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Foreword

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

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

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

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

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

1
Scope

The present document is a technical report for LTE Advanced Dual Uplink Inter-band Carrier Aggregation under Rel-12 time frame. The purpose is to gather the relevant background information and studies in order to address Dual Uplink Inter-band Carrier Aggregation requirements.

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".

[2]
3GPP TR 30.007: “Guideline on WI/SI for new Operating Bands”

[3]
3GPP TR 36.850: “Inter-band Carrier Aggregation Technical Report (Release 11)

[4]
3GPP TR 36.851: “Inter-band Carrier Aggregation Technical Report (Release 12)

3
Definitions, symbols and abbreviations

3.1
Definitions

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

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

Channel bandwidth: The RF bandwidth supporting a single E-UTRA RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.

Inter-band carrier aggregation: Carrier aggregation of component carriers in different operating bands.

NOTE:
Carriers aggregated in each band can be contiguous or non-contiguous.

3.2
Symbols

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

FDL_low
The lowest frequency of the downlink operating band

FDL_high
The highest frequency of the downlink operating band

FUL_low
The lowest frequency of the uplink operating band

FUL_high
The highest frequency of the uplink operating band 

ΔRIB,c
Allowed reference sensitivity relaxation due to support for inter-band CA operation, for serving cell c.

ΔTIB,c
Allowed maximum configured output power relaxation due to support for  inter-band CA operation, for serving cell c.

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]. 

A-MPR
Additional Maximum Power Reduction

BS
Base Station

CA
Carrier Aggregation

CA_X-Y
CA for band X and band Y where X and Y are the applicable E-UTRA operating band

CC
Component Carriers 
DL
Downlink

E-UTRA 
Evolved UMTS Terrestrial Radio Access

FDD
Frequency Division Duplex

PA
Power Amplifier 

REFSENS
Reference Sensitivity power level

TDD
Time Division Duplex

UE
User Equipment 

UL
Uplink

4
Background

The present document is a technical report for LTE Advanced Dual Uplink Inter-band Carrier Aggregation under Rel-12 time frame. It covers both the UE and BS side. The document is divided in two different parts:

- 
Common part: this part covers general BS and UE issues for all CA classes. 

- 
CA class part:  this part covers each CA class in parallel clauses. For each CA class, general part for this specific CA class and each band combination with specific issues will be structured in separate sub-clauses.
4.1 
TR Maintenance

A single company is responsible for introducing all approved TPs in the current TR, TR editor. However, it is the responsibility of the rapporteur of each WI to ensure that the TPs related to the WI have been implemented. 

5
Dual Uplink Inter-band Carrier Aggregation: CA classes general part

5.1

BS specific 
<Text will be added.>

5.2

UE specific 
<Text will be added.>
5.2.1

UE Coexistence requirements for Dual UL CA when the aggregated bands are from different regions 


A general harmonics and IMD coexistence analysis table for inter-band CA with 2UL is given in table 5.2.1-1. For UE-UE coexistence, it is sufficient to consider only up to 3rd order intermodulation.

Table 5.2.1-1: Band x and Band y UL harmonics and IMD products

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	
	
	
	

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

	2nd harmonics frequency limits (MHz) 
	
	

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

	3rd harmonics frequency limits (MHz)
	
	

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

	IMD frequency limits (MHz)
	
	

	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)
	
	

	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)
	
	


5.2.2 Dual Uplink CA intermodulation analysis

Two different RF front-end architectures are analysed, one with common diplexer and one without common diplexer. We analyse the impact of switch, diplexer and duplexer. It has to be noted that the component linearity really plays a key role here; choosing overly pessimistic or overly optimistic values one can get of course very different results. We used pretty neutral data in this analysis.

