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1 Introduction

Until now, RAN1 has considered two types of inband Relay Node (RN) [1]. In order to serve Release 8 UEs for backward compatibility, MBSFN subframe is agreed to maintain connectivity for Type I relay. Therefore the RN has to transmit the PDCCH in the beginning of the subframe, where consequently it cannot receive control signals from its donor eNB. For these reasons, a new physical control channel (the “R-PDCCH”) is needed.  
In RAN1 #58bis, the design considerations for R-PDCCH, R-PCFICH and R-PHICH are topics for discussions [2-14]. In this contribution, we provide further discussions on the necessity of R-PHICH for Type I Relay backhaul link design. 
2 Discussion
2.1 Necessity of R-PHICH
In Release 8, the PHICH carries the hybrid-ARQ ACK/NAK. Multiple PHICHs mapped to the same set of resource elements constitute a PHICH group, where PHICHs within the same PHICH group are separated through different orthogonal sequences. Three bits are used to indicate the ACK/NAK information. After modulation, layer mapping and precoding, the sequence for each PHICH can be easily detected due to spreading gain. 
In release 8, the significance of PHICH is either to trigger a non-adaptive retransmission (NACK) or to suspend transmissions for the HARQ process until an R-PDCCH for the same HARQ process is received (ACK). That means the R-PHICH will be unnecessary when it coincides with the reception of a R-PDCCH. R-PHICH is mainly used for a synchronous UL HARQ protocol, when there is no NDI toggle and no new resource indication. However, because of the restriction of non-MBSFN subframes (i.e., subframes 0, 4, 5 and 9), it will be hard to keep all the HARQ procedures in non-adaptive retransmission [8]. For these reasons, the possibility of non-adaptive HARQ trigger without reception of R-PDCCH will be low in the backhaul link. 
On the other hand, with semi persistent scheduling (SPS), the same resource can be used for the uplink retransmissions, which do not need the reception of R-PDCCH. VoIP is one of the examples for this synchronized HARQ without frequent reception of R-PDCCH. 
=
2.2 Consideration for Mobile Relay
In the scenario when the Mobile relay node moves from one donor eNB to another donor eNB which are not synchronized, the Relay node would not be synchronized with new donor eNB. In other words, the first 2 symbols of Relay node control channel transmission do not match with the first 2 symbols of control channel transmission at the new donor eNB. In such cases, further consideration on the necessity and design of R-PHICH is needed.
3 Conclusions
In this contribution, we have discussed the need for R-PHICH for Type 1 relay in the backhaul link. The need for R-PHICH depends on the applications considered as discussed in the paper.
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