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1
Introduction

In RAN4 #53, way forward on LTE WI was proposed and agreed [1]. The agreed way forward suggested is the following: 

· The band scenarios in the WI phase should be based on the ones in TR 36.815.

· Some refinements would be needed, taking into account actual operator deployments

· [2] band scenarios per region

In RAN Ad Hoc #2010-01, Document R4-100220 was agreed as the baseline document to be used for email discussion, with the final agreement on the band scenarios occurring at the RAN4 #54 meeting.
This contribution provides justification for an additional Inter-band Non-contiguous CA for LTE-A band scenario for the Release 10 WI. 

2
Discussion

The demand for mobile data is exploding, being driven by the increasing availability of Smart Phones and Mobile Data Devices. Carriers are seeing demand for mobile data increasing exponentially. Regardless of the technology used, carriers in many parts of the world do not have sufficient spectrum to meet this increasing demand for data services without utilizing enhancements such as carrier aggregation. It is also essential to give carriers as much flexibility as possible in the implementation scenarios available so that carriers have the ability to choose the implementation that satisfies its business case needs.

Currently the 2 proposed band combination scenarios for Rel-10 for Region 2 include 2 generic cases:
· Low Band + Low Band combination

· Low Band + High Band combination

One important generic band combination case missing is High Band + High Band. We propose to include a Band 2 + Band 4 combination in Rel-10, specifically we propose to include 
20MHz UL/DL: 10MHz CC (Band 2) + 10 MHz CC (Band 4), FDD

The justification of including this scenario is two-folded:

1. Band 2 and Band 4 are among the most widely used spectrum in North America, including U.S. and Canada.

2. This scenario addresses the High Band + High Band combination case.
Since the need for data throughput is increasing every day for carriers, it is essential that this additional band combination be included in Release 10. 

3
Conclusions

In this contribution, we provide the justification for an additional Inter-band Non-contiguous CA for LTE-A band scenarios for Release 10 WI. We propose the following band scenarios as working assumptions in order to finalize the R10 band scenarios in RAN #47. 

(Proposed band scenarios for Release 10 WI)

Intra-band Contiguous CA

· FDD: UL: 40 MHz, DL: 40 MHz in Band 3 (1800 MHz)

· TDD: UL/DL: 50 MHz in Band 40 (2300 MHz)

Inter-band Non-contiguous CA

· Region 1

· 40 MHz UL/DL: 20 MHz CC (Band 7) + 20 MHz CC (Band 20)

· 40 MHz UL/DL: 20 MHz CC (Band 3) + 20 MHz CC (Band 20)

· 40 MHz UL/DL: 20 MHz (Band 7) + 20 MHz CC (Band 3)

· Region 2

· 20MHz UL/DL: 10 MHz CC (Band 5) + 10 MHz CC (Band 12), FDD

· 10MHz UL/DL:5MHz CC (Band 17) + 5MHz CC (Band 4), FDD 

· 20MHz UL/DL:10MHz CC (Band 2) + 10 MHz CC (Band 4), FDD
· Region 3

· 20 MHz UL/DL: 10 MHz CC (Band 1) + 10 MHz CC (Band 18/19)

· 40MHz UL/DL: 20 MHz CC (Band 38) + 20 MHz CC (Band 40)
Intra-band Non-contiguous CA

· FDD: None

· TDD: None

Annex A. Text proposal

The following CA scenarios are required for the Release 10 timeframe.

