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1. Introduction

New WID on LTE Advanced inter-band CA Rel-15 for xDL/3UL with x=3,4,5 has been approved in [1]. The purpose of this contribution is to describe xDL/3UL carrier aggregation requirements.

Since all CA combinations of the new WID [1] contain intra band continuous CA in UL, these combinations have only two kinds of UL form the band perspective of view. Therefore, we can consider these combinations in the same way as xDL/2UL carrier aggregation (TR 36.715-00-02). 
This contribution first introduces specific band combination part of these xDL/3UL CA combinations in section 2. Then we propose how to specify the requirements in section 3 and draw the conclusion in section 4..
2. xDLs/3ULs Inter-Band Carrier Aggregation: Specific Band Combination Part
2.1
CA_3DL_3A-42C_3UL_3A-42C_BCS0
2.1.1
Channel bandwidths per operating band for CA
Table 2.1.1-1: Inter-band CA operating bands
	E-UTRA CA Band
	E-UTRA  Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	CA_3-42
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

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


Table 2.1.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

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

[MHz]
	Bandwidth combination set

	CA_3A-42C
	CA_3A-42C
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

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


2.1.2
Co-existence studies

CA_3DL_3A-42C_3UL_3A-42C_BCS0 has the same IMD and harmonic issues as dual uplink CA_3A-42A, so this part can refer to TR 36.714-02-02.
2.1.3
∆TIB and ∆RIB values
(TIB,c and (RIB values are given in the tables below.

Table 2.1.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-42C
	3
	0.6

	
	42
	0.8


Table 2.1.3-2: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-42C
	3
	0.2

	
	42
	0.5


2.1.4
MSD
The same requirements of CA_3A-42A and CA_3A-42C in TS36.101 are applied for CA_3DL_3A-42C_3UL_3A-42C_BCS0.

Table 2.1.4-1: MSD due to IMD issue for carrier aggregation
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	EUTRA CA 

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

	CA_3A-42C
	3
	1740
	5
	25
	1835
	29.8
	FDD
	IMD24

	
	42
	3575
	5
	25
	3575
	N/A
	TDD
	N/A

	CA_3A-42C
	3
	1765
	5
	25
	1860
	8.0
	FDD
	IMD44

	
	42
	3435
	5
	25
	3435
	N/A
	TDD
	N/A

	NOTE 4:
This band is subject to IMD5 also which MSD is not specified.


Table 2.1.4-2: MSD due to harmonic issue for carrier aggregation
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_3A-42C8,9
	3
	
	
	-96.8
	-93.8
	-92
	-90.8
	FDD

	
	4221
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	CA_3A-42C10
	3
	
	
	-96.8
	-93.8
	-92
	-90.8
	FDD

	
	4221
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	NOTE 8:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band and a range FHD above and below the edge of this downlink transmission bandwidth. The value FHD depends on the E-UTRA configuration: FHD = 10 MHz for CA_3A-42C, CA_3A-42D, CA_3A-3A-42C, CA_3A-42A-42C, CA_1A-3A-19A-42C, CA_1A-3A-21A-42C, CA_1A-3A-42C, CA_3A-28A-42C, CA_3A-19A-42C, CA_3A-28A-41A-42C and CA_3A-28A-41C-42A.
NOTE 9:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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NOTE 10:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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NOTE 21:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.


2.2
CA_3DL_1A-42C_3UL_1A-42C_BCS0
2.2.1
Channel bandwidths per operating band for CA
Table 2.2.1-1: Inter-band CA operating bands
	E-UTRA CA Band
	E-UTRA  Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	CA_1-42
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

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


Table 2.2.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

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

[MHz]
	Bandwidth combination set

	CA_1A-42C
	CA_1A-42C
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

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


2.2.2
Co-existence studies

Co-existence studies of dual uplink CA_1A-42A can be reused, so this part can refer to TR 36.860-13 and there is no IMD and harmonic issue for this CA configuration.
2.2.3
∆TIB and ∆RIB values
(TIB,c and (RIB values are given in the tables below.

