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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document is a technical report for Intra-band NR CA (mDL/1UL) and inter-band NR CA (nDL/1UL) (m and n are FFS) under Rel-15 time frame. The purpose is to gather the relevant background information and studies in order to address Intra-band NR CA (mDL/1UL) and inter-band NR CA (nDL/1UL) (m and n are FFS) for the Rel-15 band combinations in Table 1-1.
Table 1-1: Release 15 Intra-band NR CA Contiguous
	CA combination
	REL independent from

	n257
	Rel-15

	n41
	Rel-15

	n258
	Rel-15

	n77
	Rel-15

	n78
	Rel-15

	n79
	Rel-15

	n41
	Rel-15


Table 1-2: Release 15 Intra-band NR CA Non-contiguous
	CA combination
	REL independent from

	n257-n257
	Rel-15

	n260-n260
	Rel-15

	n260-n260-n260-n260-n260-n260-n260-n260
	Rel-15


Table 1-3: Release 15 Inter-band NR CA
	CA combination
	REL independent from

	n71-n257
	Rel-15

	n71-n260
	Rel-15

	n66-n257
	Rel-15

	n66-n260
	Rel-15

	n2-n257
	Rel-15

	n2-n260
	Rel-15

	n66-n71
	Rel-15

	n2-n71
	Rel-15

	n28-n78
	Rel-15

	n75-n78
	Rel-15

	n76-n78
	Rel-15

	n50-n78
	Rel-15

	n51-n78
	Rel-15

	n8-n78
	Rel-15

	n8-n258
	Rel-15

	n77-n79
	Rel-15

	n78-n79
	Rel-15

	n77-n257
	Rel-15

	n78-n257
	Rel-15

	n79-n257
	Rel-15


This TR contains a general part and band specific combination part. The actual requirements are added to the corresponding technical specifications.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]

3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

3.2
Symbols

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

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
4
Background
The present document is a technical report for Carrier Aggregation (CA) band combinations of Intra-band NR (mDL/1UL) and inter-band NR (nDL/1UL) under Rel-15 time frame. It covers both the UE and BS side. The document is divided in two different parts:

- 
General part: this part covers BS and UE specific which is band combination independent. 

- 
Specific band combination part:  this part covers each band combination and its specific issues independently from each other (i.e. one subclause is defined per band combination)

The specific band combination parts are independent and therefore, the working speed also differs.
4.1
TR Maintenance
A single company is responsible for introducing all approved TPs in the current TR, i.e. TR editor. However, it is the responsibility of the contact person of each band combination to ensure that the TPs related to the band combination have been implemented.
5
Intra-band NR: General Part
<Text will be added.>

6
Intra-Band Carrier Aggregation NR: Specific Band Combination Part

6.1
CA_n77X
6.1.1
Operating bands for CA
Table 6.1.1-1: Intra-band CA

	NR CA Band
	NR 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_n77
	n77
	3300 MHz
	–
	4200 MHz
	3300 MHz
	–
	4200 MHz
	TDD


6.1.2

Channel bandwidths per operating band for CA
Table 6.1.2-1: Supported NR bandwidths per CA configuration for intra-band CA for 2CC
	Component carriers in order of increasing carrier frequency

	NR CA Configuration
	Uplink CA configurations
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Maximum aggregated bandwidth

[MHz]

	CA_n77X
	-
	50
	60, 80
	200

	
	
	60
	60
	

	
	
	60, 80
	80
	

	
	
	50, 80, 100
	100
	


Editor’s note: Notation of CA bandwidth class to be determined later and table format may be changed later
6.1.3
Co-existence studies
Table 6.1.3-1: Impact of UL and DL Harmonic Interference

	
	
	2nd  Harmonic
	3rd  Harmonic
	4th Harmonic
	5th Harmonic
	6th Harmonic
	7th Harmonic

	Band
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge

	n77
	3300
	4200
	6600
	8400
	9900
	12600
	13200
	16800
	16500
	21000
	19800
	25200
	23100
	29400


6.2
CA_n78X
6.2.1
Operating bands for CAv
Table 6.2.1-1: Intra-band CA

	NR CA Band
	NR 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_n78
	n78
	3300 MHz
	–
	3800 MHz
	3300 MHz
	–
	3800 MHz
	TDD


6.2.2

Channel bandwidths per operating band for CA
Table 6.2.2-1: Supported NR bandwidths per CA configuration for intra-band CA for 2CC
	Component carriers in order of increasing carrier frequency

	NR CA Configuration
	Uplink CA configurations
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Maximum aggregated bandwidth

[MHz]

	CA_n78X
	-
	50
	60, 80
	200

	
	
	60
	60
	

	
	
	60, 80
	80
	

	
	
	20, 50, 80, 100
	100
	


Editor’s note: Notation of CA bandwidth class to be determined later and table format may be changed later
6.2.3
Co-existence studies
Table 6.2.3-1: Impact of UL and DL Harmonic Interference

	
	
	2nd  Harmonic
	3rd  Harmonic
	4th Harmonic
	5th Harmonic
	6th Harmonic
	7th Harmonic

	Band
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge

	n78
	3300
	3800
	6600
	7600
	9900
	11400
	13200
	15200
	16500
	19000
	19800
	22800
	23100
	26600


6.3
CA_n79X
6.3.1
Operating bands for CA
Table 6.3.1-1: Intra-band CA

	NR CA Band
	NR 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_n79
	n79
	4400 MHz
	–
	5000 MHz
	4400 MHz
	–
	5000 MHz
	TDD


6.3.2

Channel bandwidths per operating band for CA
Table 6.3.2-1: Supported NR bandwidths per CA configuration for intra-band CA for 2CC
	Component carriers in order of increasing carrier frequency

	NR CA Configuration
	Uplink CA configurations
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Maximum aggregated bandwidth

[MHz]

	CA_n79X
	-
	50
	60, 80
	200

	
	
	60
	60
	

	
	
	60, 80
	80
	

	
	
	50, 80, 100
	100
	


Editor’s note: Notation of CA bandwidth class to be determined later and table format may be changed later
6.3.3
Co-existence studies
Table 6.3.3-1: Impact of UL and DL Harmonic Interference

	
	
	2nd  Harmonic
	3rd  Harmonic
	4th Harmonic
	5th Harmonic
	6th Harmonic
	7th Harmonic

	Band
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge

	n79
	4400
	5000
	8800
	10000
	13200
	15000
	17600
	20000
	22000
	25000
	26400
	30000
	30800
	35000


