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1. Introduction

In last RAN Plenary #69 meeting, new CA band combination as CA_3A-7C, CA_3C-7A and CA_25A-41C are agreed to include 3DL/2UL mixed intra/inter-band CA. 
In this contribution, we provide some additional definition and analysis e.g. additional insertion loss and self-interference issues for new band CA combinations of 3DL/2UL mixed intra/inter-band CA.
And also CA_3A-7A-28A band combination, the CA_3A-28A for dual uplink is not completed until now. So we remove the CA_3A-28A in E-UTRA UL configuration in some Tables.
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1 Scope

The present document is a technical report for LTE Advanced 2ULs and 3DLs Carrier Aggregation under Rel-13 time frame. The purpose is to gather the relevant background information and studies in order to address 2Uls and 3DLs Carrier Aggregation requirements.
This TR covers relevant background information and studies core & performance requirements for the Rel-13 band combinations in Table 1-1 and Table 1-2.

Table 1-1: Release 13 2ULs and 3DLs inter-band carrier aggregation combinations
	E-UTRA CA configuration / Bandwidth combination set

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

[MHz]
	Bandwidth combination set

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

CA_1A-5A,

CA_3A-5A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	1
	
	
	Yes
	Yes
	
	
	40
	1

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

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

CA_1A-8A,

CA_3A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	
	
	1
	
	
	Yes
	Yes
	
	
	40
	1

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	
	
	1
	
	
	Yes
	Yes
	Yes
	
	40
	2

	
	
	3
	
	
	Yes
	Yes
	Yes
	
	
	

	
	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	CA_1A-3A-19A
	CA_1A-3A,

CA_3A-19A,

CA_1A-19A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	55
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-5A-7A
	CA_1A-7A,

CA_5A-7A,

CA_1A-5A
	1
	
	
	Yes
	Yes
	
	
	40
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	1

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_1A-18A-28A
	CA_1A-18A

CA_18A-28A

CA_1A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	45
	0

	
	
	18
	
	
	Yes
	Yes
	Yes
	
	
	

	
	
	28
	
	
	Yes
	Yes
	
	
	
	

	
	
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	1

	
	
	18
	
	
	Yes
	Yes
	
	
	
	

	
	
	28
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-19A-21A
	CA_1A-19A,

CA_1A-21A,

CA_19A-21A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_2A-4A-12A
	CA_2A-4A,

CA_4A-12A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-5A-13A
	CA_2A-13A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	13
	
	
	
	Yes
	
	
	
	

	CA_3A-7A-20A
	CA_3A-7A
CA_3A-20A
CA_7A-20A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_3A-7A-28A
	CA_3A-7A

CA_7A-28A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_4A-5A-13A
	CA_4A-13A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	13
	
	
	
	Yes
	
	
	
	

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

	
	
	Y
	
	
	
	
	
	
	
	

	
	
	Z
	
	
	
	
	
	
	
	


<Unchanged sections are omitted>

5.1.2
General treatment of ∆TIB and ∆RIB values
 RAN WG4 agreed that the frame work [4][5] as shown in Table 5.1.2-1 according to each band combination e.g. low-high, low-low and high-high band combinations for up to 1UL/3DL CA and 2UL/2DL CA.

· General assumption 

· Applicable for Single UL and Dual UL
· Applicable for 5, 10, 15 and 20 MHz bandwidths 
· 452.5 MHz ( Low band < 1 GHz
· 1427.9 MHz ( Mid band < 1.7GHz
· 1.7 GHz ( High band < 2.7GHz 
· Framework is valid for band combination that can be implemented at least with Quadplexer, Triplexer or a Diplexer combining two duplex filters.
Table 5.1.2-1: Agreed Framework for inter-band CA
	CA band combination
	Additional insertion loss
	Comments

	
	Δ Tib
	Δ Rib
	

	Low-High and Low-Mid inter-band CA w/o Harmonics
	0.3 dB
	0.0 dB
	FFS for FDD-TDD CA

