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1 Introduction

The usage of an (R-)PHICH is under discussion in RAN WG1 [1] - [9]. This contribution discusses why we don’t need an (R-)PHICH. A comprehensive analysis of HARQ timing issues can be found in [11].
2 Background

The PHICH is the feedback channel for the UL Uu HARQ process. A NACK is used to trigger non-adaptive UL re-transmissions without issuing an UL grant. On the access link it is assumed that the overhead due to the PHICH is compensated by the reduced number of UL grants issued on the PDCCH. The timing relation between the UL transmission, the PHICH and the UL re-transmission is implicitly defined. 
3 Discussion
Relay nodes (RNs) are fixed so that the radio conditions on the backhaul link (eNB-RN) are more stable than on the access link (eNB-UE). Re-transmissions are therefore less likely to occur. Hence the overhead of an (R-) PHICH might no longer be compensated by the reduced number of required UL grants on the (R-)PDCCH. (R-)PHICH overhead becomes even more severe when using relay-specific control channels. Relay-specific control channels are mapped on RBs, which are semi-statically set aside and which cannot be used for PDSCH transmissions.
Un DL subframes have to be MBSFN subframes at the RN. Due to the restrictions of allocating MBSFN subframes only in a 10 or 40ms periodicity, it cannot be ensured that the backhaul timing relation between the (R-)PHICH and the UL Un re-transmission matches the access timing relation between the PHICH and the UL Uu re-transmission. Furthermore it is unclear if the (R-)PHICH to Un re-transmission timing matches the Un UL grant to initial Un transmission timing. Such a mismatch leads to inefficiency scheduling at the donor eNB. Scheduling decisions for Un re-transmissions triggered by (R-)PHICH and initial Un transmissions as well as Uu transmissions triggered by UL grants for a given subframe would have to be taken at different points in time. When sending a NACK via the (R-)PHICH, the eNB does not finally know if there will be any other Uu or Un traffic colliding with the non-adaptive re-transmission. Having transmitted a NACK, the Un re-transmission cannot be stopped later. Solving that problem leads to a waste of UL resources and degraded Un performance if the eNB down-prioritizes Un re-transmissions. Alternatively, it leads to suspended UE HARQ processes and degraded Uu performance if the eNB prioritizes Un re-transmissions. 
Reference [7] discusses the applicability of semi-persistent scheduling in case of (R-)PHICH less Un operation. Re-transmission of data transmitted in an SPS allocation is possible by means of an adaptive grant addressed to the UE’s Semi-Persistent Scheduling C-RNTI with the NDI set to 1 (see [10], section 5.4.1).
4 Summary & Conclusion

Based on the discussion in section 3 we propose the following:

Proposal 1

Don’t use a (R-)PHICH on Un
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