6.4
CA_n257
6.4.1
Operating bands for CA
Table 6.4.1-1: Intra-band CA

	NR CA Band
	NR 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_n257
	n257
	26500 MHz
	–
	29500 MHz
	26500 MHz
	–
	29500 MHz
	TDD


6.4.2

Channel bandwidths per operating band for CA
Table 6.4.2-1: Supported NR bandwidths per CA configuration for intra-band CA
	

	
	
	
	
	


	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



	
	
	E-UTRA CA configuration / Bandwidth combination set

	NR CA configuration
	Uplink CA configurations
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
BW (MHz)
	BCS
	Fallback group

	
	
	CBW (MHz)
	CBW (MHz)
	CBW (MHz)
	CBW (MHz)
	CBW (MHz)
	CBW (MHz)
	CBW (MHz)
	CBW (MHz)
	
	
	

	CA_257B
	
	50, 100 , 200 ,400
	400
	
	
	
	
	
	
	800
	0
	1

	CA_257D
	
	50, 100, 200
	200
	
	
	
	
	
	
	400
	0
	2

	CA_257E
	
	50, 100, 200
	200
	200
	
	
	
	
	
	600
	0
	2

	CA_257F
	
	50, 200
	200
	200
	200
	
	
	
	
	800
	0
	2

	CA_257G
	
	100
	100
	
	
	
	
	
	
	200
	0
	3

	CA_257H
	
	100
	100
	100
	
	
	
	
	
	300
	0
	3

	CA_257I
	
	100
	100
	100
	100
	
	
	
	
	400
	0
	3

	CA_257J
	
	100
	100
	100
	100
	100
	
	
	
	500
	0
	3

	CA_257K
	
	100
	100
	100
	100
	100
	100
	
	
	600
	0
	3

	CA_257L
	
	100
	100
	100
	100
	100
	100
	100
	
	700
	0
	3

	CA_257M
	
	100
	100
	100
	100
	100
	100
	100
	100
	800
	0
	3


6.4.3
Co-existence studies
Table 6.4.3-1: Impact of UL and DL Harmonic Interference

	
	
	2nd  Harmonic
	3rd  Harmonic
	4th Harmonic
	5th Harmonic
	6th Harmonic
	7th Harmonic

	Band
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge

	n257
	26500
	29500
	53000
	59000
	79500
	88500
	106000
	118000
	132500
	147500
	159000
	177000
	185500
	206500


7
Inter-band NR: General Part
<Text will be added.>

8
Inter-Band Carrier Aggregation NR: Specific Band Combination Part

8.1
CA_n71A-n257A
8.1.1
Channel bandwidths per operating band for CA
Table 8.1.1-1: CA band combination of band n71 + n257

	NR CA Band Combination
	NR 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_n71A-n257A
	n71
	663 MHz
	–
	698 MHz
	617 MHz
	–
	652 MHz
	FDD

	
	n257
	26.5 GHz
	–
	29.5 GHz
	26.5 GHz
	–
	29.5 GHz
	TDD


Table 8.1.1-2 Supported bandwidths per CA band combination of CA_n71A-n257A 
	CA operating / channel bandwidth

	NR CA Configuration
	NR Band
	Subcarrier spacing
[kHz]
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	[40
MHz]
	50
MHz
	[60
MHz]
	80
MHz
	100 MHz
	[200 MHz]
	400 MHz
	Maximum aggregated bandwidth

[MHz]

	CA_n71A-n257A
	n71
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	420
(220 for Band n257 with 60kHz SCS)

	
	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	
	n257
	60
	
	
	
	
	
	Yes
	
	
	Yes
	Yes
	
	

	
	
	120
	
	
	
	
	
	Yes
	
	
	Yes
	Yes
	Yes
	


8.1.2
UE co-existence studies
Table 8.1.2-1 gives the UL 2nd, 3rd, 4th, 5th, 6th, 7th harmonic for CA_n71A-n257A. 
Table 8.1.2-1: Band n71 and Band n257 UL harmonics products

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	663
	698
	26500
	29500

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

	2nd harmonics frequency limits (MHz) 
	1326
	1396
	53000
	59000

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

	3rd harmonics frequency limits (MHz)
	1989
	2094
	79500
	88500

	4th harmonics frequency limits
	4*fx_low
	4*fx_high
	4* fy_low
	4* fy_high

	4th harmonics frequency limits (MHz)
	2652
	2792
	106000
	118000

	5th harmonics frequency limits
	5*fx_low
	5*fx_high
	5* fy_low
	5* fy_high

	5th harmonics frequency limits (MHz)
	3315
	3490
	132500
	147500

	6th harmonics frequency limits
	6*fx_low
	6*fx_high
	6* fy_low
	6* fy_high

	6th harmonics frequency limits (MHz)
	3978
	4188
	159000
	177000

	7th harmonics frequency limits
	7*fx_low
	7*fx_high
	7* fy_low
	7* fy_high

	7th harmonics frequency limits (MHz)
	4641
	4886
	185500
	206500


It can be seen that the UL harmonic frequencies of Band n71 and Band n257 do not locate within the UE’s own receive bands, therefore it can be concluded that there is no issue on harmonic interference.
8.1.3
∆TIB and ∆RIB values
For CA_n71A-n257A, the (TIB,c and (RIB,c values are given in the tables below.

Table 8.1.3-1: ΔTIB,c

	NR inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n71A-n257A
	n71
	0

	
	n257
	0


Table 8.1.3-2: ΔRIB,c
	NR inter-band CA Configuration
	NR Band
	ΔRIB,c [dB]

	CA_n71A-n257A
	n71
	0

	
	n257
	0


8.1.4
REFSENs requirements
There is no specific REFSENs requirement.
8.2
CA_n77A-n79A
8.2.1
Channel bandwidths per operating band for CA
Table 8.2.1-1: Inter-band CA 

	NR CA Band
	NR 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_n77-n79
	n77
	3300 MHz
	–
	4200 MHz
	3300 MHz
	–
	4200 MHz
	TDD

	
	n79
	4400 MHz
	–
	5000 MHz
	4400 MHz
	–
	5000 MHz
	


Table 8.2.1-2: Supported NR bandwidths per CA configuration for inter-band CA 

	CA operating / channel bandwidth

	NR CA Configuration
	Band
	Subcarrier spacing

[kHz]
	10

MHz
	15

MHz
	20

MHz
	40

MHz
	50

MHz
	60

MHz
	80

MHz
	100 MHz
	Maximum aggregated bandwidth

[MHz]

	CA_n77A-n79A
	n77
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	200

	
	