	Low-Low, High-High and Mid-High inter-band CA
	0.5 dB
	0.0 dB
	Applied to FDD-TDD CA


This framework is not applicable to the over the 4DL CA and some specific FDD-TDD CA band combination. This WI is for up to 3DLs and there was no TDD-FDD CA band combination except CA_25A-41C as shown in Table 5.1.2-2. Hence the listed CA band combinations can follow the general framework due to reuse the 1UL/3DL CA UE architecture, but for other CA band combinations which are not affiliated with general framework, RAN4 can define additional IL as case-by case approach.
For CA_25A-41C UE, RAN4 already agreed to follow the framework in Table 5.1.2-1.
Following Table 5.1.2-2 are listed proposed 2UL/3DL CA band combinations in the RAN #67 plenary meeting.
Table 5.1.2-2: CA band combinations for 2UL/3DL CA
	CA
	DL Band 
Combination
	UL Band 

Combination
	Frequency
	FDD+TDD CA

	2UL/3DL
Inter-band CA
	B1+B3+B5
	B1+B3 (High-High)

B1+B5(Low-High)

B3+B5(Low-High)
	2.1G+1.8G+800M
	X

	
	B1+B3+B8
	B1+B3 (High-High)

B1+B8 (Low-High)

B3+B8 (Low-High)
	2.1G+1.8G+900M
	X

	
	B1+B3+B19
	B1+B3 (High-High)

B1+B19 (Low-High)

B3+B19 (Low-High)
	2.1G+1.8G+800M
	X

	
	B1+B5+B7
	B1+B5 (Low-High)

B1+B7 (High-High)

B5+B7 (Low-High)
	2.1G+800M+2.6G
	X

	
	B1+B18+B28
	B1+B18 (Low-High)

B1+B28 (Low-High)

B18+B28 (Low-Low)
	2.1G+800M+700M
	X

	
	B1+B19+B21
	B1+B19 (Low-High)
B1+B21 (Mid-High)

B19+B21 (Low-Mid)
	2.1G+800M+1.5G
	X

	
	B2+B4+B12
	B2+B4 (High-High)

B4+B12 (Low-High)
	1.9G+2.1G+700M
	X

	
	B2+B5+B13
	B2+B13 (Low-High)
	1..9G+800M+700M
	X

	
	B3+B7+B20
	B3+B7 (High-High)

B3+B20 (Low-High)

B7+B20 (Low-High)
	1.8G+2.6G+800M
	X

	
	B4+B5+B13
	B4+B13 (Low-High)
	2.1G+800M+700M
	X

	
	B3+B7+B28
	B3+B7 (High-High)


B7+B28 (Low-High)
	1.8G+2.6G+700M
	X

	2UL/3DL mixed intra/inter-band CA
	B3+B3+B7
	B3+B3 (High-High)

B3+B7 (High-High)
	1.8G+1.8G+2.6G
	X

	
	B3+B7+B7
	B3+B7 (High-High)

B7+B7 (High-High)
	1.8G+2.6G+2.6G
	X

	
	B25+B41+B41
	B41+B41(High-High)
	1.9G+2.6G+2.6G
	O


Therefore, example UE RF architecture can reuse by adding one separate RF path as shown in [6] for 2UL/3DL inter-band CA. So we can decide to reuse the conventional additional Ils of 1UL/3DL CA UE in rel-12.

RAN WG4 can reuse the agreed 1UL/3DL CA (Tib and (Rib values if additional RF components are not introduced due to 2UL/3DL CA.

