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1 Introduction
During the specification of EPDCCH a decision was made at RAN1#69 to not introduce an enhanced PHICH in Rel-11, despite a substantial majority of supporting companies [1]. With the introduction of a new carrier type in Rel-12 where PHICH is unable to operate the topic may once again be of interest. In this short paper we share our view on the subject.
2 Discussion
Explicit ACK/NACK signaling in the downlink by means of PHICH has been available for the legacy carrier type since the first LTE release in order to reduce control channel overhead compared to the fully adaptive hybrid-ARQ operation via dynamic scheduling on PDCCH. A similar rationale could be applied in the context of the new carrier type. Moreover, at the beginning of EPDCCH standardization, several desirable properties of an enhanced downlink control channel were identified and thus targeted in the following specification work. The benefits motivating an EPDCCH, such as increased control channel capacity or frequency domain ICIC, could equally well justify an enhanced PHICH operating on any carrier. The gains with introducing an enhanced PHICH should however be large enough compared to implicit ACK/NACK signaling on EPDCCH to motivate the specification. We propose the following:


Proposal 1: Investigate the need for an enhanced PHICH, primarily targeting operation on NCT
In light of the non-negligible work effort that was required to specify the EPDCCH during Rel-11, alternatives to a new physical downlink control channel could be explored to accommodate light-weight scheduling of retransmissions on the NCT. Such an alternative was discussed in [2] where a signaling method on EPDCCH similar to DCI format 3/3A was proposed. Compact scheduling of retransmissions for non-adaptive HARQ operation could be introduced with relatively low specification impact and be beneficial in terms of control channel overhead, hence we propose:


Proposal 2: Explore the alternatives to provide compact scheduling of retransmissions
3 Conclusions

In this paper we expressed our view on an enhanced PHICH, in the context of the new carrier type in particular. Based on the discussion we have the following proposals:


Proposal 1: Investigate the need for an enhanced PHICH, primarily targeting operation on NCT

Proposal 2: Explore the alternatives to provide compact scheduling of retransmissions
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