	30
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	60
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	n79
	15
	
	
	
	Yes
	Yes
	
	
	
	

	
	
	30
	
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	60
	
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	


8.2.2
UE co-existence studies
Table 8.2.2-1: Impact of UL and DL Harmonic Interference

	
	
	2nd  Harmonic
	3rd  Harmonic
	4th Harmonic
	5th Harmonic
	6th Harmonic
	7th Harmonic

	Band
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge

	n77
	3300
	4200
	6600
	8400
	9900
	12600
	13200
	16800
	16500
	21000
	19800
	25200
	23100
	29400

	n79
	4400
	5000
	8800
	10000
	13200
	15000
	17600
	20000
	22000
	25000
	26400
	30000
	30800
	35000


8.2.3
ΔTIB and ΔRIB values
Since it’s quite challenging to have sufficient isolation between both bands by filtering or separate antenna due to frequency proximity (200 MHz gap), these two bands need to be synchronized. Therefore, TIB,c and RIB,c are to be zero for this CA configuration.

Table 8.2.3-1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n77A-n79A
	n77
	0

	
	n79
	0

	Note: Synchronization of sub-frame and Tx-Rx timing is assumed.


Table 8.2.3-2: ΔRIB
	Inter-band CA Configuration
	NR Band
	ΔRIB [dB]

	CA_n77A-n79A
	n77
	0

	
	n79
	0

	Note: Synchronization of sub-frame and Tx-Rx timing is assumed.


8.2.4
REFSENS requirements
Since both bands are supposed to be synchronized, no MSD requirement is needed.

8.3
CA_n78A-n79A
8.3.1
Channel bandwidths per operating band for CA
Table 8.3.1-1: Inter-band CA 

	NR CA Band
	NR 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_n78-n79
	n78
	3300 MHz
	–
	3800 MHz
	3300 MHz
	–
	3800 MHz
	TDD

	
	n79
	4400 MHz
	–
	5000 MHz
	4400 MHz
	–
	5000 MHz
	


Table 8.3.1-2: Supported NR bandwidths per CA configuration for inter-band CA 

	CA operating / channel bandwidth

	NR CA Configuration
	Band
	Subcarrier spacing

[kHz]
	10

MHz
	15

MHz
	20

MHz
	40

MHz
	50

MHz
	60

MHz
	80

MHz
	100 MHz
	Maximum aggregated bandwidth

[MHz]

	CA_n78A-n79A
	n78
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	200

	
	
	30
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	60
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	n79
	15
	
	
	
	Yes
	Yes
	
	
	
	

	
	
	30
	
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	60
	
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	


8.3.2
UE co-existence studies
Table 8.3.2-1: Impact of UL and DL Harmonic Interference

	
	
	2nd  Harmonic
	3rd  Harmonic
	4th Harmonic
	5th Harmonic
	6th Harmonic
	7th Harmonic

	Band
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge

	n78
	3300
	3800
	6600
	7600
	9900
	11400
	13200
	15200
	16500
	19000
	19800
	22800
	23100
	26600

	n79
	4400
	5000
	8800
	10000
	13200
	15000
	17600
	20000
	22000
	25000
	26400
	30000
	30800
	35000


8.3.3
ΔTIB and ΔRIB values
Table 8.3.3-1: Summary of IL and isolation of diplexer

	
	IL
	Isolation
	Note

	
	Below 3.8 GHz
	Above 4.4 GHz
	Below 3.8 GHz
	Above 4.4 GHz
	

	Vendor 1 
	1.0 dB (ETC)
	0.7 dB (ETC)
	21.1 dB (typ.)
	26 dB (typ.)
	Isolation of more than 55 dB is achievable with BPF

	Vendor 2 
	0.9 dB (ETC)
	1.1 dB (ETC)
	16 dB (ETC)
	16 dB (ETC)
	Isolation of 55 dB is achievable with BPF


Based on Table 8.3.3-1, TIB,c andRIB,c were derived as shown in below tables.
Table 8.3.3-2: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n78A-n79A
	n78
	0.5

	
	n79
	0.5


Table 8.3.3-3: ΔRIB
	Inter-band CA Configuration
	NR Band
	ΔRIB [dB]

	CA_n78A-n79A
	n78
	0

	
	n79
	0


8.3.4
REFSENS requirements
Since isolation of more than 55 dB between two bands can be achieved based on Table 8.3.3-1, no MSD should be specified for this CA configuration.
8.4
CA_n77A-n257A
8.4.1
Channel bandwidths per operating band for CA
Table 8.4.1-1: Inter-band CA 

	NR CA Band
	NR 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_n77-n257
	n77
	3300 MHz
	–
	4200 MHz
	3300 MHz
	–
	4200 MHz
	TDD

	
	n257
	26500 MHz
	–
	29500 MHz
	26500 MHz
	–
	29500 MHz
	


Table 8.4.1-2: Supported NR bandwidths per CA configuration for inter-band CA 

	CA operating / channel bandwidth

	NR CA Configuration
	Band
	Subcarrier spacing

[kHz]
	10

MHz
	15

MHz
	20

MHz
	40

MHz
	50

MHz
	60

MHz
	80

MHz
	100 MHz
	200 MHz
	400 MHz
	Maximum aggregated bandwidth

[MHz]

	CA_n77A-n257A
	n77
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	500

	
	
	30
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	60
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	n257
	60
	
	
	
	
	Yes
	
	
	Yes
	Yes
	
	

	
	
	120
	
	
	
	
	Yes
	
	
	Yes
	Yes
	Yes
	


8.4.2
UE co-existence studies
Table 8.4.2-1: Impact of UL Harmonic Interference

	
	
	2nd  Harmonic
	3rd  Harmonic
	4th Harmonic
	5th Harmonic
	6th Harmonic
	7th Harmonic

	Band
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge

	n77
	3300
	4200
	6600
	8400
	9900
	12600
	13200
	16800
	16500
	21000
	19800
	25200
	23100
	29400

	n257
	26500
	29500
	53000
	59000
	79500
	88500
	106000
	118000
	132500
	147500
	159000
	177000
	185500
	206500


Based on Table 8.4.2-1, it is expected that only 7th order harmonic of Band n77 UL may fall into Band n257 DL.
8.4.3
ΔTIB and ΔRIB values
Assuming separate antenna architecture between FR1 and FR2, (TIB,c and (RIB values for this CA configuration are given in the tables below.