If new RF component is introduced for 2UL/3DL CA UE, then (Tib and (Rib values will be defined with case-by case approach. 
5.1.2.1 
Reusing additional ILs of 3DL CA

In Table 5.1.2-2, all 2UL/3DL inter-band CA combinations not related TDD-FDD CA combination. There was not required to additional S/W to support TDD-FDD CA for simultaneous Tx/Rx. And also all band combinations can reuse 1UL/3DL CA UE RF architecture. It means that some low+low or high+high band combination can reuse Quadplexer. And Triplexer architecture also can be considered to support very high operating bands (e.g. Band 42) CA combinations. 
The agreed additional ILs for 1UL/3DL CA [7] and general framework in Table 5.1.2-1 can covered all listed CA band combination in Table 5.1.2.1-1 when new RF components are not introduced due to 2UL/3DL CA. 
Table 5.1.2.1-1: Reusing Additional ILs for 2UL/3DL CA

	CA
	DL Band 
Combination
	UL Band 
Combination
	Frequency
	Additional ILs [dB]

	
	
	
	
	(TIB,c
	(RIB,c

	2UL/3DL
Inter-band CA
	B1+B3+B5
	B1+B3 (High-High)
B1+B5(Low-High)
B3+B5(Low-High)
	2.1G+1.8G+800M
	B1
	0.3
	B1
	0.0

	
	
	
	
	B3
	0.3
	B3
	0.0

	
	
	
	
	B5
	0.3
	B5
	0.0

	
	B1+B3+B8
	B1+B3 (High-High)
B1+B8 (Low-High)
B3+B8 (Low-High)
	2.1G+1.8G+900M
	B1
	0.3
	B1
	0.0

	
	
	
	
	B3
	0.3
	B3
	0.0

	
	
	
	
	B8
	0.3
	B8
	0.0

	
	B1+B3+B19
	B1+B3 (High-High)
B1+B19 (Low-High)
B3+B19 (Low-High)
	2.1G+1.8G+800M
	B1
	0.3
	B1
	0.0

	
	
	
	
	B3
	0.3
	B3
	0.0

	
	
	
	
	B19
	0.3
	B19
	0.0

	
	B1+B5+B7
	B1+B5 (Low-High)
B1+B7 (High-High)
B5+B7 (Low-High)
	2.1G+800M+2.6G
	B1
	0.5
	B1
	0.0

	
	
	
	
	B5
	0.3
	B5
	0.0

	
	
	
	
	B7
	0.6
	B7
	0.0

	
	B1+B18+B28
	B1+B18 (Low-High)
B1+B28 (Low-High)
B18+B28 (Low-Low)
	2.1G+800M+700M
	B1
	0.3
	B1
	0.0

	
	
	
	
	B18
	0.5
	B18
	0.0

	
	
	
	
	B28
	0.5
	B28
	0.0

	
	B1+B19+B21
	B1+B19 (Low-High)
B1+B21 (Mid-High)
B19+B21 (Low-Mid)
	2.1G+800M+1.5G
	B1
	0.3
	B1
	0.0

	
	
	
	
	B19
	0.3
	B19
	0.0

	
	
	
	
	B21
	0.4
	B21
	0.0

	
	B2+B4+B12
	B2+B4 (High-High)
B4+B12 (Low-High)
	1.9G+2.1G+700M
	B2
	0.5
	B2
	0.3

	
	
	
	
	B4
	0.5
	B4
	0.3

	
	
	
	
	B12
	0.8
	B12
	0.5

	
	B2+B5+B13
	B2+B13 (Low-High)
	1..9G+800M+700M
	B2
	0.3
	B2
	0.0

	
	
	
	
	B5
	0.5
	B5
	0.0

	
	
	
	
	B13
	0.5
	B13
	0.0

	
	B3+B7+B20
	B3+B7 (High-High)
B3+B20 (Low-High)
B7+B20 (Low-High)
	1.8G+2.6G+800M
	B3
	0.5
	B3
	0.0

	
	
	
	
	B7
	0.5
	B7
	0.0

	
	
	
	
	B20
	0.3
	B20
	0.0

	
	B4+B5+B13
	B4+B13 (Low-High)
	2.1G+800M+700M
	B4
	0.3
	B4
	0.0

	
	
	
	
