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1. Introduction
Wider bandwidth support in LTE-Advanced has been actively discussed in the last several meetings, as well as on e-mail reflector. Carrier aggregation is agreed as the technology for wider bandwidth deployment for its flexibility and backward compatibility.
This contribution discusses several design considerations related to carrier aggregation. 
2. Rel-8 compatibility of Component carriers
For ≤20MHz bandwidth operation, LTE-advanced UE has to coexist in the same bandwidth with Rel-8 UE, and backward compatible design is mandatory. The main advantage of backward compatible carrier design is for smooth network migration. While detailed design is still underway, backward compatibility also put constraint on some new features for LTE-A system, like relay, CoMP, high order MIMO, etc.
With wider bandwidth deployment for LTE-Advanced system, option for non-backward compatible design in aggregated carriers becomes possible. While there are concerns over introducing extra complexity and prolonged standardization cycle, it is worth to make such option open for the following reason:

· Some new features for LTE-Advanced are still under preliminary design stage. Full benefits of these new features can be evaluated more efficiently without backward compatibility constraint. Extra evaluation room for these features can pave a better evolution path for the system and increase the competitiveness of the standard. For example, some features may perform similar in backward compatible and non-backward compatible scenarios, while others may have significant performance gain on non-backward compatible carrier. 
· Each Rel-8 UE can only camp on one aggregated carrier. It is necessary to have at least one carrier to be backward compatible to support Rel-8 UE.  Certainly, more Rel-8 UEs can get access to the system when all component carriers are Rel-8 compatible. However, it is not clear whether this Rel-8 oriented approach would be helpful in optimizing LTE-A design, considering the constraints it applies to desired LTE-A features. 
· It is up to operator to deploy wider bandwidth system according to radio resource availability and operation demands. Unlike Rel-8 only operation, aggregated carrier design can offer flexible spectrum usage options for operator. For example, LTE-A operator can choose to deploy all Rel-8 compatible carriers, or deploy mixed Rel-8 compatible and Rel-8 non-compatible carriers. Standardization should provide these options if operator can benefit from it.
Based on above considerations, we recommend three types of component carriers:

· Rel-8 only component carrier. It is fully Rel-8 compatible component carrier, and no resource segments are preserved for LTE-A features. Both Rel-8 UE and LTE-A UE can get access to this component carrier. There may be modified or expended control field/indicator within Rel-8 PDCCH structure to facilitate component carrier aggregation or switching for LTE-A UE. 

· Mixed Rel-8 and LTE-A component carrier. Resource segments to support LTE-A features are multiplexed into current Rel-8 structure by FDM or TDM and their existence should be transparent to Rel-8 UE.. Rel-8 UE could access to  such component carrier through Rel-8 PDCCH while LTE-A UE could access to  such component carrier through Rel-8 PDCCH or some newly designed control channel. 

· LTE-A only component carrier. This component carrier is introduced for taking full advantages of new LTE-A features. In order to shorten the standardizing cycle, Rel-8 design should be reused as much as possible and modifications are made only when they are necessary and could bring significant gains. 

3 MAC to physical layer mapping
MAC to physical layer mapping for a LTE-A UE is discussed in several contributions, and lately on the e-mail reflector [8]. Three options are mentioned:
· Option 1: One TB and HARQ entity per component carrier
· Option 2: One TB and HARQ entity for the overall aggregated component carriers
· Modified Option 1: Multiple TB and HARQ entities as in option 1, but may not have 1-to-1 mapping between TB and component carrier,  each TB could be  mapped to multiple component carriers.
While option 1 is preferred among the first two options as originally posted, modified Option 1 offers better trade-off between maximum Rel-8 functionality reusing and LTE-A system optimizing. The main purpose of modified Option 1 is to achieve full frequency diversity gain. 
Note that in modified option 1, the number of TB and HARQ may not equal to number of assigned component carriers. Modified Option 1 can also provide more flexibility by allocating resource cross component carriers. 
4 Downlink Anchor and non-anchor component carrier
Many contributions proposed control structures for carrier aggregation [1-7]. With detailed design to be further investigated, some general concepts for multiple carrier operation may be helpful. 

For Rel-8 UE, after initial access, one DL/UL pair of component carriers [6] is assigned to it as in Rel-8 system. This is a static assignment and Rel-8 UE doesn’t need extra information about other component carriers.
Unlike Rel-8 UE, LTE-A UE can be assigned by one or multiple components carries for DL/UL transmission dynamically or semi-dynamically for various reasons like traffic demand, load balancing, and component carrier scheduling, etc. LTE-A needs to be informed about the changing assignment and one relatively static component carrier should be assigned to it for this purpose. 

When LTE-A UE switches to Idle/sleep mode, it needs to keep monitoring the network. As mentioned in [5], monitoring full wide bandwidth is very power consuming; it is beneficial to let LTE-A UE to monitoring small part of bandwidth, or one component carrier.
Anchor carrier, as introduced in [4, 5], can be used for facilitating above tasks for LTE-A UE. An anchor carrier carries the synchronous channel, all the system information, and resource allocation information. LTE-A UE only need to monitor one component carrier it considers to be its anchor carrier.
From LTE-A UE perspective, component carriers assigned other than anchor carrier are viewed as non-anchor carriers. One LTE-A UE can have one or multi non-anchor carriers. Non-anchor carriers carry traffic and necessary control information. Detailed structures for anchor and non-anchor carrier could be FFS.

5 Conclusion

In this contribution, a number of issues related to wideband carrier aggregation were discussed and our views on these subjects can be summarized as follows
· Three types of component carriers are proposed: 

· Rel-8 only component carrier

· Mixed Rel-8 and LTE-A component carrier

· LTE-A only component carrier

· Modified Option 1 for MAC to physical layer mapping is preferred
· From UE perspective, introducing anchor and non-anchor component carrier helps further control signal design.
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