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1. Introduction

In RAN1, there have been several discussions on the need for the R-PHICH in the backhaul link [1 - 8]. This contribution presents our views on the need for the R-PHICH in the relay backhaul link design.
2. HARQ Operation with/without R-PHICH

HARQ operations with and without the R-PHICH are described in [4]. HARQ operation with the R-PHICH can support both non-adaptive and adaptive retransmission similarly to that in Rel-8, and has the merit of a low overhead in the case of synchronous non-adaptive retransmission. However, it needs two kinds of radio resources the R-PHICH and UL grant for retransmission. Furthermore, more discussion is needed on how to specify new R-PHICH designs located within the PDSCH region. Meanwhile, HARQ operation without the R-PHICH only supports adaptive retransmission. In this operation, the NDI bit in the retransmission grant can be interpreted as an implicit DL ACK/NACK as described in [4], and there is no need to define the R-PHICH for the backhaul link. One concern of this operation is the control channel overhead for the (R-)PDCCH for the backhaul link when the number of retransmissions becomes larger, which is caused by degradation in the channel conditions in the backhaul link or an increased number of relay nodes (RNs).
3. Application Scenarios for Rel-10 Relay

The potential application scenarios for a relay system were discussed in [9], [10]. Although all of the scenarios are possible except for mobile relays, we believe that our primary role for the relay system in Rel-10 would be to extend the coverage in rural districts [11], which requires a relatively small number of RNs within a cell. Therefore, the scenarios for rural areas and the wireless backhaul, which complements the deployment in rural areas, should be of high priority. 
Emergency or temporary coverage scenarios should be of medium priority, since in a disaster or temporary event heavy traffic will need to be accommodated only temporarily and providing a wired backhaul might not be possible in a timely and effective fashion. Then, for the urban/ indoor hot spot scenarios, it is thought that pico/ femto cells may be more effective than relays because in such cases a wired backhaul should be relatively easy to provide, and the peak throughput is limited by the relays (since RN transmission/ reception over the Uu must occur using resources different from those for RN reception/transmission over the Un). Moreover, for a Dead Spot case, already in current operation, utilization of repeaters (L1 relay) is quite effective; hence, there is no strong reason to set a high priority for the case.
4. Views on the Need for R-PHICH
Considering the application scenarios for Rel-10 stationary relay, the radio conditions on the backhaul link would be more stable than those on the access link, which means low retransmission probability in the backhaul link. In such a scenario, the control channel overhead for the (R-)PDCCH without the R-PHICH could be smaller than that for the (R-)PDCCH with the R-PHICH as estimated in [4].  Also considering the limited timeline for Rel-10, we support not using R-PHICH by applying adaptive retransmission in the backhaul link.
5. Conclusion

This contribution discussed the need for the R-PHICH in the relay backhaul link. Considering the application scenarios for Rel-10 relays and the limited timeline, we support not using the R-PHICH by applying adaptive retransmission in the backhaul link.
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