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1. Introduction
Many contributions [1]-[4] have been submitted on how to signal ACK/NACK in PUCCH for LTE-Advanced carrier aggregation. In this contribution, opinions from these contributions are listed and our view is shown.
2. Opinions from other contributions
It has been studied on how to signal ACK/NACK in PUCCH for the case of carrier aggregation. Especially, a solution for the case that a number of component carriers assigned to certain UE on DL is more than one on UL is well considered. When we assume the case, all methods have pros and cons. They are listed in the table 1. We think they exist regardless of whether PDCCH is located on each CC or only one CC.
Table 1: Comparison of methods

	Method
	Pros and Cons

	Multiple ACK/NACK linked to respective CC on DL
	

	A
	One to one mapping between DL CC and PUCCH resource (based on Rel’8) [1-4]
	· Backward compatibility to Rel’8
· Good HARQ performance

· Impossible to map when DL CC is more than UL CC
· Poor coverage

	B
	Channel selection (similar to Rel’8 TDD) [1-3]
	- Good HARQ performance

- Good cubic metric performance

- Large number of reserved resources

	C
	Multi-code [1,3,4]
	- Good HARQ performance
- Poor coverage

	D
	Resource extension (by mapping between ACK/NACK and PUCCH symbol or antenna, or increasing of modulation order) [2]
	- Good HARQ performance

- Poor coverage

	Single ACK/NACK to all CC on DL
	

	E
	Bundling (logical AND) [1-4]
	- Good cubic metric performance

- Poor HARQ performance

	F
	Multiple TTI [1]
	- Good cubic metric performance

- Complexity due to multiple round trip time


3. Our view
We think method A should be base because of good backward compatibility to Rel’8. However, we need other solution for the case that DL CC is more than UL CC as everyone already knows. Method C is a candidate as complementary solution. They can be used for the case of no UE Tx power limit. Method B is inefficient because we think a number of reserved (=unused) resources are quite large when we consider the DTX detection function. Method D seems to give large impact to current specification, i.e., large change to the specification is needed when comparing to other methods.
When we consider the case of UE Tx power limited, method E is also needed even if it has poor HARQ performance. We should study on how to switch between method E and method A/C.
4. Summary
We listed methods on how to signal ACK/NACK for carrier aggregation which are mentioned in other company’s contributions and showed our view.
We think that the method, where one to one mapping between DL CC and PUCCH resource, should be base. In addition, multi-code method can be used as complementary solution. Further, we think bundling method is needed for the case of UE tx power limited.
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