Table 2.2.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-42C
	1
	0.3

	
	42
	0.8


Table 2.2.3-2: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-42C
	1
	0

	
	42
	0.5


2.2.4
MSD
There is no MSD requirement needed for this CA configuration.
2.3
CA_3DL_3A-41C_3UL_3A-41C_BCS0
2.3.1
Channel bandwidths per operating band for CA
Table 2.3.1-1: Inter-band CA operating bands
	E-UTRA CA Band
	E-UTRA  Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	CA_3-41
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD


Table 2.3.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

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

[MHz]
	Bandwidth combination set

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

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


2.3.2
Co-existence studies

CA_3DL_3A-41C_3UL_3A-41C_BCS0 has the same IMD and harmonic issues as dual uplink CA_3A-41A, so this part can refer to TR 36.714-02-02.
2.3.3
∆TIB and ∆RIB values
(TIB,c and (RIB values are given in the tables below.

Table 2.1.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-41C
	3
	0.6

	
	41
	0.8


Table 2.1.3-2: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-42C
	3
	0.2

	
	42
	0.5


2.3.4
MSD
The same requirements of dual uplink CA_3A-41C in TS36.101 are applied for CA_3DL_3A-42C_3UL_3A-42C_BCS0.

Table 2.3.4-1: MSD due to IMD issue for carrier aggregation
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	EUTRA CA 

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

	CA_3A-41C
	3
	1740
	5
	25
	1835
	8.2
	FDD
	IMD4

	
	41
	2657.5
	5
	25
	2657.5
	N/A
	TDD
	N/A


2.4
CA_4DL_1A-41A-42C_3UL_1A-42C_BCS0
2.4.1
Channel bandwidths per operating band for CA
Table 2.4.1-1: Inter-band CA operating bands
	E-UTRA CA Band
	E-UTRA  Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	CA_1-41-42
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	


Table 2.4.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

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

[MHz]
	Bandwidth combination set

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

	
	
	41
	
	
	
	Yes
	Yes
	Yes
	
	

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


2.4.2
Co-existence studies

Co-existence studies of CA_1A-41A-42A with uplink configurations CA_1A-42A can be reused, so this part can refer to TR 36.715-00-02.
2.4.3
∆TIB and ∆RIB values
(TIB,c and (RIB values are given in the tables below.

Table 2.4.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-41A-42C
	1
	0.5

	
	41
	0.5

	
	42
	0.8


Table 2.4.3-2: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-41A-42C
	1
	0

	
	41
	0

	
	42
	0.5


2.4.4
MSD
There is no MSD requirement needed for this CA configuration based on the same assumption in TR 36.715-00-02 that Band 41 and Band 42 are synchronized.

2.5
CA_4DL_3A-41A-42C_3UL_3A-42C_BCS0
2.5.1
Channel bandwidths per operating band for CA
Table 2.5.1-1: Inter-band CA operating bands
	E-UTRA CA Band
	E-UTRA  Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	CA_3-41-42
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	


Table 2.5.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

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

[MHz]
	Bandwidth combination set

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

	
	
	41
	
	
	
	Yes
	Yes
	Yes
	
	

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


2.5.2
Co-existence studies

Co-existence studies of CA_3A-41A-42A with uplink configurations CA_3A-42A can be reused, so this part can refer to TR 36.715-00-02.
2.5.3
∆TIB and ∆RIB values
(TIB,c and (RIB values are given in the tables below.

Table 2.5.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-41A-42C14
	3
	1

	
	41
	0.35/0.86

	
	42
	0.8

	NOTE 5: 
The requirement is specified for the frequency range of 2545-2690MHz. 

NOTE 6: 
The requirement is specified for the frequency range of 2496-2545MHz.

NOTE 14: Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx among TDD bands.


Table 2.5.3-2: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-41A-42C13
	3
	0.5

	
	41
	05/0.56

	
	42
	0.5

	NOTE 5: 
The requirement is specified for the frequency range of 2545-2690MHz.

NOTE 6: 
The requirement is specified for the frequency range of 2496-2545MHz. 

