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1
Introduction

In RAN1#59, it concluded that R-PCFICH is not necessary for relay backhaul. A few issues still remain unresolved for type 1 relay backhaul design, namely:

· Timing

· R-PDCCH design

· Need for R-PHICH

· H-ARQ RTT
· DM RS for R-PDCCH

In this document, we will mainly focus on the need for R-PHICH. Discussion on other issues can be found in [1], [2], [3], and [4], respectively.  
2
Discussion
2.1


Rel-8 PHICH

In LTE Rel-8, PHICH carries HARQ ACK/NAKs for synchronous UL-SCH operation. PDCCH resource can be obtained after PCFICH (fixed 16 REs) and PHICH. The amount of resource for PHICH is broadcasted in MIB and may take one of the following values: 1/6, 1/2, 1 and 2 (in units of system bandwidths in terms of RBs, adjusted for PHICH multiplexing capacity per PHICH group).

PHICH is an efficient way for supporting non-adaptive PUSCH transmissions. Since PDCCH resource is rather limited, especially for small system bandwidths, the usage of PHICH makes it possible to support a larger number of simultaneous UL transmissions. This is particulally important for low-rate delay-sensitive applications such as VoIP.

In H-ARQ operation, a UE may be informed via PDCCH or PHICH whether H-ARQ re-transmissions are necessary. An ACK on PHICH indicates that the current transmission may be completed. The UE will not continue with non-adaptive PUSCH transmissions, but it is not expected to flush its buffer. As a result, it is possible that the UE may receive additional re-transmissions for the same transport block. A NAK on PHICH indicates that the UE should continue non-adaptive PUSCH transmissions.
2.2


R-PHICH for Relay Backhaul

For relaying backhaul, the amount of resources reserved for R-PDCCH is expected to be semi-statically configured. Regardless of how R-PDCCH is multipelxed, R-PHICH, if necessary, can be multiplexed with R-PDCCH following a similar mechanism as in Rel-8. It is expected that the R-PHICH resource will also be semi-statically configured.
If synchronous H-ARQ is still used for relay backhaul, R-PHICH can still bring the same benefits as Rel-8. 

It is known that for FDD Rel-8 systems, H-ARQ RTT is fixed at 8ms. For TDD Rel-8 systems, H-ARQ RTT can be 10ms or other values, depending on the TDD configurations. On the other hand, the configuration of MBSFN subframes is on a 10ms or 40ms basis. Currently, only up to 6 subframes in one frame can be configured as MBSFN subframes. As a result, synchronous H-ARQ may no longer be a perferrable choice for UL-SCH transmissions in the backhaul.
If asynchronous H-ARQ is adopted for UL-SCH, the need for R-PHICH is questionable. Note that all the scheduling is done at the donor eNB. For asynchronous re-transmissions, the benefit of R-PHICH would ensure that the relay would get a fast H-ARQ feedback. However, the relay still needs to wait for a R-PDCCH to schedule re-transmissions. In other words, the backhaul re-transmissions may need the combined overhead of R-PHICH and R-PDCCH.
3
Conclusions
This contribution provides our view on the need of R-PHICH for relaying operation. While we do see some benefits from the introduction of R-PHICH, these benefits are compromised when asynchronous H-ARQ is introduced in relaying backhaul.
Therefore, we recommend discussing R-PHICH introduction in conjunction with UL H-ARQ operation of relays. 
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