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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
This contribution provides operators’ feedbacks on LTE-A deployment scenarios in order to select a limited set of LTE-A band scenarios for Release 10 WI. 

2
Discussion
The work items for LTE-A, such as CA, enhanced DL and UL multiple antenna transmissions, were agreed in RAN #46, and the agreed completion date for the core parts for the RAN1/2/3/4 core specifications is RAN #50, i.e. there is only one year for LTE-A WI (Release 10). Therefore, it is quite important to limit the number of band scenarios for Release 10 WI in order to meet such tight timeline. It is noted that frequency band issues should always be treated in a release independent manner in 3GPP, and the band scenarios defined in the later release time frame could be operated as Release 10. It clearly indicates that it would be reasonable for Release 10 to focus on what is likely relevant for the market in a few years from now.
Operators co-signing this contribution propose that the following band scenarios should be handled in Release 10 WI. It is noted that the proposed scenarios would be updated based on further feedbacks from both operators and vendors until RAN #47.
General

It is noted that proposed band combinations should not restrict the Rel-10 signaling and protocol design of carrier aggregation to only support the proposed scenarios. Rel-10 carrier aggregation signaling and protocol specs should be able to support other scenarios deployed beyond Rel-10 timeline. It is also noted that adding the support of new scenario after Rel-10 should be treated in a release independent way.
Proposal 1: The signaling and protocol specifications to support carrier aggregation shall be designed in a generic way, and able to support carrier aggregation scenarios that are introduced in later Releases.
Proposal 2: Specification of carrier aggregation shall be done in Release independent manner.
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 1800 MHz for FDD and 2300 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. 
(Proposed band scenarios)
· 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
Table 1 presents 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
· 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)
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


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.
Intra-band Non-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 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. 

(Proposed band scenarios)

· FDD: None
· TDD: None
How to handle band scenarios which are not included in Release 10

In the previous sections, we proposed the band scenarios for Release 10 WI. It is also proposed that other scenarios which are not treated in Release 10 should be captured in the RAN4 internal TR for future reference. One example for the corresponding text proposal is provided in Annex A. It is, however, noted that the band scenarios in Annex A would be updated when operators start planning Release 11 based on the actual spectrum auctions. 
Proposal 3: Other scenarios which are not treated in Release 10 should be captured in appropriate TR for future reference. 
Proposal 4: The carrier aggregation scenarios to be specified in Release 11 should be discussed again in the future when 3GPP  start planning Release 11, also based on the actual spectrum auction outcomes.
Furthermore, it also needs to be clarified how the band scenarios beyond Release 10 should be studied in RAN4. For DB-DC-HSPA, it was agreed that new work items should be created when new band combinations are introduced in 3GPP specifications [2]. It is felt that the same approach could be adopted for LTE-A, because there are unique RF characteristics and possible regulatory requirements for each band and each region and case-by-case approach would be needed.
Proposal 5: New work items should be created when new carrier aggregation scenarios are introduced in future 3GPP specifications.
3
Conclusions
In this contribution, we provided operators’ feedback on LTE-A deployment scenarios in order to select a limited set of LTE-A band scenarios for Release 10 WI. We proposed 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 
· 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)
Intra-band Non-contiguous CA

· FDD: None
· TDD: None
Furthermore, the following basic concepts for carrier aggregation were proposed in the contribution.

Proposal 1: The signaling and protocol specifications to support carrier aggregation shall be designed in a generic way, and able to support carrier aggregation scenarios that are introduced in later Releases.
Proposal 2: Specification of carrier aggregation shall be done in Release independent manner.
Proposal 3: Other scenarios which are not treated in Release 10 should be captured in appropriate TR for future reference. 
Proposal 4: The carrier aggregation scenarios to be specified in Release 11 should be discussed again in the future when 3GPP  start planning Release 11, also based on the actual spectrum auction outcomes.
Proposal 5: New work items should be created when new carrier aggregation scenarios are introduced in future 3GPP specifications.

Corresponding text proposal, which will be provided for approval in the next meeting, is captured in Annex A.
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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 
· 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)
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
	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 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.






































































































































































































