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1 Introduction

At RAN#46 the work items for CA [1], enhanced DL [2] and UL multiple antenna transmission [3] and Fixed Wireless CPE [4] was agreed.  The agreed completion date for the core parts for the RAN1/2/3/4 specification is RAN#50 (December 2010). 

Based on the TR template this document proposes TP for; 

-
Annex A (CA deployment scenario)

2 Background
Annex A is based on the operators proposed scenarios at Ad – hoc #20101-01 (Sophia Antipolis Jan 18-22, 2010). It is expected this would need to be updated based to take into account additional inputs from operators who were unable to participate at this meeting 

=======================  start of TP    ============================
 Annex A

CA deployment scenarios

A.1
General 

A.2
Intra - band Contiguous CA

As discussed so far, one of the most likely candidates for Intra-band Contiguous CA is 3.5 GHz (Scenario #1 for LTE-A feasibility study). However, the band arrangement in 3500 MHz for IMT-Advanced is still on-going or FFS in ITU-R and each country, and it would be wise to postpone the RAN4 work for 3.5 GHz for LTE-Advanced until Release 11 (beyond 2010), in which the band arrangement would be clarified in each country.

Other possible band scenarios for this scenario are 2600 MHz for FDD and 2300/2600 MHz for TDD based on the operators’ feedbacks. Therefore, it is proposed that the following band scenarios should be studied for Intra-band Contiguous CA in Release 10 WI. Band scenarios are presented in Table 1.

(Proposed band scenarios)

· FDD: UL: 40 MHz, DL: 40 MHz in Band 7 (2600 MHz) 
· TDD: UL/DL: 50 MHz in Band 40 (2300 MHz)
· TDD: UL/DL: 40 MHz in Band 38 (2600 MHz)
Table 1 Operator proposed CA scenarios - Intra-band contiguous
	Transmission bandwidth
	Number of LTE-A component carriers
	Duplex mode
	Region

	UL: 40 MHz

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

	UL/DL: 50 MHz
	20 MHz CC + 20 MHz CC + 10 MHz + TBD (Band 40)
	TDD
	Region 3

	UL: 40 MHz

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

	UL/DL: 40 MHz
	20 MHz CC + 20 MHz CC + 10 MHz + TBD (Band 38)
	TDD
	Region 2


(Note 1) TBD means smaller carrier to maximize the spectrum allocations. It would be carrier segment or extension carrier or normal component carrier.
A.3
Inter band Non - Contiguous CA

Table 2-5 present band scenarios, which have been proposed so far by operators co-signing this contribution. Based on the agreed approach, i.e. prioritizing/limiting band scenarios per region, it is proposed that the following band scenarios should be studied for Inter-band Non-contiguous CA in Release 10 WI. 
(Proposed band scenarios)

· 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)

· Note: The UL and DL transmission bandwidths are the maximum configurable bandwidths considered for Rel-10. Re-8/Rel-9 LTE transmission bandwidths should be possible to use in order to allow also for lower total bandwidth CC combinations

· 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
· 20 MHz UL/DL: 10 MHz CC (Band 13) + 10 MHz CC (Band 4), FDD

· 20 MHz UL/DL: 10 MHz CC (Band 13) + 10 MHz CC (Band 12), FDD

· 20MHz UL/DL:10MHz CC (Band 2) + 10 MHz CC (Band 4), FDD
· 10 MHz UL/DL: 5 MHz CC (Band 18) + 5 MHz CC (Band 2), FDD
· Region 3

· 20 MHz UL/DL: 10 MHz CC (Band 1) + 10 MHz CC (Band 19)
· 20 MHz UL/DL: 10 MHz CC (Band 11) + 10 MHz CC (Band 18)

· 40MHz UL/DL: 20 MHz CC (Band 38) + 20 MHz CC (Band 40)
· 20 MHz UL/DL: 10 MHz CC (Band 3) + 10 MHz CC (Band 5 or 8) 
· 20 MHz UL/DL: 10 MHz CC (Band 1) + 10 MHz CC (Band 5), FDD

· 15 MHz UL/DL: 5 MHz CC (Band 1 + 10 MHz CC (Band 8), FDD 
Table 2 Operator proposed CA scenarios - (High band + Low band) combination