	B5
	0.5
	B5
	0.0

	
	
	
	
	B13
	0.5
	B13
	0.0

	
	B3+B7+B28
	B3+B7 (High-High)

B7+B28 (Low-High)
	1.8G+2.6G+700M
	B3
	0.5
	B3
	0.0

	
	
	
	
	B7
	0.5
	B7
	0.0

	
	
	
	
	B28
	0.3
	B28
	0.0

	2UL/3DL mixed intra/inter-band CA

	B3+B3+B7
	B3+B3 (High-High)

B3+B7 (High-High)
	1.8G+1.8G+2.6G
1.8G+2.6G+2.6G
	B3
	0.5
	B3
	0.0

	
	
	
	
	B7
	0.5
	B7
	0.0

	
	B3+B7+B7
	B3+B7 (High-High)

B7+B7 (High-High)
	1.8G+1.8G+2.6G
1.8G+2.6G+2.6G
	B3
	0.5
	B3
	0.0

	
	
	
	
	B7
	0.5
	B7
	0.0

	
	B25+B41+B41
	B41+B41 (High-High)
	1.8G+1.8G+2.6G
	B25
	0.5
	B25
	0.0

	
	
	
	
	B41
	0.5
	B41
	0.0


<Unchanged sections are omitted>

5.1.5
Summary of interference studies

Table 5.1.5-1 summarizes the self-interference studies presented in chapter 6 in this technical report.
Table 5.1.5-1: Summary of Self-interference analysis for 2UL/3DL CA

	downlink 
CA configuration
	uplink 
CA Configuration
	Harmonic

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

	CA_1A-3A-5A
	CA_1A-3A
	-
	-
	-
	N/A

	
	CA_1A-5A
	-
	-
	yes
	Table 7.3.1A-0bA for CA_1A-3A [3]

	
	CA_3A-5A
	-
	-
	-
	N/A

	CA_1A-3A-8A
	CA_1A-3A
	-
	-
	-
	N/A

	
	CA_1A-8A
	2nd
	-
	yes
	Table 7.3.1A-0a for CA_3A-8A  [3]

Table 7.3.1A-0bA for CA_1A-3A [3]

	
	CA_3A-8A
	-
	-
	-
	N/A

	CA_1A-3A-19A
	CA_1A-3A
	-
	-
	-
	N/A

	
	CA_1A-19A
	-
	-
	yes
	Table 7.3.1A-0bA for CA_1A-3A [3]

	
	CA_3A-19A
	-
	-
	-
	N/A

	CA_1A-5A-7A
	CA_1A-5A
	-
	-
	-
	N/A

	
	CA_1A-7A
	-
	5th order
	-
	1.0

	
	CA_5A-7A
	-
	-
	-
	N/A

	CA_1A-18A-28A
	CA_1A-18A
	-
	-
	yes
	7.3.1A-0bA for CA_18A-28A [3]

	
	CA_1A-28A
	-
	5th order
	-
	No MSD test case needed due the operator spectrum holdings

	
	CA_18A-28A
	B28 3rd harmonic
	5th order
	-
	No MSD test case needed due the operator spectrum holdings

	CA_1A-19A-21A
	CA_1A-19A
	-
	-
	-
	N/A

	
	CA_1A-21A
	-
	-
	-
	N/A

	
	CA_19A-21A
	-
	-
	-
	N/A

	CA_2A-4A-12A
	CA_2A-4A,
	-
	-
	-
	N/A

	
	CA_4A-12A
	-
	4th order
	-
	No MSD test case needed due very small IMD overlap on received channel

	CA_2A-5A-13A
	CA_2A-13A
	-
	-
	-
	N/A

	CA_3A-7A-20A
	CA_3A-7A
	-
	2nd order
	-
	10.5

	
	CA_3A-20A
	-
	2nd order
	-
	26.0

	
	CA_7A-20A
	-
	-
	-
	N/A

	CA_4A-5A-13A
	CA_4A-13A
	-
	-
	-
	N/A

	CA_3A-7A-28A
	CA_3A-7A
	
	2nd order
	
	TBD

	
	