Table 8.4.3-1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n77A-n257A
	n77
	0

	
	n257
	0


Table 8.4.3-2: ΔRIB
	Inter-band CA Configuration
	NR Band
	ΔRIB [dB]

	CA_n77A-n257A
	n77
	0

	
	n257
	0


8.4.4
REFSENS requirements
No IMD issues are expected in this CA configuration as these are TDD bands. Furthermore, there is also no MSD issue for harmonics since it was concluded that 7th order harmonic has no impact to Rx frequency of NR bands in FR2. 

8.5
CA_n78A-n257A
8.5.1
Operating bands for CA
Table 8.5.1-1: Inter-band CA 

	NR CA Band
	NR 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_n78-n257
	n78
	3300 MHz
	–
	3800 MHz
	3300 MHz
	–
	3800 MHz
	TDD

	
	n257
	26500 MHz
	–
	29500 MHz
	26500 MHz
	–
	29500 MHz
	


Table 8.5.1-2: Supported NR bandwidths per CA configuration for inter-band CA 
	CA operating / channel bandwidth

	NR CA Configuration
	Band
	Subcarrier spacing

[kHz]
	10

MHz
	15

MHz
	20

MHz
	40

MHz
	50

MHz
	60

MHz
	80

MHz
	100 MHz
	200 MHz
	400 MHz
	Maximum aggregated bandwidth

[MHz]

	CA_n78A-n257A
	n78
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	500

	
	
	30
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	60
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	n257
	60
	
	
	
	
	Yes
	
	
	Yes
	Yes
	
	

	
	
	120
	
	
	
	
	Yes
	
	
	Yes
	Yes
	Yes
	


8.5.2
Co-existence studies
Table 8.5.2-1: Impact of UL Harmonic Interference

	
	
	2nd  Harmonic
	3rd  Harmonic
	4th Harmonic
	5th Harmonic
	6th Harmonic
	7th Harmonic

	Band
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge

	n78
	3300
	3800
	6600
	7600
	9900
	11400
	13200
	15200
	16500
	19000
	19800
	22800
	23100
	26600

	n257
	26500
	29500
	53000
	59000
	79500
	88500
	106000
	118000
	132500
	147500
	159000
	177000
	185500
	206500


Based on Table 8.5.2-1, it is expected that only 7th order harmonic of Band n78 UL may fall into Band n257 DL.
8.5.3
ΔTIB and ΔRIB values
Assuming separate antenna architecture between FR1 and FR2, (TIB,c and (RIB values for this CA configuration are given in the tables below.

Table 8.5.3-1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n78A-n257A
	n78
	0

	
	n257
	0


Table 8.5.3-2: ΔRIB
	Inter-band CA Configuration
	NR Band
	ΔRIB [dB]

	CA_n78A-n257A
	n78
	0

	
	n257
	0


8.5.4
REFSENS requirements
No IMD issues are expected in this CA configuration as these are TDD bands. Furthermore, there is also no MSD issue for harmonics since it was concluded before that 7th order harmonic has no impact to Rx frequency of NR bands in FR2.

8.6
CA_n79A-n257A
8.6.1
Operating bands for CA
Table 8.6.1-1: Inter-band CA 

	NR CA Band
	NR 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_n79-n257
	n79
	4400 MHz
	–
	5000 MHz
	4400 MHz
	–
	5000 MHz
	TDD

	
	n257
	26500 MHz
	–
	29500 MHz
	26500 MHz
	–
	29500 MHz
	


Table 8.6.1-2: Supported NR bandwidths per CA configuration for inter-band CA 
	CA operating / channel bandwidth

	NR CA Configuration
	Band
	Subcarrier spacing

[kHz]
	40

MHz
	50

MHz
	60

MHz
	80

MHz
	100 MHz
	200 MHz
	400 MHz
	Maximum aggregated bandwidth

[MHz]

	CA_n79A-n257A
	n79
	15
	Yes
	Yes
	
	
	
	
	
	500

	
	
	30
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	60
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	n257
	60
	
	Yes
	
	
	Yes
	Yes
	
	

	
	
	120
	
	Yes
	
	
	Yes
	Yes
	Yes
	


8.6.2
Co-existence studies
Table 8.6.2-1: Impact of UL Harmonic Interference

	
	
	2nd  Harmonic
	3rd  Harmonic
	4th Harmonic
	5th Harmonic
	6th Harmonic
	7th Harmonic

	Band
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge

	n79
	4400
	5000
	8800
	10000
	13200
	15000
	17600
	20000
	22000
	25000
	26400
	30000
	30800
	35000

	n257
	26500
	29500
	53000
	59000
	79500
	88500
	106000
	118000
	132500
	147500
	159000
	177000
	185500
	206500


Based on Table 8.6.2-1, it is expected that 6th order harmonic of Band n79 UL may fall into Band n257 DL.
8.6.3
ΔTIB and ΔRIB values
Assuming separate antenna architecture between FR1 and FR2, (TIB,c and (RIB values for this CA configuration are given in the tables below.

Table 8.6.3-1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n79A-n257A
	n79
	0

	
	n257
	0


Table 8.6.3-2: ΔRIB
	Inter-band CA Configuration
	NR Band
	ΔRIB [dB]

	CA_n79A-n257A
	n79
	0

	
	n257
	0


8.6.4
REFSENS requirements
<To be added later>
8.7
NR intra-band contiguous n260 CA 
8.7.1
Operating bands for NR
Table 8.7.1-1: NR band combination of n260 band

	NR DC 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
	

	n260
	37000 MHz
	–
	40000 MHz
	37000 MHz
	–
	40000 MHz
	TDD


8.7.2
Channel bandwidths per operating band for NR CA
Table 8.7.2-1: NR CA configurations and bandwidth combination fallback group defined for contiguous intra-band CA

	NR CA configuration / Bandwidth combination set

	NR CA configuration
	Uplink CA configurations
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	BCS
	Fallback group

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

	CA_n260B
	
	50, 100, 200, 400
	400
	
	
	
	800
	0
	1

	CA_n260C
	
	50, 100, 200, 400
	400
	400
	
	
	1200
	0
	

	CA_n260D
	
	50, 100, 200
	200
	
	
	
	400
	0
	2

	CA_n260E
	
	50, 100, 200
	200
	200
	
	
	600
	0
	

	CA_n260F
	
	50, 100, 200
	200 
	200
	200
	
	800
	0
	

	CA_n260O
	
	50, 100
	50, 100
	
	
	
	200
	0
	4

	CA_n260P
	
	50, 100
	50, 100
	50, 100
	
	
	300
	0
	

	CA_n260Q
	
	50, 100
	50, 100, 
	50, 100
	50, 100
	
	400
	0
	


Table 8.7.2-2: NR CA configurations and bandwidth combination fallback group defined for contiguous intra-band CA

