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1 Introduction

NTT DOCOMO proposes this work item to start RAN4 work on inter-band carrier aggregation (3DL/1UL) of Band 1, Band 19 and Band 28 as an additional set of bands for LTE-Advanced deployment. 
2 Objective
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the inter-band carrier aggregation of Band 1 and Band 19 and Band 28 under the following conditions:
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:
· (UL band, DL bands) = (B1, B1 + B19 + B28)
· (UL band, DL bands) = (B19, B1 + B19 + B28)
· (UL band, DL bands) = (B28, B1 + B19 + B28)
· Use of DL channel bandwidth combinations in the table below:
· Table 2-1 Band combination for 3DL CA for Band 1, Band 19 and Band 28 
	E-UTRA CA configuration / Bandwidth combination set

	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 Set

	CA_1A-19A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	45
	0

	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	
	28
	
	
	Yes
	Yes
	
	
	
	


Specify the inter-band carrier aggregation of Band 19 and Band 28 which are not yet specified. And the conditions are as below:
· Use of 1 CC for UL and 2 CCs for DL with the band combinations below:
· (UL band, DL bands) = (B19, B19 + B28)
· (UL band, DL bands) = (B28, B19 + B28)
· Use of DL channel bandwidth combinations in the table below:
Table 2-2 Band combination for 2DL CA for Band 19 and Band 28
	E-UTRA CA configuration / Bandwidth combination set

	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 Set

	CA_19A-28A
	19
	
	
	Yes
	Yes
	Yes
	
	25
	0



	
	28
	
	
	Yes
	Yes
	
	
	
	


Add the performance requirements for this band combination in the relevant specifications.
· Conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date.
This WI is seen as complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
3 Further Backgrounds

3.1 Current status of the constituent 2DL CA configurations
Inter-band carrier aggregation (3DL/1UL) of Band 1, Band 19 and Band 28 consists of three inter-band CA configurations (2DL/1UL); CA_1A-19A, CA_1A-28A and CA_19A-28A. Current status of these 2DL CA WIs is summarized in the below Table 3.1-1 [1].
Table 3.1-1 Current statuses for 2DL CA
	CA configuration
	Status
	completion level in %

(Core / Perf)
	Acronym
	Latest WID

	CA_1A-19A
	completed
	100 / 100
	LTE_CA_B1_B19-Core
LTE_CA_B1_B19-Perf
	RP-120866

	CA_1A-28A
	Open
	70 / 0
	LTE_CA_B1_B28-Core
LTE_CA_B1_B28-Perf
	RP-132028

	CA_19A-28A
	N/A
	N/A
	N/A
	N/A


Thus, this new Work Item newly handles CA_19A-28A as described in section 2.
3.2 Channel Bandwidth combination sets for 2DL CA between Band 1, Band 19 and Band 28
Channel bandwidth combinations for CA_1A-19A and CA_1A-28A are already agreed as shown in the tables below.
Table 3.2-1 Channel band combination for 2DL CA for Band 1 and Band 19 [2]
	E-UTRA CA configuration / Bandwidth combination set

	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 Set

	CA_1A-19A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0



	
	19
	
	
	Yes
	Yes
	Yes
	
	
	


Table 3.2-2 Channel band combination for 2DL CA for Band 1 and Band 28 [3]
	E-UTRA CA configuration / Bandwidth combination set

	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 Set

	CA_1A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0



	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	1
	
	
	Yes
	Yes
	
	
	20
	1

	
	28
	
	
	Yes
	Yes
	
	
	
	


Comparing table 2-1 with table 2-2, table 3.2-1 and 3.2-2, all necessary channel bandwidth combinations for fall back are included. Thus, it is not necessary to add any new bandwidth combination sets for CA_1A-19A and CA_1A-28A.
3.3 Spectrum allocation for Band 19 and Band 28 in Japan
Figure 3.3-1 shows the spectrum allocation of Band 19 and Band 28 in Japan.
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Figure 3.3-1 Spectrum allocation of Band 19 and Band 28 in Japan
Considering that Band 19 is specific to a certain operator, this WI takes the below operator holdings into account.
· Band 1: (UL frequency range, DL frequency range) = (1940-1960MHz, 2130-2150MHz).

· Band 19: (UL frequency range, DL frequency range) = (830-845MHz, 875-890MHz).

· Band 28: (UL frequency range, DL frequency range) = (728-738MHz, 783-793MHz).
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