There can be also other mechanism of intermodulation than these analysed in this contribution. We did not present intermodulation calculations for the entire RF front-end chain because those calculations would have been quite extensive. Instead we calculated the intermodulation of each component that gives accurate enough results.
5.2.2.1 Intermodulation with “common diplexer” based UE RF front-end architecture

Figure 5.2.2.1-1 below shows an example of common diplexer based RF front-end architecture.
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Figure 5.2.2.1-1 Common diplexer based RF Front-end architecture
Intermodulation in antenna switch:

Figure 5.2.2.1-2 below illustrates the contributors of intermodulation. In this example, band L1 transmission is attenuated by the diplexer. Attenuated L1 transmission is seen at the antenna switch output. H1 transmission is seen at the antenna switch input. The intermodulation products generated in the antenna switch are seen at the antenna. Depending on the frequency, they are attenuated by the diplexer. In this analysis we analyse the case when intermodulation is not attenuated by the diplexer that is worse case from emissions perspective.
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Figure 5.2.2.1-2
The following formulas can be used to calculate IMD2 and IMD3:
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In this analysis we used the following numerical values for these parameters:
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Note that 
[image: image12.wmf]1

P

is H1 TX in figure 5.2.2.1-2 and 
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is attenuated L1 TX. L1 TX was assumed to be 20dBm and diplexer attenuation (very worst case) 10dB. Thus 
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became 20dBm-10dBm=10dBm. There exists a lot of variation in
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performance. The values we present in this analysis are assumed to be pretty “safe” i.e. they are not overly optimistic. The switch performance can be significantly better in practice.

Inserting these values into formulas we get the following intermodulation products at the antenna switch output:
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If the above values would be shown in dBm/1MHz format, they would naturally be even lower. For instance -60dBm 
[image: image19.wmf]2
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assuming 5MHz channel BW’s would be roughly -68dBm/1MHz in worst place (in the middle of intermodulation frequency). Thus there is quite a lot of margin to -50dBm/1MHz emission limit. 

OBSERVATION 1: There is quite a lot of margin to -50dBm/1MHz emission limit

Intermodulation in diplexer:

Figure 5.2.2.1-3 below depicts the situation. Intermodulation is generated by L1 TX and H1 TX. 
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Figure 5.2.2.1-3

We were not able to get vendor verified data about diplexer intermodulation. In discussions with component vendors this mechanism was not seen to be a big issue, anyhow the real performance must be further studied.

OBSERVATION2: This mechanism is not seen as a big problem but the real performance must be anyhow further studied

5.2.2.2 Intermodulation with “no common-diplexer” based RF front-end architecture

Single TX antenna RF front-end architecture:

Figure 5.2.2.2-1 below shows an example of common diplexer based RF front-end architecture.
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Figure 5.2.2.2-1 No common diplexer based RF Front-end architecture

Figure 5.2.2.2-2 below illustrates the contributors of intermodulation. In this example, bands are combined with a diplexer that is then connected to antenna switch. The analysis would be similar if L1-H1 band combination were implemented using a quadplexer.
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Figure 5.2.2.2-2
In this analysis we used the following numerical values for these parameters:
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Note that 
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is H1 TX in figure 5.2.2.2-2 and 
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 is L1 TX. Different to earlier example, now L1 TX is not attenuated and is thus 20dBm. 

Inserting these values into formulas we get the following intermodulation products at the antenna switch output:
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If the above values would be shown in dBm/1MHz format, they would naturally be even lower. For instance -50dBm 
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assuming 5MHz channel BW’s would be roughly -58dBm/1MHz in worst place (in the middle of intermodulation frequency). Thus there is still some margin to -50dBm/1MHz emission limit.