NOTE 13:
Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx among TDD bands.


2.5.4
MSD
The same MSD requirements of dual uplink CA_3A-42A specified in TS36.101 are applied for this CA configuration. There is no interference component from 2 uplink operation which would interfere the downlink of the third band for this CA configuration.
2.6
CA_4DL_3A-41A-42C_3UL_41A-42C_BCS0
2.6.1
Channel bandwidths per operating band for CA
Table 2.6.1-1: Inter-band CA operating bands
	E-UTRA CA Band
	E-UTRA  Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	CA_3-41-42
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	


Table 2.6.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

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

[MHz]
	Bandwidth combination set

	CA_3A-41A-42C
	CA_41A-42C
	3
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	41
	
	
	
	Yes
	Yes
	Yes
	
	

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


2.6.2
Co-existence studies

Co-existence studies of CA_3A-41A-42A with uplink configurations CA_41A-42A can be reused, so this part can refer to TR 36.714-00-02.
2.6.3
∆TIB and ∆RIB values
(TIB,c and (RIB values are given in the tables below.

Table 2.6.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-41A-42C14
	3
	1

	
	41
	0.35/0.86

	
	42
	0.8

	NOTE 5: 
The requirement is specified for the frequency range of 2545-2690MHz. 

NOTE 6: 
The requirement is specified for the frequency range of 2496-2545MHz.

NOTE 14: Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx among TDD bands.


Table 2.6.3-2: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-41A-42C13
	3
	0.5

	
	41
	05/0.56

	
	42
	0.5

	NOTE 5: 
The requirement is specified for the frequency range of 2545-2690MHz.

NOTE 6: 
The requirement is specified for the frequency range of 2496-2545MHz. 

NOTE 13:
Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx among TDD bands.


2.6.4
MSD
The same requirements of CA_3A-41A-42A with uplink CA_41A-42A in TS36.101 are applied for this CA configuration.

Table 2.6.4-1: MSD due to IMD issue for carrier aggregation
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	EUTRA CA
	EUTRA CA
	EUTRA band
	UL Fc
	UL BW
	UL
	DL Fc
	DL BW
	MSD
	Duplex mode
	

	DL Configuration
	UL Configuration
	
	(MHz)
	(MHz)
	CLRB
	(MHz)
	(MHz)
	(dB)
	
	

	CA_3A-41A-42C
	CA_41A-42C
	41
	2640
	10
	50
	2640
	10
	N/A
	TDD
	N/A

	
	
	42
	3425
	10
	50
	3425
	10
	N/A
	TDD
	N/A

	
	
	3
	1760
	5
	25
	1855
	5
	16.0
	FDD
	IMD3


2.7
CA_4DL_3A-41C-42A_3UL_3A-41C_BCS0
2.7.1
Channel bandwidths per operating band for CA
Table 2.7.1-1: Inter-band CA operating bands
	E-UTRA CA Band
	E-UTRA  Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	CA_3-41-42
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	


Table 2.7.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

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

[MHz]
	Bandwidth combination set

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

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

	
	
	42
	
	
	
	Yes
	Yes
	Yes
	
	


2.7.2
Co-existence studies

Co-existence studies of CA_3A-41A-42A with uplink configurations CA_3A-41A can be reused, so this part can refer to TR 36.715-00-02.
2.7.3
∆TIB and ∆RIB values
(TIB,c and (RIB values are given in the tables below.

Table 2.7.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-41C-42A14
	3
	1

	
	41
	0.35/0.86

	
	42
	0.8

	NOTE 5: 
The requirement is specified for the frequency range of 2545-2690MHz. 

NOTE 6: 
The requirement is specified for the frequency range of 2496-2545MHz.

NOTE 14: Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx among TDD bands.


Table 2.7.3-2: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-41C-42A13
	3
	0.5

	
	41
	05/0.56

	
	42
	0.5

	NOTE 5: 
The requirement is specified for the frequency range of 2545-2690MHz.

NOTE 6: 
The requirement is specified for the frequency range of 2496-2545MHz. 

NOTE 13:
Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx among TDD bands.


