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1 Introduction
The design of Enhanced PHICH has been discussed in Rel-11 [1]
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[2]. DM-RS-based EPHICH was not agreed because the motivations for introducing EPHICH from the capacity point of view were deemed insufficient [3]. In Rel-11, PHICH is used whenever the uplink grant is transmitted by PDCCH or EPDCCH. In Rel-11, Reduced CRS (RCRS) with 5 ms periodicity was agreed and the RCRS was not used for demodulation in New Carrier Type (NCT), which was also agreed as the starting point of NCT design in Rel-12. As a result, PHICH does not work any longer in NCT because of the absence of demodulation reference signal. Some contributions [5]
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[6][7] have discussed new HARQ feedback scheme for NCT in RAN1#72bis. In this paper, we analyze the necessity of EPHICH in NCT and give the design options. 
2 Discussion
Non-adaptive uplink retransmission with PHICH has shown the benefit of reducing the control channel overhead compared to using UL grant for retransmission and has been adopted from Rel-8. It is natural to keep this feature and have this benefit in NCT. For standalone NCT, a new HARQ indication scheme is needed because that PHICH does not work any longer in it.
For non-standalone NCT, following the agreement from Rel-10, the PHICH in the BCT as PCC can be used to carry the HARQ indications for the PUSCH in NCT as SCC if the UE supports cross-carrier scheduling and the PUSCH is cross-carrier scheduled from BCT. But it is obvious that this method does not work for the UEs that cannot support cross-carrier scheduling. In [6], it proposed cross-carrier HARQ indication using BCT’s PHICH, which was not coupled with the feature of cross-carrier scheduling. But as also pointed out in the same paper, this method cannot support the aggregation of different TDD UL-DL configurations between LCT and NCT, where LCT cell may not have PHICH resource in its own DL subframe for the PHICH timing of PUSCH on NCT cell. Another scenario that cannot use cross-carrier HARQ indication is the heterogeneous network deployment with non-ideal backhaul from small cells to Macro cell, where the PHICH in the BCT deployed in the Macro cell cannot be used to carry the HARQ indication for the PUSCH in NCT deployed in small cell because of the latency of the backhaul. 
All in all, the PHICH in BCT can’t work for all non-standalone NCT deployment scenarios, so that a new HARQ indication scheme is also needed for non-standalone NCT 
Proposal 1: Designing a new HARQ indication scheme for PUSCH transmission in NCT is needed.
To design a new scheme of the HARQ indications for the PUSCH in NCT, some principles should be obeyed: low signaling overhead, same or even better performance as PHICH in BCT, and small standard efforts.  Two different methods can be studied. One is by dynamic signaling similar as DCI 3/3A [4], in which the HARQ indications are grouped together, then encoded and transmitted by a signaling in EPDCCH. Another one is to design a new channel like PHICH but demodulated by DMRS. Further study is needed to select one from these two candidates taking the design principles into account.
Proposal 2: Dynamic HARQ indication by a signalling as DCI 3/3A or new PHICH based on DMRS is FFS.
3 Conclusions
This paper discussed the necessity of EPHICH in NCT and the design options. Following the discussions, we propose:
Proposal 1: Designing a new container to carrier the HARQ indications in NCT is needed.
Proposal 2: Dynamic HARQ indication by a signalling as DCI 3/3A or new PHICH based by DMRS is FFS.
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