OBSERVATION3: There is some margin to -50dBm/1MHz emission limit

Dual TX antenna RF architecture:
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Figure 5.2.2.2-3 Dual TX antenna architecture

The antenna to antenna isolation is typically around 10dB. Figure 5.2.2.2-3 above illustrates how aggressor transmission couples to the antenna switch. The aggressor is attenuated by the amount of antenna to antenna isolation. Thus the values are the following
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Inserting these values into formulas we get the following intermodulation products at the antenna switch output:
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OBSERVATION 4: There is quite a lot of margin to -50dBm/1MHz emission limit
5.2.2.3 Duplexer and quadplexer intermodulation

Duplexers generate intermodulation as well. In figure 5.2.2.3-1, attenuated H1 TX is the aggressor.
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Figure 5.2.2.3-1 Duplexer intermodulation

Diplexer attenuates H1 by at least 10dB. We used measurement data from randomly chosen low band duplexer to derive 
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values. We assumed 4dB post PA loss. It has to be noted that these values are examples only and they should not be used as “minimum” or “maximum” duplexer performance values. The values we used are:
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Inserting these values into formulas we get the following intermodulation products at the duplexer output:
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Looking at the intermodulation powers, there is margin to -50dBm/1MHz especially in case of 
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even if the intermodulation product generated in the duplexer were at such a frequency that it were not attenuated by the diplexer. Even in the case of  
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there is roughly 14dB margin to -50dBm/1MHz assuming 5MHz channel BW’s. Like earlier said, results are initial and duplexer linearity was obtained from only one randomly chosen component.

OBSERVATION5: There is some margin to -50dBm/1MHz emission limit

Figure 5.2.2.3-2 illustrates another possible intermodulation born mechanism when two duplexers are matched together (=quadplexer). 
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Figure 5.2.2.3-2 Quadplexer intermodulation

If the matching were perfect, then L2 should be seen as open port in L1 passband. In practice this is not always the case and thus L2 generates intermodulation in duplexer with L1. The level of L2 attenuation is very difficult to precisely estimate. The ultimate imaginary worst case would naturally be that there would be no attenuation at all. In that case the aggressor TX would be at 20dBm power level, 10dBm higher than in figure 5.2.2.3-1. Respectively, 
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would be 10dBm higher. Anyhow there has to be significant attenuation in practice or the quadplexer would not operate at all. Thus, in practice it is quite safe to assume that case in figure 5.2.2.3-1 is worse case than in figure 5.2.2.3-2.

OBSERVATION6: When two duplexers are matched together (quadplexer) the intermodulation generated by any of these duplexers does not violate -50dBm/1MHz emission limit. 
5.2.x

Output RF spectrum emissions
For 2UL inter-band CA, multiple carriers from different band transmit through a common antenna simultaneously, which means the spurious emission application range should exclude out-of-band emission frequency range and channel frequency range of all carriers. The figure below illustrates the spectrum emissions application range for 2UL inter-band CA.


[image: image44]
Figure 5.2.x-1: Transmitter RF spectrum for inter-band CA 2UL

5.3

RRM specific 
<Text will be added.>
6

Class A1. Low-high band combination without harmonic relation between bands or intermodulation problem
6.1
Specific issue for dual uplink inter-band CA class A1
6.1.1
Dual unlink inter-band CA class A1 operating bands

E-UTRA dual uplink inter-band carrier aggregation class A1 is designed to operate in the operating bands defined in table 6.1.1-1.

Table 6.1.1-1: Dual Uplink Inter-band CA class A1 operating bands
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1-5
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894MHz
	

	CA_3-20
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	

	CA_1-19
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	


6.2
LTE-Advanced Carrier Aggregation of Band 1 and Band 5
<Text will be added.>
6.2.1
Inter-region OOBE requirements for Carrier Aggregation of Band 1 and Band 5  


Table 6.2.1-1: 2UL inter-band CA operating bands
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	Channel BW (MHz)
	BS transmit / UE receive
	Channel BW (MHz)
	

	
	
	FUL_low   –  FUL_high
	
	FUL_low   –  FUL_high
	
	