	Transmission bandwidth
	Number of LTE-A component carriers
	Duplex mode
	Region

	UL: 40 MHz

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

	UL: 40 MHz

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

	UL: 20 MHz

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

	UL: 10 MHz

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

	UL: 15 MHz

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

	UL: 10 MHz

DL: 10 MHz
	(Beyond R10)

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

	UL: 10 MHz

DL: 10 MHz
	(Beyond R10)

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

	UL: 20 MHz

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

	UL: 20 MHz

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

	UL: 20 MHz

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

	UL: 20 MHz

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

	UL: 20 MHz,

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

	UL: 20 MHz

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

	UL: 20 MHz

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

	UL: 15 MHz

DL: 15 MHz
	5 MHz CC (Band 1) + 10MHz CC (Band 5/8)
	FDD
	Region 3

	UL: 20 MHz

DL: 20 MHz
	10 MHz CC (Band 1) + 10 MHz CC (Band 5/8)
	FDD
	Region 3

	UL: 30 MHz

DL: 30 MHz
	20 MHz CC (Band 1) + 10 MHz CC (Band 5/8)
	FDD
	Region 3

	UL: 15 MHz

DL: 15 MHz
	5 MHz CC (Band 3) + 10MHz CC (Band 5/8)
	FDD
	Region 3

	UL: 20 MHz

DL: 20 MHz
	10 MHz CC (Band 3) + 10 MHz CC (Band 5/8)
	FDD
	Region 3

	UL: 30 MHz

DL: 30 MHz
	20 MHz CC (Band 3) + 10 MHz CC (Band 5/8)
	FDD
	Region 3

	UL: 10 MHz

DL: 10 MHz
	5 MHz CC (Band 18) + 5 MHz CC (Band 2)
	FDD
	Region 2

	
	
	
	


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 and regional spectrum allocation before deciding which carrier aggregation scenarios are needed.
Table 3 Operator proposed CA scenarios (High band + High band) combination view

	Transmission bandwidth
	Number of LTE-A component carriers
	Duplex mode
	Region

	UL: 20 MHz

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

	UL: 30 MHz

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

	UL: 30 MHz

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

	UL: 40 MHz

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

	UL: 40 MHz

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

	UL: 10 MHz

DL: 10 MHz
	(Beyond R10)

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

	UL: 20 MHz

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

	UL: 20 MHz

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

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

	UL/DL:

65MHz
	Beyond R10

15MHz CC(Band 34) + 50MHz (Band 40)
	TDD
	Region 3


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 and regional spectrum allocation before deciding which carrier aggregation scenarios are needed.
Table 4 Operator proposed CA scenarios - (Low band + Low band) combination view

	Transmission bandwidth
	Number of LTE-A component carriers
	Duplex mode
	Region

	UL: 20 MHz

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

	UL: 20 MHz

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


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 and regional spectrum allocation before deciding which carrier aggregation scenarios are needed.
Table 5 Operator proposed CA scenarios - (Three bands) combination view

	Transmission bandwidth
	Number of LTE-A component carriers
	Duplex mode
	Region

	UL: 40 MHz

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

	UL: 30 MHz

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

	UL: 30 MHz

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

	UL/DL:

85 MHz


	(Beyond R10)
20MHz(band 39) + 15MHz(band 34) + 50MHz(band 40)
	TDD
	Region 3


Note 1: Some companies feel that three band scenarios should be postponed to Release 11 and later.
Note 2: 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 and regional spectrum allocation before deciding which carrier aggregation scenarios are needed.
A.4
Intra - band Contiguous CA

As discussed so far, this seems more likely in bands already allocated, or allocated prior to LTE-A deployments, where mergers or new auctions or regional spectrum allocations lead to operators having non-contiguous spectrum. From a Release 10 time frame point of view, however, it would be premature to start the RAN4 work on this scenario and it would be acceptable to delay it in later release. Band scenarios after Release 10 are presented in Table 6.

(Proposed band scenarios)

· FDD: None
· TDD: None
Table 6 Operator proposed CA scenarios – Intra-band non-contiguous
	Transmission bandwidth
	Number of LTE-A component carriers
	Duplex mode
	Region

	UL: 40 MHz

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

	UL: 10 MHz

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



