2.7.4
MSD
2nd harmonic fall down of band 3 Tx should be addressed but this MSD was already studied in 2DL/1UL CA_3A-42A which has been captured in 36.101. There is no interference component from 2 uplink operation which would interfere the downlink of the third band for this CA configuration.

2.8
CA_4DL_3A-41C-42A_3UL_41C-42A_BCS0
2.8.1
Channel bandwidths per operating band for CA
Table 2.8.1-1: Inter-band CA operating bands
	E-UTRA CA Band
	E-UTRA  Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	CA_3-41-42
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	


Table 2.8.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

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

[MHz]
	Bandwidth combination set

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

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

	
	
	42
	
	
	
	Yes
	Yes
	Yes
	
	


2.8.2
Co-existence studies

Co-existence studies of CA_3A-41A-42A with uplink configurations CA_41A-42A can be reused, so this part can refer to TR 36.714-00-02.
2.8.3
∆TIB and ∆RIB values
(TIB,c and (RIB values are given in the tables below.

Table 2.8.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-41C-42A14
	3
	1

	
	41
	0.35/0.86

	
	42
	0.8

	NOTE 5: 
The requirement is specified for the frequency range of 2545-2690MHz. 

NOTE 6: 
The requirement is specified for the frequency range of 2496-2545MHz.

NOTE 14: Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx among TDD bands.


Table 2.7.3-2: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-41C-42A13
	3
	0.5

	
	41
	05/0.56

	
	42
	0.5

	NOTE 5: 
The requirement is specified for the frequency range of 2545-2690MHz.

NOTE 6: 
The requirement is specified for the frequency range of 2496-2545MHz. 

NOTE 13:
Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx among TDD bands.


2.8.4
MSD
The same requirements of CA_3A-41A-42A with uplink CA_41A-42A in TS36.101 are applied for this CA configuration.

Table 2.6.4-1: MSD due to IMD issue for carrier aggregation
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	EUTRA CA
	EUTRA CA
	EUTRA band
	UL Fc
	UL BW
	UL
	DL Fc
	DL BW
	MSD
	Duplex mode
	

	DL Configuration
	UL Configuration
	
	(MHz)
	(MHz)
	CLRB
	(MHz)
	(MHz)
	(dB)
	
	

	CA_3A-41C-42A
	CA_41C-42A
	41
	2640
	10
	50
	2640
	10
	N/A
	TDD
	N/A

	
	
	42
	3425
	10
	50
	3425
	10
	N/A
	TDD
	N/A

	
	
	3
	1760
	5
	25
	1855
	5
	16.0
	FDD
	IMD3


2.9
CA_5DL_1A-41C-42C_3UL_1A-42C_BCS0
2.9.1
Channel bandwidths per operating band for CA
Table 2.9.1-1: Inter-band CA operating bands
	E-UTRA CA Band
	E-UTRA  Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	CA_1-41-42
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	


Table 2.9.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

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

[MHz]
	Bandwidth combination set

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

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

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


2.9.2
Co-existence studies

Co-existence studies of CA_1A-41A-42A with uplink configurations CA_1A-42A can be reused, so this part can refer to TR 36.715-00-02.
2.9.3
∆TIB and ∆RIB values
(TIB,c and (RIB values are given in the tables below.

Table 2.9.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-41C-42C
	1
	0.5

	
	41
	0.5

	
	42
	0.8


Table 2.9.3-2: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-41C-42C
	1
	0

	
	41
	0

	
	42
	0.5


2.9.4
MSD
There is no MSD requirement needed for this CA configuration based on the same assumption in TR 36.715-00-02 that Band 41 and Band 42 are synchronized.

2.10
CA_5DL_3A-41C-42C_3UL_3A-41C_BCS0
2.10.1
Channel bandwidths per operating band for CA
Table 2.10.1-1: Inter-band CA operating bands
	E-UTRA CA Band
	E-UTRA  Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	CA_3-41-42
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	


Table 2.7.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

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

[MHz]
	Bandwidth combination set

	CA_3A-41C-42C
	CA_3A-41C
	3
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

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

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


2.10.2
Co-existence studies

Co-existence studies of CA_3A-41A-42A with uplink configurations CA_3A-41A can be reused, so this part can refer to TR 36.715-00-02.
2.10.3
∆TIB and ∆RIB values
(TIB,c and (RIB values are given in the tables below.

