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1 Introduction

In RAN1 #66b meeting, open questions for CA with different TDD UL-DL configurations were discussed [1]-[11]. One of the outstanding issues was concerning selecting the cell with PUCCH transmission and the views among the interested companies were somewhat divergent. This contribution addresses the following two questions:

· Is PUCCH still transmitted on only 1 CC?
· Is PUCCH always on the Pcell?
2 A single cell vs. multiple cells for PUCCH transmission
In Rel-10, PUCCH can be transmitted only on Pcell and there is no PUCCH transmissions on Scells, regardless of how many UL CCs are configured to the UE. This design can be reused for the TDD CA scenarios with different TDD UL-DL configurations as well. One of the motivations for the above design was that UL CA capability is UE-specific and there exist UEs which cannot support CA in UL. The situation in Rel-11 is not different from Rel-10 and the specification for PUCCH transmission has to be made to support Rel-11 TDD UEs without UL CA capability. Then, the PUCCH transmission design for the UEs without UL CA capability can be used to CA capable UEs as well without additional standardization efforts. Given the single cell based PUCCH design, additional transmission mode to apply PUCCH transmission on multiple cells seems unnecessary. It should be noted that when the UE can transmit PUCCH separately from multiple cells in a subframe, it is always possible that the UE transmits a PUCCH on only a single cell by aggregating the UCIs in the PUCCH, as done in Rel-10, without incurring coverage issues due to the transmission on multiple cells.
Proposal 1: PUCCH is transmitted on only 1 CC.
3 Pcell vs. Scell for PUCCH transmission
As discussed in Section 2, the UEs without UL CA capability will be configured with only one cell in UL and the cell becomes Pcell for the UE without any Scell being configured. Thus, the support for PUCCH transmission on Pcell has to be defined even for the cases that multiple cells in DL are configured and each cell has a different TDD UL-DL configuration. Then, it is desirable that the PUCCH transmission design is applied the same whether a single or multiple carriers are configured in UL, as in Rel-10.

Based on this understanding, PUCCH transmission from an Scell, especially for the cases that multiple cells are configured in UL, seems unnecessary transmission mode and this will lead to additional implementation complexity. However, it can be argued that when multiple cells in UL are supported and configured to the UE, PUCCH transmission from an Scell can simplify the UL timing design especially in cases that there is no corresponding UL subframe on the Pcell in the Scell PUCCH transmitting timing. But, as said above, the optimization for these cases is not preferred as it results in different designs for PUCCH transmission between the configurations of a single and multiple UL CCs. 
Proposal 2: PUCCH is always transmitted on the Pcell.
4 Conclusions
This contribution presented our views on selecting the cell to transmit PUCCH in TDD CA scenarios with different TDD UL-DL configurations and it is proposed that:
Proposal 1: PUCCH is transmitted on only 1 CC.

Proposal 2: PUCCH is always transmitted on the Pcell.
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