	CA_1-5
	1
	1920 MHz
	–
	1980 MHz
	10
	2110 MHz
	–
	2170 MHz
	10
	FDD

	
	5
	824 MHz
	–
	849 MHz
	10
	869 MHz
	–
	894 MHz
	10
	


6.2.1.1 List of specific combination issues 
6.2.1.1.1       Channel bandwidths per operating band for CA
Table 6.2.1.1.1-1: 2UL inter-band CA operating bands
	E-UTRA band / channel bandwidth

	E-UTRA CA Band
	E-UTRA Bands
	1.4MHz
	3MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz
	Bandwidth combination set

	CA_1A-5A
	1
	
	
	
	Yes
	
	
	0

	
	5
	
	
	
	Yes
	
	
	


6.2.1.1.2       Co-existence studies for CA_1A-5A with 2ULs
For the analysis of 2UL inter-band CA 1A-5A UE, we should study and analyze the inter-modulation products and harmonics products when both Band 1 and Band 5 with 2ULs are transmitting simultaneously. 
The combination of Band 1 and Band 5 has harmonics frequencies that are far away from the components receive and transmit frequencies, in the UL and in the DL of the CA combination, as shown in table 6.2.1.1.2-1. So there was no harmonic issue except Band 41. In the conventional SE for UE-to-UE coexistence requirements, the 3rd harmonics of Band 5 UE already fall into B41 DL band, but exceptions for SE measurements are permitted if there is at least one individual RB within the transmission bandwidth for which the 2nd, 3rd or 4th harmonic totally or partially overlaps the measurement bandwidth (MBW) [3].  And also, Band 41 is not defined as protected band when both Band1 and Band5 are operating.
Also, the inter-modulation products for CA_1A-5A UE with 2 ULs as shown in table 6.2.1.1.2-1. None of the IMD products fall into the own CA_1A-5A UE receive bands.  But, 2-tone 3rd IMD products may have impact on the Band 22 DL, Band 42 DL and 43 DL bands. But Band 22, Band 42 and Band 43 are far away from Band1 and Band 5, so we can assume that the UE front-end filter can effectively attenuate these IMD products.
Table 6.2.1.1.2-1: 2 UL B1 + B5 harmonic products and IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	824
	849

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

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

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

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

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

	IMD frequency limits (MHz)
	1071 to 1156
	2744 to 2829

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

	IMD frequency limits (MHz)
	2991 to 3136
	222 to 332

	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)
	4664 to 4809
	3568 to 3678


6.2.1.1.3      ∆TIB and ∆RIB values
FFS
6.3
LTE-Advanced Carrier Aggregation of Band 3 and Band 20
<Text will be added.>
6.4
LTE-Advanced Carrier Aggregation of Band 1 and Band 19
<Text will be added.>
7

Class A2. Low-high band combination with harmonic relation between bands
7.1
Specific issue for dual uplink inter-band CA class A2
<Text will be added.>
7.2
LTE-Advanced Carrier Aggregation of Band 3 and Band 8

Table 7.2-1: Inter-band CA operating bands

	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	Channel BW (MHz)
	BS transmit / UE receive
	Channel BW (MHz)
	

	
	
	FUL_low   –  FUL_high
	
	FDL_low   –  FDL_high
	
	

	CA_3-8
	3
	1710 MHz
	–
	1785 MHz
	10, 15, 20 
	1805 MHz
	–
	1880 MHz
	10, 15, 20
	FDD

	
	8
	880 MHz
	–
	915 MHz
	5, 10
	925 MHz
	–
	960 MHz
	5, 10
	FDD


7.2.1

List of specific combination issues

7.2.1.1
Channel bandwidths per operating band for CA

Table 7.2.1.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA 

	CA operating / channel bandwidth

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth [MHz]
	Bandwidth Combination Sets

	CA_3A-8A
	3
	
	
	
	Yes
	Yes
	Yes
	30
	0

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	3
	
	
	
	Yes
	
	
	20
	1

	
	8
	
	
	Yes
	Yes
	
	
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of TS 36.101 [22] when operating in single carrier mode.