	NR CA configuration / Bandwidth combination set

	NR CA configuration
	Uplink CA configurations
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	BCS
	Fallback group

	
	
	CBW for carrier [MHz]
	CBW for carrier [MHz]
	CBW for carrier [MHz]
	CBW for carrier [MHz]
	CBW for carrier [MHz]
	CBW for carrier [MHz]
	CBW for carrier [MHz]
	CBW for carrier [MHz]
	
	
	

	CA_n260G
	
	100
	50, 100
	
	
	
	
	
	
	200
	0
	3

	CA_n260H
	
	100
	100
	50, 100
	
	
	
	
	
	300
	0
	

	CA_n260I
	
	100 
	100
	100
	50, 100
	
	
	
	
	400
	0
	

	CA_n260J
	
	100
	100
	100
	100
	50, 100
	
	
	
	500
	0
	

	CA_n260K
	
	100
	100
	100
	100
	100
	50, 100
	
	
	600
	0
	

	CA_n260L
	
	100
	100
	100
	100
	100
	100
	50, 100
	
	700
	0
	

	CA_n260M
	
	100
	100
	100
	100
	100
	100
	100
	50, 100
	800
	0
	


8.8
NR intra-band contiguous n261 CA
8.8.1
Operating bands for NR
Table 8.8.1-1: NR band combination of NR band
	NR DC 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
	

	n261
	27500 MHz
	–
	28350 MHz
	27500 MHz
	–
	28350 MHz
	TDD


8.8.2
Channel bandwidths per operating band for NR CA
Table 8.8.2-1: NR CA configurations and bandwidth combination fallback group defined for contiguous intra-band CA
	NR CA configuration / Bandwidth combination set

	NR CA configuration
	Uplink CA configurations
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	BCS
	Fallback group

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

	CA_n261B
	
	50, 100, 200, 400
	400
	
	
	
	800
	0
	1

	CA_n261C
	
	50, 100, 200, 400
	400
	400
	
	
	1200
	0
	

	CA_n261D
	
	50, 100, 200
	200
	
	
	
	400
	0
	2

	CA_n261E
	
	50, 100, 200
	200
	200
	
	
	600
	0
	

	CA_n261F
	
	50, 100, 200
	200 
	200
	200
	
	800
	0
	

	CA_n261O
	
	50, 100
	50, 100
	
	
	
	200
	0
	4

	CA_n261P
	
	50, 100
	50, 100
	50, 100
	
	
	300
	0
	

	CA_n261Q
	
	50, 100
	50, 100, 
	50, 100
	50, 100
	
	400
	0
	


Table 8.8.2-2: NR CA configurations and bandwidth combination fallback group defined for contiguous intra-band CA

	
	
	NR CA configuration / Bandwidth combination set
	
	

	NR CA configuration
	Uplink CA configurations
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	BCS
	Fallback group

	
	
	CBW for carrier [MHz]
	CBW for carrier [MHz]
	CBW for carrier [MHz]
	CBW for carrier [MHz]
	CBW for carrier [MHz]
	CBW for carrier [MHz]
	CBW for carrier [MHz]
	CBW for carrier [MHz]
	
	
	

	CA_n261G
	
	100
	50, 100
	
	
	
	
	
	
	200
	0
	3

	CA_n261H
	
	100
	100
	50, 100
	
	
	
	
	
	300
	0
	

	CA_n261I
	
	100 
	100
	100
	50, 100
	
	
	
	
	400
	0
	

	CA_n261J
	
	100
	100
	100
	100
	50, 100
	
	
	
	500
	0
	

	CA_n261K
	
	100
	100
	100
	100
	100
	50, 100
	
	
	600
	0
	

	CA_n261L
	
	100
	100
	100
	100
	100
	100
	50, 100
	
	700
	0
	

	CA_n261M
	
	100
	100
	100
	100
	100
	100
	100
	50, 100
	800
	0
	


8.9
NR intra-band non-contiguous n260 CA
8.9.1
Operating bands for NR
Table 8.9.1-1: NR band combination of n260 band

	NR DC 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
	

	n260
	37000 MHz
	–
	40000 MHz
	37000 MHz
	–
	40000 MHz
	TDD


8.9.2
Channel bandwidths per operating band for DC
Table 8.9.2-1: NR CA configurations and bandwidth combination fallback group defined for non-contiguous intra-band CA

	
	
	
	E-UTRA CA configuration / Bandwidth combination set

	NR configuration
	Uplink CA configurations
	SCS
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Fallback group

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

	CA_n260(2A)
	-
	60
	50, 100, 200
	50, 100, 200
	
	
	
	400
	

	
	
	120
	50, 100, 200, 400
	50, 100, 200, 400
	
	
	
	800
	

	CA_n260(3A)
	-
	60
	50, 100, 200
	50, 100, 200
	50, 100, 200
	
	
	600
	

	
	
	120
	50, 100, 200, 400
	50, 100, 200, 400
	50, 100, 200, 400
	
	
	1200
	

	CA_n260(4A)
	-
	60
	50, 100, 200
	50, 100, 200
	50, 100, 200
	50, 100, 200
	
	800
	

	
	
	120
	50, 100, 200, 400
	50, 100, 200, 400
	50, 100, 200, 400
	50, 100, 200, 400
	
	1600
	


Table 8.9.2-2: NR CA configurations and bandwidth combination fallback group defined for non-contiguous intra-band CA

	
	
	E-UTRA CA configuration / Bandwidth combination set

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

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

	CA_n260(D-G)
	-
	See CA_n260D Bandwidth Combination Fallback group 2 in Table 8.9.2-1
	See CA_n260G Bandwidth Combination Fallback group 3 in Table 8.9.2-2
	600

	
	
	See CA_n260G Bandwidth Combination Fallback group 3 in Table 8.9.2-2
	See CA_n260D Bandwidth Combination Fallback group 2 in Table 8.9.2-1
	

	CA_n260(D-H)
	-
	See CA_n260D Bandwidth Combination Fallback group 2 in Table 8.9.2-1
	See CA_n260H Bandwidth Combination Fallback group 3 in Table 8.9.2-2
	700

	
	
	See CA_n260H Bandwidth Combination Fallback group 3 in Table 8.9.2-2
	See CA_n260D Bandwidth Combination Fallback group 2 in Table 8.9.2-1
	

