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1. Introduction
The enhanced downlink control channel(s) work item description [1] describes an objective to introduce one or multiple enhanced physical downlink control channels to be able to support e.g. frequency domain ICIC which is particularly useful in heterogeneous network scenarios and/or beamforming. The work for the enhanced PDCCH is well ongoing and in [2] the enhanced PHICH was introduced. In this contribution we give further motivation and our views on the support for an enhanced PHICH.  
2. Motivations and principles for an enhanced PHICH
The enhanced physical downlink control channel is able to support frequency domain ICIC and spatial reuse of the resources. The obvious use case is the heterogeneous network scenarios, where the ePDCCH can be coordinated to avoid interference between macro and low power nodes. In the shared cell scenario (CoMP scenario 4), spatial reuse (or cell splitting) for the same enhanced control channel resource within the cell (for either control or PDSCH transmission) is possible, which provides higher spectrum utilization. In this scenario, also the uplink will benefit from cell splitting gains, which will lead to a problem of PHICH collisions. Therefore, it is natural to consider also an enhanced PHICH (ePHICH) which is able to accompany the ePDCCH to provide frequency domain ICIC, spatial reuse within the cell and use of UE specific RS. The enhanced PHICH should also benefit from the multiple antennas at the eNB, i.e. it should be further investigated if it is possible to utilize precoding or beamforming for the ePHICH.
Moreover, in the new carrier type which has reduced or eliminated legacy control signaling and/or CRS, the use of PHICH is limited or is not possible at all. Therefore, the ePHICH (as well as the ePDCCH) design should also target the scenario of new carrier types and should target to have the same capacity as the PHICH. 
3. Proposal
We propose to introduce an enhanced PHICH targeting the same capacity as the PHICH and following the same principles as the ePDCCH transmission to provide frequency domain ICIC, spatial reuse within the cell and to further investigate the potential use of UE specific RS to attain precoding benefits for the enhanced PHICH. 
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