Intra-band Contiguous CA

· FDD: UL: 40 MHz, DL: 40 MHz in Band 3 (1800 MHz)

· TDD: UL/DL: 50 MHz in Band 40 (2300 MHz)

Inter-band Non-contiguous CA

· Region 1

· 40 MHz UL/DL: 20 MHz CC (Band 7) + 20 MHz CC (Band 20)

· 40 MHz UL/DL: 20 MHz CC (Band 3) + 20 MHz CC (Band 20)

· 40 MHz UL/DL: 20 MHz (Band 7) + 20 MHz CC (Band 3)

· Region 2

· 20MHz UL/DL: 10 MHz CC (Band 5) + 10 MHz CC (Band 12), FDD

· 10MHz UL/DL:5MHz CC (Band 17) + 5MHz CC (Band 4), FDD 

· 20MHz UL/DL:10MHz CC (Band 2) + 10 MHz CC (Band 4), FDD
· Region 3

· 20 MHz UL/DL: 10 MHz CC (Band 1) + 10 MHz CC (Band 18/19)

· 40MHz UL/DL: 20 MHz CC (Band 38) + 20 MHz CC (Band 40)

Intra-band Non-contiguous CA

· FDD: None

· TDD: None

Table A.1, Table A.2, Table A.3, and Table A.4, provide a reference list of the prioritized scenarios, across the Region 1, Region 2, and Region 3, for further study, starting with Release 10. The scenarios are expected to be addressed in a release independent manner. Where shown, the priority tags reflect time frame significance, starting with the highest priority. The band scenarios in the tables would be updated when operators start planning Release 11 based on the actual spectrum auctions. 

Table A.1 Operator proposed CA scenarios - (High band + Low band) combination

	Transmission bandwidth
	Number of LTE-A component carriers
	Duplex mode
	Region
	Priority tag for each scenario (Descending order, where “1” denotes the highest priority)

	UL: 40 MHz

DL: 40 MHz
	20 MHz CC (Band 7) + 20 MHz CC (Band 20)
	FDD
	Region 1
	TBD

	UL: 40 MHz

DL: 40 MHz
	20 MHz CC (Band 3) + 20 MHz CC (Band 20)
	FDD
	Region 1
	TBD

	UL: 20 MHz

DL: 20 MHz
	10 MHz CC (Band 13) + 10 MHz CC (Band 4)
	FDD
	Region 2
	TBD

	UL: 10 MHz

DL: 10 MHz
	5 MHz CC (Band 17) + 5 MHz CC (Band 4)
	FDD
	Region 2
	1

	UL: 15 MHz

DL: 15 MHz
	10 MHz CC (Band 17) + 5 MHz CC (Band 4)
	FDD
	Region 2
	2

	UL: 10 MHz

DL: 10 MHz
	(Beyond R10)

5 MHz CC (Band 4) + 5 MHz CC (Band 5)
	FDD
	Region 2
	3

	UL: 10 MHz

DL: 10 MHz
	(Beyond R10)

5 MHz CC (Band 17) + 5 MHz CC (Band 2)
	FDD
	Region 2
	4

	UL: 20 MHz

DL: 20 MHz
	10 MHz CC (Band 2) + 10 MHz CC (Band 12)
	FDD
	Region 2
	3

	UL: 20 MHz

DL: 20 MHz
	10 MHz CC (Band 2) + 10 MHz CC (Band 5)
	FDD
	Region 2
	4

	UL: 20 MHz

DL: 20 MHz
	10 MHz CC (Band 4) + 10 MHz CC (Band 5)
	FDD
	Region 2
	5

	UL: 20 MHz

DL: 20 MHz
	10 MHz CC (Band 4) + 10 MHz CC (Band 12)
	FDD
	Region 2
	6

	UL: 20 MHz,

DL: 20 MHz
	10 MHz CC (Band 1) + 10 MHz CC (Band 19)
	FDD
	Region 3
	1

	UL: 20 MHz

DL: 20 MHz
	10 MHz CC (Band 18) + 10 MHz CC (Band 11)
	FDD
	Region 3
	TBD

	UL: 20 MHz

DL: 20 MHz
	10 MHz CC (Band 18) + 10 MHz CC (Band 1)
	FDD
	Region 3
	TBD


Note 1: Some operators prefer not to document Release 11 scenarios now (or setting priority), as they see a need to await the outcome of spectrum auctions before deciding which carrier aggregation scenarios are needed.

