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1. Introduction
Relaying is the key technique to extend coverage and enhance throughput in LTE-Advanced [1]. As for Type-I relay, it was agreed that MBSFN is employed for the DL backhaul transmission. The HARQ timeline should be designed at the Un interface based on the following principles.

· If no strict isolation between radio reception and transmission at RN, TDM is employed to separate the access link and backhaul link to avoid self-oscillation.

· For FDD mode, Subframe 0, 4, 5 and 9 can not be used for MBSFN because of the PSS, SSS, PBCH and paging information transmission.

· To guarantee backward compatibility with Rel-8 UEs, the HARQ timeline at the Uu interface  remain the same as Rel-8/9
As for Type-II relay, it does not transmit CRS and PDCCH at least, thus it is unnecessary to employ MBSFN and the backhaul-DL link can be configured as any subframe if there is no conflict with the HARQ timeline at the Uu interface.
In this contribution the HARQ timeline of Type-I relay and Type-II is described. 
2. Discussion
The 8ms periodicity is employed for HARQ timeline of Rel-8 FDD mode, i.e. the HARQ timing for FDD is that the feedback for DL/UL transmission is always 4ms later, and the uplink grant for UL transmission is always 4ms earlier. Both 8ms and 10 ms periodicity HARQ timeline at the Un interface are discussed and the 8ms periodicity is preferred from the perspective of backward compatibility [2]-[4]. In this section the 8ms periodicity HARQ timeline at the Un interface is discussed for both Type-I and Type-II relay and then the resource efficiency are presented.
2.1. HARQ timeline for Type-I relay
In Subframe 0, 4, 5 and 9, at least Rel-8 UEs expect to receive BCH, SCH and paging information, MBSFN can not be deployed in these subframes. Within the 40ms periodicity, the configurations of 3 MBSFNs, 6 MBSFNs, 9 MBSFNs and 12 MBSFNs are shown in Figure 1, Figure 2, Figure 3 and Figure 4, respectively. 
The Rel-8 UEs should also benefit from the introduction of relaying, thus the 8ms periodicity should not be destroyed, which means the Un interface also obeys the same periodicity. If the employed MBSFN conflicts with Subframe 0, 4, 5 or 9, neither backhaul-DL transmission (DeNB(RN) nor access-DL transmission (RN(UE) occurs in the corresponding subframe. 
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Figure 1 Type-I relay configuration of 3 MBSFNs within 40ms periodicity (5% DL and UL resource waste)
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Figure 2 Type-I relay configuration of 6 MBSFNs within 40ms periodicity (10% DL and UL resource waste)
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Figure 3 Type-I relay configuration of 9 MBSFNs within 40ms periodicity (15% DL and UL resource waste)
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Figure 4 Type-I relay configuration of 12 MBSFNs within 40ms periodicity (20% DL and UL resource waste)
When 8ms periodicity HARQ timeline is employed by Type-I relay, the main impacts are as follows.
(1) Lose some resource efficiency. Some subframes can not be used as DeNB(RN or RN(UE transmission. The more backhaul-DL subframes configuration means the more waste of frequency resources, e.g.12 MBSFNs within 40ms periodicity corresponds to 20% DL and UL resource lost, as shown in Figure 4.
(2) The 8ms periodicity can not always be guaranteed at the Un interface. If a certain subframe, e.g. as shown in Figure 1, Subframe 9 of Radio Frame 0, can not be used as backaul-DL transmission, the Subframe 4 of Radio Frame 0 can not also be used for backhaul-UL transmission. Thus the uplink grant for UL transmission is always 12ms earlier, i.e the uplink grant for Subframe 3 of Radio Frame 1 occurs in Subframe 1 of Radio Frame 0. Therefore it should be investigated further.
2.2. HARQ timeline for Type-II relay

A “type 2” relay node is an inband relaying node characterized by the following:

· It does not have a separate Physical Cell ID and thus would not create any new cells.

· It is transparent to Rel-8 UEs; a Rel-8 UE is not aware of the presence of a type 2 relay node. 

· It can transmit PDSCH.

· At least, it does not transmit CRS and PDCCH.
Since RN does not transmit CRS and PDCCH, the backhaul-DL link can be configured in any subframe if there is no conflict with the HARQ timeline at the Uu interface. For different ratios of backhaul link and access link, e.g. 1:7, 2:6, 3:5 and 4:4, are illustrated in Figure 5, Figure 6, Figure 7 and Figure 8, respectively.
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Figure 5 Type-II relay configuration with the ratio of backhaul link and access link: 1:7
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Figure 6 Type-II relay configuration with the ratio of backhaul link and access link: 2:6
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Figure 7 Type-II relay configuration with the ratio of backhaul link and access link: 3:5
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Figure 8 Type-II relay configuration with the ratio of backhaul link and access link: 4:4
When 8ms HARQ timeline is employed by Type-II relay, no frequency resources are wasted, i.e. all the DL and UL resources are utilized by RN for backhaul link and access link transmission.
Since RN does not transmit PHICH, the DeNB will give the HARQ ACK/NACK to response the Access-UL transmission (UE(RN) instead. The “always ACK” scheme can be adopted, i.e. for the scheduled Access-UL transmission, the DeNB always sends ACK; and if error occurs, the DeNB will schedule the retransmission using the PDCCH UL grant. 
3. Conclusions
The HARQ timelines for both Type-I relay and Type-II relay are discussed in this contribution. We shown that using 8ms HARQ RTT as the baseline assumption for DL and UL minimum requirement would result in losses in resource efficiency. Hence, further discussions are needed on these HARQ timeline for Type I relay. For Type II relay, the conventional 8ms HARQ timeline is shown to have no impact on the resource efficiency. 
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