Table 2.10.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-41C-42C14
	3
	1

	
	41
	0.35/0.86

	
	42
	0.8

	NOTE 5: 
The requirement is specified for the frequency range of 2545-2690MHz. 

NOTE 6: 
The requirement is specified for the frequency range of 2496-2545MHz.

NOTE 14: Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx among TDD bands.


Table 2.10.3-2: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-41C-42C13
	3
	0.5

	
	41
	05/0.56

	
	42
	0.5

	NOTE 5: 
The requirement is specified for the frequency range of 2545-2690MHz.

NOTE 6: 
The requirement is specified for the frequency range of 2496-2545MHz. 

NOTE 13:
Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx among TDD bands.


2.10.4
MSD
2nd harmonic fall down of band 3 Tx should be addressed but this MSD was already studied in 2DL/1UL CA_3A-42A which has been captured in 36.101. There is no interference component from 2 uplink operation which would interfere the downlink of the third band for this CA configuration.

2.11
CA_5DL_3A-41C-42C_3UL_3A-42C_BCS0
2.11.1
Channel bandwidths per operating band for CA
Table 2.11.1-1: Inter-band CA operating bands
	E-UTRA CA Band
	E-UTRA  Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	CA_3-41-42
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	


Table 2.11.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

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

[MHz]
	Bandwidth combination set

	CA_3A-41C-42C
	CA_3A-42C
	3
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

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

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


2.11.2
Co-existence studies

Co-existence studies of CA_3A-41A-42A with uplink configurations CA_3A-42A can be reused, so this part can refer to TR 36.715-00-02.
2.11.3
∆TIB and ∆RIB values
(TIB,c and (RIB values are given in the tables below.

Table 2.11.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-41C-42C14
	3
	1

	
	41
	0.35/0.86

	
	42
	0.8

	NOTE 5: 
The requirement is specified for the frequency range of 2545-2690MHz. 

NOTE 6: 
The requirement is specified for the frequency range of 2496-2545MHz.

NOTE 14: Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx among TDD bands.


Table 2.11.3-2: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-41C-42C13
	3
	0.5

	
	41
	05/0.56

	
	42
	0.5

	NOTE 5: 
The requirement is specified for the frequency range of 2545-2690MHz.

NOTE 6: 
The requirement is specified for the frequency range of 2496-2545MHz. 

NOTE 13:
Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx among TDD bands.


2.11.4
MSD
The same MSD requirements of dual uplink CA_3A-42A specified in TS36.101 are applied for this CA configuration. There is no interference component from 2 uplink operation which would interfere the downlink of the third band for this CA configuration.
2.12
CA_5DL_3A-41C-42C_3UL_41A-42C_BCS0
2.12.1
Channel bandwidths per operating band for CA
Table 2.12.1-1: Inter-band CA operating bands
	E-UTRA CA Band
	E-UTRA  Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	CA_3-41-42
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	


Table 2.12.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

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

[MHz]
	Bandwidth combination set

	CA_3A-41C-42C
	CA_41A-42C
	3
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

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

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


2.12.2
Co-existence studies

Co-existence studies of CA_3A-41A-42A with uplink configurations CA_41A-42A can be reused, so this part can refer to TR 36.714-00-02.
2.12.3
∆TIB and ∆RIB values
(TIB,c and (RIB values are given in the tables below.

Table 2.12.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-41C-42C14
	3
	1

	
	41
	0.35/0.86

	
	42
	0.8

	NOTE 5: 
The requirement is specified for the frequency range of 2545-2690MHz. 

NOTE 6: 
The requirement is specified for the frequency range of 2496-2545MHz.

NOTE 14: Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx among TDD bands.