Table A.2 Operator proposed CA scenarios (High band + High band) combination view

	Transmission bandwidth
	Number of LTE-A component carriers
	Duplex mode
	Region
	Priority tag for each scenario (Descending order, where “1” denotes the highest priority)

	UL: 20 MHz

DL: 20 MHz
	10 MHz CC (Band 1) + 10 MHz CC (Band 3)
	FDD
	Region 1
	TBD

	UL: 30 MHz

DL: 30 MHz
	10 MHz CC (Band 1) + 20 MHz CC (Band 7)
	FDD
	Region 1
	TBD

	UL: 30 MHz

DL: 30 MHz
	10 MHz CC (Band 3) + 20 MHz CC (Band 7)
	FDD
	Region 1
	TBD

	UL: 40 MHz

DL: 40 MHz
	20 MHz CC (Band 7) + 20 MHz CC (Band 22)
	FDD
	Region 1
	TBD

	UL: 40 MHz

DL: 40 MHz
	20 MHz CC (Band 7) + 20 MHz CC (Band 3)
	FDD
	Region 1
	TBD

	UL: 10 MHz

DL: 10 MHz
	(Beyond R10)

5 MHz CC (Band 4) + 5 MHz CC (Band 2)
	FDD
	Region 2
	5

	UL: 20 MHz

DL: 20 MHz
	10 MHz CC (Band 2) + 10 MHz CC (Band 4)
	FDD
	Region 2
	1

	UL: 20 MHz

DL: 20 MHz
	10 MHz CC (Band 11) + 10 MHz CC (Band 1)
	FDD
	Region 3
	TBD

	UL/DL: 40MHz
	20 MHz CC (Band 38) + 20 MHz CC (Band 40)
	TDD
	Region 3
	1


Note 1: Some operators prefer not to document Release 11 scenarios now (or setting priority), as they see a need to await the outcome of spectrum auctions before deciding which carrier aggregation scenarios are needed.

Table A.3 Operator proposed CA scenarios - (Low band + Low band) combination view

	Transmission bandwidth
	Number of LTE-A component carriers
	Duplex mode
	Region
	Priority tag for each scenario (Descending order, where “1” denotes the highest priority)

	UL: 20 MHz

DL: 20 MHz
	10 MHz CC (Band 13) + 10 MHz CC (Band 12)
	FDD
	Region 2
	TBD

	UL: 20 MHz

DL: 20 MHz
	10 MHz CC (Band 5) + 10 MHz CC (Band 12)
	FDD
	Region 2
	1


Note 1: Some operators prefer not to document Release 11 scenarios now (or setting priority), as they see a need to await the outcome of spectrum auctions before deciding which carrier aggregation scenarios are needed.

Table A.4 Operator proposed CA scenarios - (Three bands) combination view

	Transmission bandwidth
	Number of LTE-A component carriers
	Duplex mode
	Region
	Priority tag for each scenario (Descending order, where “1” denotes the highest priority)

	UL: 40 MHz

DL: 40 MHz
	10 MHz CC (Band 1) + 10 MHz CC (Band 3) + 20 MHz CC (Band 7)
	FDD
	Region 1
	TBD

	UL: 30 MHz

DL: 30 MHz
	10 MHz CC (Band 13) + 10 MHz CC (Band 12) + 10 MHz (Band 4)
	FDD
	Region 2
	TBD

	UL: 30 MHz

DL: 30 MHz
	10 MHz CC (Band 18) + 10 MHz CC (Band 11) + 10 MHz (Band 1)
	FDD
	Region 3
	TBD


Note 1: The CA scenarios with three bands for TDD is TBD 
Note 2: Some companies feel that three band scenarios should be postponed to Release 11 and later.

Note 3: Some operators prefer not to document Release 11 scenarios now (or setting priority), as they see a need to await the outcome of spectrum auctions before deciding which carrier aggregation scenarios are needed.
