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1
Introduction

The WID for Additional bandwidth combination set for LTE Advanced 3 Band Carrier Aggregation (3DL) of Band 3, Band 7 and Band 28, [1], was approved at RAN#67. In this contribution, we include the band combination, channel bandwidth combinations and harmonic calculations for the 2DL fallback modes.
2
Proposal 

It is proposed to include the TP below in TR 36.8xx.
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<< Start of changed sections >>
1
Scope

The present document is a technical report for Inter-band Carrier Aggregation for 2DL/1UL under Rel-13 time frame. The purpose is to gather the relevant background information and studies in order to address Inter-band Carrier Aggregation requirements.
This TR covers relevant background information and studies in order to address Inter-band Carrier Aggregation (2DL/1UL) requirements for the Rel-13 band combinations in table 1-1.
 Table 1-1: Release 13 inter-band carrier aggregation combinations (2DL/1UL)

	WI code
	WI title
	Class

	LTE_CA_B2_B28
	LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 28
	A1

	LTE_CA_B3_B31
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 31
	A2

	LTE_CA_B4_B28
	LTE Advanced inter-band Carrier Aggregation of Band 4 and Band 28
	A2

	LTE_CA_B20_B31
	LTE Advanced inter-band Carrier Aggregation of Band 20 and Band 31
	A3

	
	
	


The scope of the report also covers the 2 DL fallback modes for the 3 DL Carrier Aggregation combinations with single UL configuration [2]. These 3 DL/1UL combinations (with 2 DL fallback modes) are listed in table 1-2. In addition, the report also covers the LTE TDD-FDD joint operation including Carrier Aggregation combinations [3], captured in Table 1-3.
Table 1-2: Release 13 inter-band carrier aggregation combinations (3 DL/1UL)

	WI code
	WI title

	LTE_CA_B2_B5_B29
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 5 and Band 29

	LTE_CA_B38_B40_B40
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 38, Band 40 and Band 40

	LTE_CA_B3_B7_B28
	LTE Advanced 3 Band Carrier Aggregation (3DL) of Band 3, Band 7 and Band 28


Table 1-3: Release 13 inter-band carrier aggregation combinations (LTE TDD-FDD joint operation)

	WI code
	WI title
	Class

	LTE_CA_B1_B40
	LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 40
	-

	LTE_CA_B3_B40
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 40
	A3

	LTE_CA_B25_B41_B41
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 25, Band 41 and Band 41
	-

	LTE_CA_25A_41C
	LTE Advanced inter-band DL Carrier Aggregation in Band 25A and Band 41C
	-


This TR contains a general part and band specific combination part. The actual requirements are added to the corresponding technical specifications.
<< Next changed section >>
6.1.X
LTE Advanced Carrier Aggregation of Band 7 and Band 28

CA_7-28 is designed to operate in the operating bands in table 6.1.X-1.

Table 6.1.X-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

FUL_low   –  FUL_high
	BS transmit / UE receive

FDL_low   –  FDL_high
	

	CA_7-28
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	
	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	


6.1.X.1

List of specific combination issues

6.1.X.1.1
Channel bandwidths per operating band for CA

Table 6.1.X.1.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	CA operating / channel bandwidth
	Maximum aggregate bandwidth [MHz]
	Bandwidth Combination Set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_7A-28A
	7
	
	
	Yes
	Yes
	Yes
	Yes
	40
	1

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	


6.1.X.1.2
Co-existence studies for CA_7-28

The co-existence studies are already covered in [6]
6.1.12.1.3

ΔTIB,c and ΔRIB (1 UL) 

ΔTIB,c  and ΔRIB are covered in [6]
<< Next changed section >>
6.3.X
LTE-Advanced Carrier Aggregation of Band 3 and Band 7 (1 UL)

Table 6.3.X-1: Inter-band CA
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit

FUL_low   –  FUL_high
	BS transmit / UE receive

FDL_low   –  FDL_high
	

	CA_3-7
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	


6.3.X.1

List of specific combination issues

6.3.X.1.1
Channel bandwidths per operating band for CA

Table 6.3.X.1.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	CA operating / channel bandwidth
	Maximum aggregate bandwidth [MHz]
	Bandwidth Combination Set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3A-7A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	1

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	


6.3.X.1.2
Co-existence studies for 1UL/2DL
Table 6.3.X.1.2-1 gives the intermodulation products for band 3 + band 7 CA with 2DLs. 
<< Text to be added related to BS harmonics and IMD issues>>
Table 6.3.X.1.2-1: 2DLs B3 + B7 IMD products 

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	
	
	
	

	2nd order harmonics frequency range (MHz)
	
	

	3rd order harmonics frequency range (MHz)
	
	

	Two-tone 2nd order IMD products
	(f2_low – f1_high(
	(f2_high – f1_low(
	(f2_low + f1_low(
	(f2_high + f1_high(

	IMD frequency range (MHz)
	
	

	Two-tone 3rd order IMD products
	(2*f1_low – f2_high(
&

(2*f1_low + f2_low)
	(2*f1_high – f2_low(
&

(2*f1_high + f2_high)
	(2*f2_low – f1_high(
&

(2*f2_low + f1_low)
	(2* f2_high – f1_low(
&

(2*f2_high + f1_high)

	IMD frequency range (MHz)
	
	

	Three-tone 3rd order IMD products
	(f1_low – 
max BW f2)
	(f1_high + 
max BW f2)
	(f2_low – 
max BW f1)
	(f2_high + 
max BW f1)

	IMD frequency range (MHz)
	
	


<< Only a placeholder is introduced above>>
Table 6.3.X.1.2-2 gives the intermodulation products for band 3+ band 7 CA with 1UL. None of the intermodulation products fall into the own and any other receive bands. 
Table 6.3.X.1.2-2: 1UL B3 + B7 harmonic products 

	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1710
	1785
	2500
	2570

	2nd order harmonics frequency range (MHz)
	3420 to 3570 MHz
	5000 to 5140 MHz

	3rd order harmonics frequency range (MHz)
	5130 to 5355 MHz
	7500 to 7710 MHz


6.3.1.1.3
∆TIB and ∆RIB values

ΔTIB,c  and ΔRIB is included in TS 36.101


<< End of changed sections >>
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