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1 Introduction
In order to realize the benefits of “LTE Carrier Aggregation Enhancement Beyond 5 Carriers” it was argued in [1] that the support of PUCCH transmissions in one (or more) SCells is required. Therefore, In accordance with RAN1, in RAN2#89 it was agreed there will be at most two PUCCHs (of which one is always on the PCell) for up to 5 CCs, while it is FFS how many PUCCHs will be supported for more than 5 CCs.

This paper focuses on open issues related to configuration aspects of PUCCH on the SCells. 

2 Discussion

The support of PUCCH on SCell entails a configuration in which the HARQ feedbacks and CSI reports for a certain number of serving cells are conveyed in a particular serving cell, other than the PCell. As agreed during the last RAN2#89-bis meeting also D-SR can be transmitted on a PUCCH-SCell, however the configuration of D-SR compared with HARQ feedbacks and CSI reports may require a separate handling as pointed out in our contribution [2].
A possible configuration example for a general “beyond 5 carriers” scenario is illustrated in Figure 1 where the SCells configured with PUCCH resources are referred to as PUCCH-SCells. 
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Figure 1: Association of serving cells to PUCCH cells.
First the eNB should configure UE with zero or more PUCCH SCell. This is done by adding a PUCCH configuration to the SCell configuration. 

Proposal 1 PUCCH-SCell is configured by giving PUCCH configuration for a specific SCell.

Then there should be  a mapping signalling that indicates for the different SCells which PUCCH cell (that can be the PCell or one PUCCH-SCell) they should be mapped to. For this purpose, an indicator can be used for a serving cell to indicate which PUCCH the uplink control signalling associated with this serving cell should be sent on. This indicator may be a cell index of the serving cell and the indication then refers to the PUCCH of the indicated serving cell. This solution can leverage the extension of the serving cell indices that is needed in order to accommodate 32 carriers as indicated in our contribution [3]. 
Proposal 2 An SCell which does not have PUCCH configured, can be mapped to a PUCCH-SCell by signalling a cell index of a PUCCH-SCell.
If no specific PUCCH mapping signalling is communicated to the UE, the following should be considered:
Proposal 3 By default the HARQ feedbacks and CSI reports for a serving cell is mapped into the PUCCH of the PCell, if no PUCCH cell is signalled for that serving cell.

Another reasonable assumption is that HARQ feedbacks and CSI of a PUCCH-SCell are transmitted in such PUCCH-SCell:

Proposal 4 The HARQ feedbacks and CSI of a PUCCH-SCell are sent on the PUCCH of that SCell.
A serving cell shall be mapped to at least one PUCCH cell in order to get the corresponding PUCCH control signalling properly delivered. However, we deem that mapping HARQ feedbacks to one PUCCH cell and CSI reports to another PUCCH cell for the same serving cell it is not expected to give significant gains and it seems to add unnecessary complexity. Therefore, we propose:

Proposal 5 HARQ feedbacks along with CSI reports for a serving cell shall be mapped to one and only one PUCCH; hence they cannot be mapped to different PUCCH. 
3 Conclusions

In this paper we have discussed open issues related to configuration aspects of the PUCCH on SCells. Based on the above discussion, we propose the following:
Proposal 1
PUCCH-SCell is configured by giving PUCCH configuration for a specific SCell.
Proposal 2
An SCell which does not have PUCCH configured, can be mapped to a PUCCH-SCell by signalling a cell index of a PUCCH-SCell.
Proposal 3
By default the HARQ feedbacks and CSI reports for a serving cell is mapped into the PUCCH of the PCell, if no PUCCH cell is signalled for that serving cell.
Proposal 4
The HARQ feedbacks and CSI of a PUCCH-SCell are sent on the PUCCH of that SCell.
Proposal 5
HARQ feedbacks along with CSI reports for a serving cell shall be mapped to one and only one PUCCH; hence they cannot be mapped to different PUCCH.
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