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1. Introduction & Background
For Type I relay, a basic characteristic is [1]
·  The UE shall receive scheduling information and HARQ feedback directly from the relay node and send its control channels (SR/CQI/ACK) to the relay node
According to the above assumption, there are two possible HARQ procedures for backhaul.
·  Option 1: ACK/NACK feedback for backhaul transmission is independent of the access transimission. For example, if the DL backhaul transmission is in subframe #n, RN will transmit the ACK/NACK feedback in subframe #(n+k) regardless of the transmission and feedback for the access link.
·  Option 2: ACK/NACK feedback for backhaul transmission is relative to the access transimission. For example, RN will transmit the ACK/NACK feedback to eNB as long as it receives the ACK/NACK feedback from UE.
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Fig.1: Two-hop HARQ examples for Option 1 and 2
Option 1 is preferred in recent RAN1 meetings [2][3][4][5]. In the contribution, some considerations between option 1 and 2 will be proposed.
2. Discussion
For non-transparent Type I relay, option 1 is a reasonable selection. RN can be regarded as a normal UE by the donor eNB, and therefore the backhaul HARQ can reuse the HARQ procedure in Rel.8 except for the variation of HARQ RTT[2][6][7]. For option 2, the backhaul HARQ RTT will be increased significantly, which will result in the different implementation between backhaul and access HARQ procedures, and therefore the complexity of both RN and eNB will be increased. According to the above reasons, option 1 is a basic assumption for Type I relay.
Option 1 may be not efficient in some scenarios. As RN is considered as a normal UE for its donor eNB, eNB should release the packet buffer after the corresponding ACK feedback is received. However, the DL packets should be buffered at RN because of the capacity imbanlance between the backhaul and access links or the retransmission on the access link. Fig.2 is a handover scenario that RN is the source node. According to the handover procedure [8], RN should forward the buffered DL packets to the target node that may be donor eNB, another eNB or another RN. Please note that the forwarded packets at least consume the twice wireless backhaul resource. If the number of the buffered packets is not small, the forwarding procedure will result in the significant waste of the wireless backhaul resource. 
For the fig.2 scenario, the option 2 may be more reasonable. The DL packets that have not been successfully recept by UE can not be released by the donor eNB, and therefore the packets can be forwarded by the eNB, which will reduce the backhaul overhead significantlly.
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Fig.2: Handover procedure for RN
In urban scenarios, the coverage of RN is limited because of its low transmitting power, for exampel only 30dBm [9]. Therefore, the handover between RN and other nodes should happen frequently especially for the mobile UE. In order to overcome the above issues for the backhaul HARQ procedure of option 1, the following proposal is preferred.
·  Proposal 1: For HARQ option 1, the donor eNB will not release the packet buffer untill the packet has been successfully received by R-UE (UE attaced to RN). During the handover procedure, the buffered packets are not forwarded by RN, but forwarded by its donor eNB.

3. Conclusions
The option 1 is a basic assumption for the backhaul HARQ procedure because of its advantage than the option 2. However, in the handover scenario, the option 1 is not efficient because of the waste of wireless backahul resource especially when the number of buffered packets at RN is not small. The issue is related to the backhaul HARQ procedure, and therefore we think the issue should be considered in the relay backhaul HARQ discussion in RAN1 meetings. In order to improve the backhaul efficiency in the handover scenario, the following proposal is presented.
· Proposal 1: For HARQ option 1, the donor eNB will not release the packet buffer untill the packet has been successfully received by R-UE (UE attaced to RN). During the handover procedure, the buffered packets are not forwarded by RN, but forwarded by its donor eNB.
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