Table 2.12.3-2: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-41C-42C13
	3
	0.5

	
	41
	05/0.56

	
	42
	0.5

	NOTE 5: 
The requirement is specified for the frequency range of 2545-2690MHz.

NOTE 6: 
The requirement is specified for the frequency range of 2496-2545MHz. 

NOTE 13:
Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx among TDD bands.


2.12.4
MSD
The same requirements of CA_3A-41A-42A with uplink CA_41A-42A in TS36.101 are applied for this CA configuration.

Table 2.12.4-1: MSD due to IMD issue for carrier aggregation
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	EUTRA CA
	EUTRA CA
	EUTRA band
	UL Fc
	UL BW
	UL
	DL Fc
	DL BW
	MSD
	Duplex mode
	

	DL Configuration
	UL Configuration
	
	(MHz)
	(MHz)
	CLRB
	(MHz)
	(MHz)
	(dB)
	
	

	CA_3A-41C-42C
	CA_41A-42C
	41
	2640
	10
	50
	2640
	10
	N/A
	TDD
	N/A

	
	
	42
	3425
	10
	50
	3425
	10
	N/A
	TDD
	N/A

	
	
	3
	1760
	5
	25
	1855
	5
	16.0
	FDD
	IMD3


2.13
CA_5DL_3A-41C-42C_3UL_41C-42A_BCS0
2.13.1
Channel bandwidths per operating band for CA
Table 2.13.1-1: Inter-band CA operating bands
	E-UTRA CA Band
	E-UTRA  Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	CA_3-41-42
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	


Table 2.13.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

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

[MHz]
	Bandwidth combination set

	CA_3A-41C-42C
	CA_41C-42A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

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

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


2.13.2
Co-existence studies

Co-existence studies of CA_3A-41A-42A with uplink configurations CA_41A-42A can be reused, so this part can refer to TR 36.714-00-02.
2.13.3
∆TIB and ∆RIB values
(TIB,c and (RIB values are given in the tables below.

Table 2.13.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-41C-42C14
	3
	1

	
	41
	0.35/0.86

	
	42
	0.8

	NOTE 5: 
The requirement is specified for the frequency range of 2545-2690MHz. 

NOTE 6: 
The requirement is specified for the frequency range of 2496-2545MHz.

NOTE 14: Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx among TDD bands.


Table 2.13.3-2: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-41C-42C13
	3
	0.5

	
	41
	05/0.56

	
	42
	0.5

	NOTE 5: 
The requirement is specified for the frequency range of 2545-2690MHz.

NOTE 6: 
The requirement is specified for the frequency range of 2496-2545MHz. 

NOTE 13:
Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx among TDD bands.


2.13.4
MSD
The same requirements of CA_3A-41A-42A with uplink CA_41A-42A in TS36.101 are applied for this CA configuration.

Table 2.13.4-1: MSD due to IMD issue for carrier aggregation
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	EUTRA CA
	EUTRA CA
	EUTRA band
	UL Fc
	UL BW
	UL
	DL Fc
	DL BW
	MSD
	Duplex mode
	

	DL Configuration
	UL Configuration
	
	(MHz)
	(MHz)
	CLRB
	(MHz)
	(MHz)
	(dB)
	
	

	CA_3A-41C-42C
	CA_41C-42A
	41
	2640
	10
	50
	2640
	10
	N/A
	TDD
	N/A

	
	
	42
	3425
	10
	50
	3425
	10
	N/A
	TDD
	N/A

	
	
	3
	1760
	5
	25
	1855
	5
	16.0
	FDD
	IMD3


3. xDLs/3ULs Inter-Band Carrier Aggregation Specification
Since there are no tables for 3UL CA configurations and MSD requirements in current specification such as TS36.101, we need either create new tables or reuse current tables. In order to keep current structure of specification as much as possible, we propose to reuse current tables.

Proposal 1: Specify CA configurations and MSD requirements of xDLs/3ULs highlighted by yellow in section 2 by using current tables of specification.
4. Conclusion
Proposal 1: Specify CA configurations and MSD requirements of xDLs/3ULs highlighted by yellow in section 2 by using current tables of specification.
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