	CA_n260(D-I)
	-
	See CA_n260D Bandwidth Combination Fallback group 2 in Table 8.9.2-1
	See CA_n260I Bandwidth Combination Fallback group 3 in Table 8.9.2-2
	800

	
	
	See CA_n260I Bandwidth Combination Fallback group 3 in Table 8.9.2-2
	See CA_n260D Bandwidth Combination Fallback group 2 in Table 8.9.2-1
	

	CA_n260(D-O)
	-
	See CA_n260D Bandwidth Combination Fallback group 2 in Table 8.9.2-1
	See CA_n260O Bandwidth Combination Fallback group 4 in Table 8.9.2-1
	600

	
	
	See CA_n260O Bandwidth Combination Fallback group 4 in Table 8.9.2-1
	See CA_n260D Bandwidth Combination Fallback group 2 in Table 8.9.2-1
	

	CA_n260(D-P)
	-
	See CA_n260D Bandwidth Combination Fallback group 2 in Table 8.9.2-1
	See CA_n260P Bandwidth Combination Fallback group 4 in Table 8.9.2-1
	700

	
	
	See CA_n260P Bandwidth Combination Fallback group 4 in Table 8.9.2-1
	See CA_n260D Bandwidth Combination Fallback group 2 in Table 8.9.2-1
	

	CA_n260(D-Q)
	-
	See CA_n260D Bandwidth Combination Fallback group 2 in Table 8.9.2-1
	See CA_n260Q Bandwidth Combination Fallback group 4 in Table 8.9.2-1
	800

	
	
	See CA_n260Q Bandwidth Combination Fallback group 4 in Table 8.9.2-1
	See CA_n260D Bandwidth Combination Fallback group 2 in Table 8.9.2-1
	

	CA_n260(E-O)
	-
	See CA_n260E Bandwidth Combination Fallback group 2 in Table 8.9.2-1
	See CA_n260O Bandwidth Combination Fallback group 4 in Table 8.9.2-1
	800

	
	
	See CA_n260O Bandwidth Combination Fallback group 4 in Table 8.9.2-1
	See CA_n260E Bandwidth Combination Fallback group 2 in Table 8.9.2-1
	

	CA_n260(E-P)
	-
	See CA_n260E Bandwidth Combination Fallback group 2 in Table 8.9.2-1
	See CA_n260P Bandwidth Combination Fallback group 4 in Table 8.9.2-1
	900

	
	
	See CA_n260P Bandwidth Combination Fallback group 4 in Table 8.9.2-1
	See CA_n260E Bandwidth Combination Fallback group 2 in Table 8.9.2-1
	

	CA_n260(E-Q)
	-
	See CA_n260E Bandwidth Combination Fallback group 2 in Table 8.9.2-1
	See CA_n260Q Bandwidth Combination Fallback group 4 in Table 8.9.2-1
	1000

	
	
	See CA_n260Q Bandwidth Combination Fallback group 4 in Table 8.9.2-1
	See CA_n260E Bandwidth Combination Fallback group 2 in Table 8.9.2-1
	


8.10
NR intra-band contiguous n261 CA
8.10.1
Operating bands for NR
Table 8.10.1-1: NR band combination of n261 band

	NR DC 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
	

	n261
	27500 MHz
	–
	28350 MHz
	27500 MHz
	–
	28350 MHz
	TDD


8.10.2
Channel bandwidths per operating band for DC
Table 8.10.2-1: NR CA configurations and bandwidth combination fallback group defined for non-contiguous intra-band CA

	
	
	
	E-UTRA CA configuration / Bandwidth combination set

	NR configuration
	Uplink CA configurations
	SCS
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Fallback group

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

	CA_n261(2A)
	-
	60
	50, 100, 200
	50, 100, 200
	
	
	
	400
	

	
	
	120
	50, 100, 200, 400
	50, 100, 200, 400
	
	
	
	800
	

	CA_n261(3A)
	-
	60
	50, 100, 200
	50, 100, 200
	50, 100, 200
	
	
	600
	

	
	
	120
	50, 100, 200, 400
	50, 100, 200, 400
	50, 100, 200, 400
	
	
	1200
	

	CA_n261(4A)
	-
	60
	50, 100, 200
	50, 100, 200
	50, 100, 200
	50, 100, 200
	
	800
	

	
	
	120
	50, 100, 200, 400
	50, 100, 200, 400
	50, 100, 200, 400
	50, 100, 200, 400
	
	1600
	


Table 8.10.2-2: NR CA configurations and bandwidth combination fallback group defined for non-contiguous intra-band CA
	
	
	E-UTRA CA configuration / Bandwidth combination set

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

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

	CA_n261(D-G)
	-
	See CA_n261D Bandwidth Combination Fallback group 2 in Table 8.10.2-1
	See CA_n261G Bandwidth Combination Fallback group 3 in Table 8.10.2-2
	600

	
	
	See CA_n261G Bandwidth Combination Fallback group 3 in Table 8.10.2-2
	See CA_n261D Bandwidth Combination Fallback group 2 in Table 8.10.2-1
	

	CA_n261(D-H)
	-
	See CA_n261D Bandwidth Combination Fallback group 2 in Table 8.10.2-1
	See CA_n261H Bandwidth Combination Fallback group 3 in Table 8.10.2-2
	700

	
	
	See CA_n261H Bandwidth Combination Fallback group 3 in Table 8.10.2-2
	See CA_n261D Bandwidth Combination Fallback group 2 in Table 8.10.2-1
	

	CA_n261(D-I)
	-
	See CA_n261D Bandwidth Combination Fallback group 2 in Table 8.10.2-1
	See CA_n261I Bandwidth Combination Fallback group 3 in Table 8.10.2-2
	800

	
	
	See CA_n261I Bandwidth Combination Fallback group 3 in Table 8.10.2-2
	See CA_n261D Bandwidth Combination Fallback group 2 in Table 8.10.2-1
	

	CA_n261(D-O)
	-
	See CA_n261D Bandwidth Combination Fallback group 2 in Table 8.10.2-1
	See CA_n261O Bandwidth Combination Fallback group 4 in Table 8.10.2-1
	600

	
	
	See CA_n261O Bandwidth Combination Fallback group 4 in Table 8.10.2-1
	See CA_n261D Bandwidth Combination Fallback group 2 in Table 8.10.2-1
	

	CA_n261(D-P)
	-
	See CA_n261D Bandwidth Combination Fallback group 2 in Table 8.10.2-1
	See CA_n261P Bandwidth Combination Fallback group 4 in Table 8.10.2-1
	700

	
	
