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1. Introduction
UE performance and RRM requirements due to the introduction of 3 Band carrier aggregation (3DL/1UL) were discussed in previous RAN4 meetings, for example in [1] - [5]. In this contribution, we analyze the possible impact on PUCCH performance requirements for 3DL carrier aggregation.

2. Discussion
In carrier aggregation scenarios, a UE transmits PUCCH only on the primary cell [6]. In Rel-10 carrier aggregation work item, new performance requirements for PUCCH format 1b wCS and PUCCH format 3 were defined, in order to test PUCCH transmission with A/N feedback for more than one downlink component carrier [7] [8]. More specifically,
· Performance requirements for PUCCH format 1b wCS with 4A/N bits feedback were defined for both FDD and TDD.
· Performance requirements for PUCCH format 3 with 4A/N bits feedback were defined for both FDD and TDD, and 16 A/N bits feedback on PUCCH format 3 were defined for TDD only. 
It is observed that PUCCHs with a maximum of 4 A/N bits were tested for FDD. This is mainly because in Rel-10 timeframe, up to 2 component carriers with up to 2 MIMO layers on each carrier were considered in RAN4 design [9]. 
From RAN1 perspective, PUCCH format 3 can carry up to 10 A/N bits in FDD mode. Thus when the number of DL component carriers is extended from 2 to 3 in RAN4, we should discuss and decide whether to introduce performance requirements for PUCCH format 3 with 6 A/N bits. 
Proposal 1: Discuss and decide whether to introduce performance requirements of PUCCH format 3 with 6 A/N bits for 3DL CA.
Regarding the performance metrics for PUCCH format 3 with 6 A/N bits, the following can be considered:
· ACK false alarm (DTX (ACK): 1%;

· ACK missed detection (ACK ( NACK, DTX): 1%;

· NACK (ACK: 0.1%.
For the existing requirements of PUCCH format 1a, format 1b wCS and format 3 with 4 A/N bits, the first two metrics are used, since ACK missed detection requirement is limiting and NACK to ACK requirement is redundant. While for TDD PUCCH format 3 with a larger number of A/N bits, i.e. 16 bits, NACK to ACK requirement is limiting and all three metrics are applied [10]. If RAN4 decide to define performance requirements for PUCCH format 3 with 6 A/N bits, initial simulation is needed to identify the limiting factor of PUCCH format 3 with 6 A/N bits, and then discuss the necessity of defining NACK to ACK requirement.
Proposal 2: If it is decided to define performance requirements for PUCCH format 3 with 6 A/N bits, then discuss the necessity of defining NACK to ACK requirement based on initial simulation results.
3. Conclusion

In this contribution, we analyzed the possible impacts on PUCCH performance requirements for 3DL carrier aggregation, with the following proposals:
Proposal 1: Discuss and decide whether to introduce performance requirements of PUCCH format 3 with 6 A/N bits for 3DL CA.
Proposal 2: If it is decided to define performance requirements for PUCCH format 3 with 6 A/N bits, then discuss the necessity of defining NACK to ACK requirement based on initial simulation results.
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