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1. Introduction
RAN1 has discussed the use of a new control channel structure, the R-PDCCH, for the backhaul link between the donor cell and the relay in order to support subframe alignment between the donor and relay cells. The R-PDCCH is transmitted outside the control region in the donor cell using a semi-statically configured set of resource blocks (RBs) as illustrated in Figure 1. In order to obtain the frequency diversity necessary for reliable reception, it is likely that the set of RBs used for the R-PDCCH need to span a relatively large bandwidth.

The semi-statically configured set of RBs for the R-PDCCH sets a lower limit on the overhead in the backhaul link. Even if there is only a small (non-zero) amount of data to be sent from the eNodeB to the relay, the full set of configured RBs is used for the R-PDCCH and thus cannot be used for PDSCH transmission e.g. from the eNodeB directly to a UE. In such situations, the R-PDCCH overhead can be relatively large compared to the eNB-to-RN payload. Furthermore, there is no possibility to share resources between the PDCCH and the R-PDCCH in the structure outlined above, which leads to a control signaling “trunking loss” between directly connected UEs and relays.
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Figure 1: Illustration of PDCCH and R-PDCCH.

2. Backhaul control signaling using the PDCCH

Before a relay can operate in a system, it needs to obtain downlink synchronization with the donor cell and acquire the relevant system information describing the configuration of the donor cell. In this aspect, a relay is not different from a conventional UE. The relay also needs to receive the backhaul configuration to use, e.g. the MBSFN subframe occasions. This information need to be transmitted from the donor cell to the relay. Obviously, for this to reason the relay must be capable of receiving control signaling using the same structure as conventional UEs, i.e. PDCCH, PCFICH and PHICH (as specified in Rel-8).

Once the backhaul link is configured, L1/L2 control signaling for the backhaul link could in principle be transmitted on the R-PDCCH (and possibly other R-xxCH channels defined). The use of the R-PDCCH is, as discussed in the introduction, motivated by inband relaying with subframe synchronization between the donor and relay cells. However, other relaying scenarios, e.g. outband relaying, cannot be precluded and there is no fundamental reason for a new control signaling structure in such situations. As the relay anyway need to be capable of receiving the ‘normal’ PDCCH, there is no reason for the specifications to preclude the use of the PDCCH also for the backhaul link (or, expressed differently, the R-PDCCH can collapse into the conventional PDCCH). 

Proposal: The use of PDCCH for L1/L2 control signaling on the backhaul link should be supported.
3. Conclusion

The use of PDCCH for L1/L2 control signaling on the backhaul link should be supported.
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