	See CA_n261P Bandwidth Combination Fallback group 4 in Table 8.10.2-1
	See CA_n261D Bandwidth Combination Fallback group 2 in Table 8.10.2-1
	

	CA_n261(D-Q)
	-
	See CA_n261D Bandwidth Combination Fallback group 2 in Table 8.10.2-1
	See CA_n261Q Bandwidth Combination Fallback group 4 in Table 8.10.2-1
	800

	
	
	See CA_n261Q Bandwidth Combination Fallback group 4 in Table 8.10.2-1
	See CA_n261D Bandwidth Combination Fallback group 2 in Table 8.10.2-1
	

	CA_n261(E-O)
	-
	See CA_n261E Bandwidth Combination Fallback group 2 in Table 8.10.2-1
	See CA_n261O Bandwidth Combination Fallback group 4 in Table 8.10.2-1
	800

	
	
	See CA_n261O Bandwidth Combination Fallback group 4 in Table 8.10.2-1
	See CA_n261E Bandwidth Combination Fallback group 2 in Table 8.10.2-1
	

	CA_n261(E-P)
	-
	See CA_n261E Bandwidth Combination Fallback group 2 in Table 8.10.2-1
	See CA_n261P Bandwidth Combination Fallback group 4 in Table 8.10.2-1
	900

	
	
	See CA_n261P Bandwidth Combination Fallback group 4 in Table 8.10.2-1
	See CA_n261E Bandwidth Combination Fallback group 2 in Table 8.10.2-1
	

	CA_n261(E-Q)
	-
	See CA_n261E Bandwidth Combination Fallback group 2 in Table 8.10.2-1
	See CA_n261Q Bandwidth Combination Fallback group 4 in Table 8.10.2-1
	1000

	
	
	See CA_n261Q Bandwidth Combination Fallback group 4 in Table 8.10.2-1
	See CA_n261E Bandwidth Combination Fallback group 2 in Table 8.10.2-1
	


8.11
CA_n3A-n78A
8.11.1
Channel bandwidths per operating band for CA
Table 8.11.1-1: Inter-band CA 

	NR CA Band
	NR 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_n3-n78
	n3
	1710
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	n78
	3300 MHz
	–
	3800 MHz
	3300 MHz
	–
	3800 MHz
	TDD


Table 8.11.1-2: Supported NR bandwidths per CA configuration for inter-band CA 

	CA operating / channel bandwidth

	NR CA Configuration
	Band
	Subcarrier spacing

[kHz]
	5 MHz
	10

MHz
	15

MHz
	20

MHz
	25 MHz
	30 MHz
	40

MHz
	50

MHz
	60

MHz
	80

MHz
	100 MHz
	Maximum aggregated bandwidth

[MHz]

	CA_n3A-n78A
	n3
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	130

	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	n78
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	

	
	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	


8.11.2
UE co-existence studies
Table 8.11.2-1: Impact of UL and DL Harmonic Interference

	
	
	2nd  Harmonic
	3rd  Harmonic
	4th Harmonic
	5th Harmonic
	6th Harmonic
	7th Harmonic

	Band
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge

	n3
	1710
	1785
	3420
	3570
	5130
	5355
	6840
	7140
	8550
	8925
	10260
	10710
	11970
	12495

	n78
	3300
	3800
	6600
	7600
	9900
	11400
	13200
	15200
	16500
	19000
	19800
	22800
	23100
	26600


Based on Table 8.11.2-1, 2nd order harmonic of Band n3 may fall into Rx frequencies of bands n78 causing de-sensing. 

8.11.3
ΔTIB and ΔRIB values
For CA_n3A-n78A, the (TIB,c and (RIB values are given in Table 8.11.3-1 and Table 8.11.3-2.
Table 8.11.3-1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n3A-n78A
	n3
	0.6

	
	n78
	0.8

	Note: HTF is assumed for Band n3.


Table 8.11.3-2: ΔRIB
	Inter-band CA Configuration
	NR Band
	ΔRIB [dB]

	CA_n3A-n78A
	n3
	0.2

	
	n78
	0.5

	Note: HTF is assumed for Band n3.


8.11.4
REFSENS requirements
For single uplink operation of this combination, only harmonic issue need to be considered. MSD values for Band n78 due to 2nd harmonic of Band n3 in CA_n3A-n78A are captured in Table 8.11.4-1. 

Table 8.11.4-1: MSD due to harmonic issue for CA_n3-n78
	
	MSD due to harmonic exception for the DL band

	UL band
	DL band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz

	
	
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB

	n3
	n781,2
	
	23.9 
	22.1 
	20.9 
	
	
	17.9
	16.9
	16.1
	
	

	
	n783
	
	1.1
	0.8
	0.3
	
	
	
	
	
	
	

	NOTE 1:
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.
NOTE 2:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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NOTE 3:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
[image: image7.wmf](

)

2

/

20

HB

Channel

BW

+

±

 MHz offset from 
[image: image8.wmf]LB

UL

f

2

 in the victim (higher band) with 
[image: image9.wmf]__

/2/2

LBLBLBLBLB

ULlowChannelULULhighChannel

FBWfFBW

+££-

, where[image: image10.wmf]LB

Channel

BW

and
[image: image11.wmf]HB

Channel

BW

are the channel bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz, respectively.


Regarding the uplink configuration, 40MHz, 50MHz and 60MHz for n78 should be considered additionally. Therefore, up to 160 RB for Band n3 UL configuration should be added.

Table 8.11.4-2 Uplink configuration for the low band (exceptions) 
	
	NR Band / Channel bandwidth of the high band

	UL band
	DL band
	5 MHz


	10 MHz


	15 MHz


	20 MHz


	20 MHz


	25 MHz
	30 MHz
	40 MHz


	50 MHz


	60 MHz


	80 MHz


	100 MHz



	n3
	n78
	
	26
	39
	53
	
	
	
	106
	133
	160
	
	


8.12
CA_n41A-n78A

8.12.1
Channel bandwidths per operating band for CA
Table 8.12.1-1: Inter-band CA 

	NR CA Band
	NR 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_n41-n78
	n41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

	
	n78
	3300 MHz
	–
	3800 MHz
	3300 MHz
	–
	3800 MHz
	


Table 8.12.1-2: Supported NR bandwidths per CA configuration for inter-band CA 

	CA operating / channel bandwidth

	NR CA Configuration
	Band
	Subcarrier spacing

[kHz]
	5 MHz
	10

MHz
	15

MHz
	20

MHz
	25 MHz
	30 MHz
	40

MHz
	50

MHz
	60

MHz
	80

MHz
	100 MHz
	Maximum aggregated bandwidth

[MHz]