	
	
	
	

	
	CA_7A-28A
	
	2nd order
	-
	TBD

	CA_3A-7C
	CA_3A-7A
	
	4th order
	-
	7.3.1A-0f: for CA_3A-7A [3]

	
	CA_7C
	
	
	-
	N/A

	CA_3C-7A
	CA_3A-7A
	
	4th order
	-
	7.3.1A-0f: for CA_3A-7A [3]

	
	CA_3C
	
	
	-
	N/A

	CA_25A-41C
	CA_41C
	
	
	-
	N/A


<Unchanged sections are omitted>

6.11
LTE Advanced Carrier Aggregation: Band 3 and Band 7 and Band 28 with 2 ULs

6.11.1
List of specific combination issues

6.11.1.1
Channel bandwidths per operating band for CA

Table 6.11.1.1-1: CA configurations under study

	E-UTRA CA configuration / Bandwidth combination set

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

	CA_3A-7A-28A
	CA_3A-7A,
CA_7A-28A

	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	


6.11.1.2
Co-existence studies for LTE-A UL CA_3A-7A and DL CA_3A-7A-28A

For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.11.1.2-1
Table 6.11.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2500
	2570

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

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

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

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

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

	IMD frequency limits (MHz)
	715
	860
	4210
	4355

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

	IMD frequency limits (MHz)
	850
	1070
	3215
	3430

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

	IMD frequency limits (MHz)
	5920
	6140
	6710
	6925

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

	IMD frequency limits (MHz)
	2560
	2855
	5715
	6000

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

	IMD frequency limits (MHz)
	7630
	7925
	9210
	9495

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

	IMD frequency limits (MHz)
	1720
	1430
	8420
	8710

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

	IMD frequency limits (MHz)
	8570
	8215
	4640
	8215

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

	IMD frequency limits (MHz)
	11710
	12065
	9340
	9710

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

	IMD frequency limits (MHz)
	4290
	3930
	355
	10

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

	IMD frequency limits (MHz)
	10920
	11280
	10130
	10495


Second order intermodulation product of band 3 and band 7 transmissions will interfere band 28 reception. 4th order IMD will interfere band 7 reception which is already captured into the specifications.




	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



6.11.1.3
Co-existence studies for LTE-A UL CA_7A-28A and DL CA_3A-7A-20A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.11.1.4-1
Table 6.11.1.4-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	2500
	2570
	703
	748

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

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

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

	3rd harmonics frequency limits (MHz)
	7500
	7710
	2109
	2244

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

	IMD frequency limits (MHz)
	1867
	1752
	3203
	3318

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

	IMD frequency limits (MHz)
	4252
	4437
	1164
	1004

	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)
	5703
	5888
	3906
	4066

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

	IMD frequency limits (MHz)
	6752
	7007
	461
	256

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

	IMD frequency limits (MHz)
	8203
	8458
	4609
	4814

	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)
	3504
	3734
	6406
	6636

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

	IMD frequency limits (MHz)
	492
	242
	9577
	242

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

	IMD frequency limits (MHz)
	5312
	5562
	10703
	11028

	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)
	2756
	3031
	6304
	6004

	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)
	7109
	7384
	8906
	9206


Second order intermodulation product of band 7 and band 28 transmissions will interfere band 3 reception.
6.11.1.4
MSD

When uplink CA configuration CA_3A-7A is paired with downlink CA configuration CA_3A-7A-28A then 2nd order intermodulation product from 2 uplink operation will interfere band 28 reception.


When uplink CA configuration CA_7A-28A is paired with downlink CA configuration CA_3A-7A-28A then 2nd order intermodulation product from 2 uplink operation will interfere band 3 reception.
6.11.1.5
∆TIB and ∆RIB values
<Text will be added.>
<End of changes>