7.3
LTE-Advanced Carrier Aggregation of Band 4 and Band 12

Table 7.3-1: Inter-band CA operating bands 

	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_4-12
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	


7.3.1
List of specific combination issues

7.3.1.1
Channel bandwidths per operating band for CA

Table 7.3.1.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA

	CA operating / channel bandwidth

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth [MHz]
	Bandwidth Combination Sets

	CA_4A-12A
	4
	Yes
	Yes
	Yes
	Yes
	
	
	20
	0

	
	12
	
	
	Yes
	Yes
	
	
	
	


7.4
LTE-Advanced Carrier Aggregation of Band 4 and Band 17

Table 7.4-1: Inter-band CA operating bands 

	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_4-17
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	17
	704 MHz
	–
	716 MHz
	734 MHz
	–
	746 MHz
	


7.4.1

List of specific combination issues

7.4.1.1
Channel bandwidths per operating band for CA

Table 7.3.1.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA

	CA operating / channel bandwidth

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth [MHz]
	Bandwidth Combination Sets

	CA_4A-17A
	4
	
	
	Yes
	Yes
	
	
	20
	0

	
	17
	
	
	Yes
	Yes
	
	
	
	


8

Class A3. Low-low or high-high band combinations 
8.1
Specific issue for dual uplink inter-band CA class A3
<Text will be added.>
8.2
LTE-Advanced Carrier Aggregation of Band 1 and Band 7
<Text will be added.>
8.3
LTE-Advanced Carrier Aggregation of Band 3 and Band 7
<Text will be added.>
8.4
LTE-Advanced Carrier Aggregation of Band 4 and Band 7
<Text will be added.>
8.4.1
Inter-region OOBE requirements for Carrier Aggregation of Band 4 and Band 7  

<Text will be added.>
8.5
LTE-Advanced Carrier Aggregation of Band 5 and Band 12
<Text will be added.>
8.6
LTE-Advanced Carrier Aggregation of Band 5 and Band 17
<Text will be added.>
9

Class A4. Low-low, low-high or high-high band combination with intermodulation problem (low order IM) 

9.1
Specific issue for dual uplink inter-band CA class A4
<Text will be added.>
9.2
LTE-Advanced Carrier Aggregation of Band 3 and Band 5
Table 9.2-1: E-UTRA interband CA band for CA_3-5

	E-UTRA CA band
	E-UTRA band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_3-5
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	


9.2.1

List of specific combination issues

9.2.1.1
Channel bandwidths per operating band for CA_3A-5A
Table 9.2.1.1-1: Channel bandwidths per operating band for CA_3A-5A
	CA operating / channel bandwidth

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth [MHz]
	Bandwidth Combination Sets

	CA_3A-5A
	3
	
	
	
	Yes
	Yes
	Yes
	30
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	3
	
	
	
	Yes
	
	
	20
	1

	
	5
	
	
	Yes
	Yes
	
	
	
	



9.2.2
Inter-region OOBE requirements for Carrier Aggregation of Band 3 and Band 5  

<Text will be added.>
9.3
LTE-Advanced Carrier Aggregation of Band 7 and Band 20

Table 9.3-1: E-UTRA interband CA band for CA_7-20

	E-UTRA CA band
	E-UTRA band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_7-20
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	


9.3.1

List of specific combination issues

9.3.1.1
Channel bandwidths per operating band for CA_7A-20A
Table 9.3.1.1-1: Supported E-UTRA bandwidths for CA_7A-20A
	CA operating / channel bandwidth

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth [MHz]
	Bandwidth Combination Sets

	CA_7A-20A
	7
	
	
	
	Yes
	Yes
	Yes
	30
	0

	
	20
	
	
	Yes
	Yes
	
	
	
	


10

Class A5. Combinations not classified in A1-A4
10.1
Specific issue for dual uplink inter-band CA class A5
<Text will be added.>
10.2
LTE-Advanced Carrier Aggregation of Band 1 and Band 21
<Text will be added.>
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