-13A-48A-48A-66A, the 4th and 5th order IMD products by Band 13 and band 44 falls into its own Rx frequency band 2 and band 48, respectively. The MSD value from 3 DL 2A-13A-66A / 2 UL 13A-66A can be re-used for 4th IMD product and 5th IMD product also can take the same MSD value.
[bookmark: _Toc4068593]7.2.1.4	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 [2] can be applied. 
[bookmark: _Toc4068594]7.3	LTE Advanced Carrier Aggregation: Band 1 and Band 3 and Band 41 and Band 42 DL with 2 bands UL
[bookmark: _Toc4068595]7.3.1	List of specific combination issues
[bookmark: _Toc4068596]7.3.1.1	Channel bandwidth 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-41C-42C
	CA_1A-3A, 
CA_1A-42A, 
CA_1A-42C, 
CA_3A-42A, 
CA_3A-42C,
	1
	
	
	Yes
	Yes
	Yes
	Yes
	120
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

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

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

	CA_1A-3A-41C-42A
	CA_1A-3A,
CA_1A-42A
CA_3A-42A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

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

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-3A-41A-42C
	CA_1A-3A.
CA_1A-42A,
CA_1A-42C.
CA_3A-42A,
CA_3A-42C,
	1
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	41
	
	
	Yes
	Yes
	Yes
	Yes
	
	

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

	CA_1A-3A-41A-42A
	CA_1A-3A,
CA_1A-42A,
CA_3A-42A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	
80
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	41
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc4068597]7.3.1.2	Co-existence studies for LTE-A inter-band CA 2 bands UL and DL CA_1-3-41-42 
For 4 bands DL with 2 bands UL, co-existence studies for lower order CA of 3 bands DL with 2 bands UL summarized in Table 5.1.5-1 of TR 36.716-03-02, TR 36.715-00-02 and TR 36.714-00-02can be referred.
[bookmark: _Toc4068598]7.3.1.3	MSD
The requirements of low order combinations CA_3BDL_1A-3A-41A_2BUL_1A-3A, CA_3BDL_1A-3A-42A_2BUL_1A-3A, CA_3BDL_1A-3A-42A_2BUL_3A-42A and CA_3BDL_3A-41A-42A_2BUL_3A-42A from TS36.101 can be applied.
[bookmark: _Toc4068599]7.3.1.4	∆TIB and ∆RIB values
The requirements of low order combinations 4 bands DL CA_1-3-41-42 with 1 band UL from TS36.101 can be applied. 
[bookmark: _Toc4068600]7.4 LTE-A inter-band CA: Band 1 and Band 3 and Band 8 and Band 38 DL with 2 Bands UL
[bookmark: _Toc4068601]7.4.1	List of specific combination issues
[bookmark: _Toc4068602]7.4.1.1	Channel bandwidth 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_1A-3A-8A-38A
	CA_1A-3A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc4068603]7.4.1.2	Co-existence studies for LTE-A inter-band CA UL CA_1A-3A and DL CA_1A-3A-8A-38A
For 4 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 7.4.1.2-1.
Table 7.4.1.2-1: Co-existence study for UL CA_1A-3A and DL CA_1A-3A-8A-38A
	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

	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 –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	3975
	4230
	3150
	3435

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

	IMD frequency limits (MHz)
	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
	|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
	|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_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



In Table 7.4.1.2-1, there is 3rd IMD product by the band 1 and band 3 falls into the band 1.
[bookmark: _Toc4068604]7.4.1.3	MSD
When uplink CA_1A_3A is paired with downlink CA_1A-3A-8A-38A, the 3rd order IMD product by band 1 and band 3 falls into the own Rx frequency band 1. It has been solved by fallback combination CA_1A_3A.
[bookmark: _Toc4068605]7.4.1.4	∆TIB and ∆RIB values
The requirements of ∆TIB values in table 6.2.5-4 from TS36.101 [2] can be applied for CA_1-3-8-38.
The requirements of ∆RIB values in table 7.3.1-1C from TS36.101 [2] can be applied for CA_1-3-8-38.
[bookmark: _Toc4068606]7.5 LTE-A inter-band CA: Band 1 and Band 3 and Band 8 and Band 38 DL with UL CA_1A-8A
[bookmark: _Toc4068607]7.5.1	List of specific combination issues
[bookmark: _Toc4068608]7.5.1.1	Channel bandwidth 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_1A-3A-8A-38A
	CA_1A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc4068609]7.5.1.2	Co-existence studies for LTE-A inter-band CA UL CA_1A-8A and DL CA_1A-3A-8A-38A
For 4 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 7.5.1.2-1.
Table 7.5.1.2-1: Co-existence study for UL CA_1A-8A and DL CA_1A-3A-8A-38A 
	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

	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 –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	4845
	5060
	660
	825

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

	IMD frequency limits (MHz)
	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
	|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
	|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_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



In Table 7.5.1.2-1, 2nd harmonic from the band 8 can possibly impact low frequency edge of the band 3 and there is 4th IMD product by the band 1 and band 8 falls into the band 1.
[bookmark: _Toc4068610]7.5.1.3	MSD
When uplink CA_1A_8A is paired with downlink CA_1A-3A-8A-38A, the 2nd order harmonic product by band 8 falls into the own Rx frequency band 3. It has been solved by fallback combination CA_3A_8A.
When uplink CA_1A_8A is paired with downlink CA_1A-3A-8A-38A, the 4rd order IMD product by band 1 and band 8 falls into the own Rx frequency band 1. It has been solved by fallback combination CA_1A_8A.
[bookmark: _Toc4068611]7.5.1.4	∆TIB and ∆RIB values
The requirements of ∆TIB values in table 6.2.5-4 from TS36.101 [2] can be applied for CA_1-3-8-38.
The requirements of ∆RIB values in table 7.3.1-1C from TS36.101 [2] can be applied for CA_1-3-8-38. 
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 [Editor Note] It will be updated in future
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