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1 Introduction
In 2010 adhoc #1 meeting, [1] was agreed in principle from the agreed way forward of RAN4 #53 Jeju meeting. The agreed way forward was as follows.
· 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
This contribution provides the spectrum allocation status in Korea and proposes to include the additional LTE-A CA deployment scenarios in Rel-10 WI for Korean operators’ actual deployment.
2 Spectrum for UMTS/LTE in Korea
From the demand of spectrum request for new technology, KCC(Korean communications commission) will rearrange 800MHz, 900MHz and 2.1GHz for UMTS or LTE technology. Band 1(2.1GHz) is already used for UMTS and will be transferred to LTE as the demand of high data traffic is increased. As shown in Figure 1, some part of the spectrum I 800MHz and 900MHz will be rearranged and planed to be assigned for UMTS/LTE. Band 5 was used for cdma2000 and upper 10MHz will be reassigned for usage of UMTS or LTE. Also upper 10MHz of Band 8 will be assigned for UMTS/LTE which was used for RFID, broadcasting and CT1 in Korea. In Band 3(i.e. KPCS), Korea uses this frequency for cdma2000 and this can be changed to LTE for future telecommunications technology. Therefore, from the all available spectrum, possible band combination for LTE-A CA will be the combination of Band 1, Band3, Band5 and Band8. 
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Figure 1. New frequency assignment below 1GHz for UMTS/LTE in Korea

3 LTE-A CA deployment scenario proposal
Currently there are two band combination scenarios for region 3 from [1].
· 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)
From the discussion in section 2, it is proposed to include the additional band combination which will be deployed in Korea soon.
 (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
· TBD
· 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)
· 20MHz UL/DL: 10 MHz CC (Band 1) + 10 MHz CC (Band 5/8)
· 15MHz UL/DL: 5 MHz CC (Band 1) + 10 MHz CC (Band 5/8)
· 20MHz UL/DL: 10 MHz CC (Band 3) + 10 MHz CC (Band 5/8)
Table 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

	UL: 15 MHz

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

	UL: 20 MHz

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

	UL: 30 MHz

DL: 30 MHz
	20 MHz CC (Band 1) + 10 MHz CC (Band 5/8)
	FDD
	Region 3
	2

	UL: 15 MHz

DL: 15 MHz
	5 MHz CC (Band 3) + 10MHz CC (Band 5/8)
	FDD
	Region 3
	2

	UL: 20 MHz

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

	UL: 30 MHz

DL: 30 MHz
	20 MHz CC (Band 3) + 10 MHz CC (Band 5/8)
	FDD
	Region 3
	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 before deciding which carrier aggregation scenarios are needed.
Table 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
	2

	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 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 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.
4 Conclusion

In this contribution, we provide additional LTE-A CA deployment scenarios in Korea for Rel-10 WI. We propose following band combinations in order to finalize Rel-10 CA scenarios for RAN4 #54 and 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 

· 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)
· 20MHz UL/DL: 10 MHz CC (Band 1) + 10 MHz CC (Band 5/8)
· 15MHz UL/DL: 5 MHz CC (Band 1) + 10 MHz CC (Band 5/8)
· 20MHz UL/DL: 10 MHz CC (Band 3) + 10 MHz CC (Band 5/8)
Intra-band Non-contiguous CA

· FDD: None

· TDD: None
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