	CA_n41A-n78A
	n41
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	200

	
	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	n78
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	

	
	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	


8.12.2
UE co-existence studies
Table 8.12.2-1: Impact of UL and DL Harmonic Interference

	
	
	2nd  Harmonic
	3rd  Harmonic
	4th Harmonic
	5th Harmonic
	6th Harmonic
	7th Harmonic

	Band
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge

	n41
	2496
	2690
	4992
	5380
	7488
	8070
	9984
	10760
	12480
	13450
	14976
	16140
	17472
	18830

	n78
	3300
	3800
	6600
	7600
	9900
	11400
	13200
	15200
	16500
	19000
	19800
	22800
	23100
	26600


8.12.3
ΔTIB and ΔRIB values
For CA_n41A-n78A, the (TIB,c and (RIB values are given in Table 8.12.3-1 and Table 8.12.3-2 for UEs not supporting simultaneous Tx/Rx.

Table 8.12.3-1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n41A-n78A
	n41
	0.3

	
	n78
	0.8

	Note: Synchronization of sub-frame and Tx-Rx timing is assumed.


Table 8.12.3-2: ΔRIB
	Inter-band CA Configuration
	NR Band
	ΔRIB [dB]

	CA_n41A-n78A
	n41
	0

	
	n78
	0.5

	Note: Synchronization of sub-frame and Tx-Rx timing is assumed.


8.12.4
REFSENS requirements
For synchronized operation, no MSD issue is identified for this combination.

For unsynchronized operation, Rx de-sensing in one band will be caused by another band due to lack of isolation in the band filters. Three scenarios of desensitization are identified for this combination as below. 
·  Firstly, n78 Rx is affected by n41 Tx wideband noise leakage that causes MSD =8.3 dB (cross band isolation + ΔRIB) across n78 Rx region. 
· Secondly, 3rd order harmonic mixing at n41 Rx would be caused by the leakage of 2nd harmonics of n78 Tx, which happens when 2x n78 Tx = 3x n41 Rx is satisfied. 
· Thirdly, n41 Rx is also affected due to n78 Tx leakage but MSD is less significant (4.5dB) comparing to the 2nd one then not specified here. 

These MSDs are captured in the tables below. Note that these MSDs only happen when two bands are operated in asynchronous manner. 
Table 8.12.4-1: MSD for the dual connectivity configuration for asynchronous operation and cross band n41 and n78
	Channel bandwidth

	EUTRA/NR DC Configuration
	EUTRA/NR band
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	100
MHz
	Duplex mode

	CA_n41A-n78A
	n41
	
	-90.3
	-88.5
	-87.3
	-84.1
	-83.1
	
	
	
	TDD

	
	n78 SCS =30 kHz
	
	-87.8
	-85.8
	-84.6
	-81.4
	-80.4
	-79.6
	-78.3
	-77.3
	TDD


Table 8.12.4-2: Band n41 and Band n78 harmonic mixing MSD
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	EUTRA/NR DC 

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

	CA_n41A-n78A1
	n41
	24962
	20
	100
	2496
	10.4
	TDD
	Harmonic mixing

	
	n78
	37442
	10
	25
	3744
	NA
	TDD
	N/A

	CA_n41A-n78A1
	n41
	25342
	20
	100
	2534
	10.4
	TDD
	Harmonic mixing

	
	n78
	38002
	10
	25
	3800
	NA
	TDD
	N/A

	NOTE 1:  2x n78 Tx = 3x n41 Rx
NOTE 2:  All channel frequencies between those specified also are de-sense the same amount. 




8.13
CA_n3A-n77A
8.13.1
Channel bandwidths per operating band for CA
Table 8.13.1-1: Inter-band CA 

	NR CA Band
	NR 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_n3-n77
	n3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	n77
	3300 MHz
	–
	4200 MHz
	3300 MHz
	–
	4200 MHz
	TDD


Table 8.13.1-2: Supported NR bandwidths per CA configuration for inter-band CA 

	CA operating / channel bandwidth

	NR CA Configuration
	Band
	Subcarrier spacing

[kHz]
	5
MHz
	10

MHz
	15

MHz
	20

MHz
	25
MHz
	30

MHz
	40

MHz
	50

MHz
	60

MHz
	80

MHz
	100 MHz
	Maximum aggregated bandwidth

[MHz]

	CA_n3A-n77A
	n3
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	130

	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	n77
	15
	
	Yes
	
	Yes
	
	
	Yes
	Yes
	
	
	
	

	
	
	30
	
	Yes
	
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	60
	
	Yes
	
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	


8.13.2
UE co-existence studies
Table 8.13.2-1 gives the UL 2nd, 3rd, 4th, 5th, 6th, 7th harmonics for CA_n3A-n77A. 
Table 8.13.2-1: Band n3 and Band n77 UL harmonics products

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	3300
	4200

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

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	6600
	8400

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

	3rd harmonics frequency limits (MHz)
	5130
	5355
	9900
	12600

	4th harmonics frequency limits
	4*fx_low
	4*fx_high
	4* fy_low
	4* fy_high

	4th harmonics frequency limits (MHz)
	6840
	7140
	13200
	16800

	5th harmonics frequency limits
	5*fx_low
	5*fx_high
	5* fy_low
	5* fy_high

	5th harmonics frequency limits (MHz)
	8550
	8925
	16500
	21000

	6th harmonics frequency limits
	6*fx_low
	6*fx_high
	6* fy_low
	6* fy_high

	6th harmonics frequency limits (MHz)
	10260
	10710
	19800
	25200

	7th harmonics frequency limits
	7*fx_low
	7*fx_high
	7* fy_low
	7* fy_high

	7th harmonics frequency limits (MHz)
	11970
	12495
	23100
	29400


It can be seen that the 2nd harmonic interference from Band n3 UL will fall into Band n77 DL frequency range. HTF or other RF architecture should be considered to mitigate the impact of the self-interference for this combination.

8.13.3
ΔTIB and ΔRIB values
For CA_n3A-n77A, the (TIB,c and (RIB values are given in the tables below.

Table 8.13.3-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	CA_n3A-n77A
	n3
	0.6

	
	n77
	0.8

	NOTE 1:
HTF is assumed for Band n3.


Table 8.13.3-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	CA_n3A-n77A
	n3
	0.2

	
	n77
	0.5

	NOTE 1:
HTF is assumed for Band n3.


8.13.4
REFSENS requirements
<To be added>
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