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1. Introduction
Given the agreement on Un UL timing [1], UL backhaul transmission, including PUSCH and PUCCH, can largely reuse the Rel-8 design. On the other hand, discussion on Un PUCCH resource allocation is still needed, in order to complete the relay design in Rel-10. In this contribution, we show our views on this topic.
2. Discussion
In Rel-8, the following signals can be transmitted on PUCCH:

· Scheduling request indicator (SRI)

· Channel quality indicator (CQI)

· ACK/NAK for semi-statically scheduled PDSCH (SPS ACK/NAK)

· ACK/NAK for dynamically scheduled PDSCH (dynamic ACK/NAK)

The PUCCH resources for SRI, CQI, and SPS ACK/NAK are semi-statically configured by RRC in Rel-8. It is expected that the same mechanism can be used for SRI, CQI, and SPS ACK/NAK on Un UL. For dynamic ACK/NAK, Rel-8 defines an implicit mapping between CCE index and the ACK/NAK resource. Whether the implicit mapping can be reused for Un UL shall be carefully evaluated.
In principle, dynamic ACK/NAK for Un can share the same resources as UE, provided that scheduler ensures there is no collision on the dynamic ACK/NAK resource between RN and UE. This, however, adds scheduler restriction. In addition, the timing between PDSCH transmission to ACK/NAK feedback can be different for RN and UE. Hence, dynamic ACK/NAK resource sharing between RN and UE leads to overly complicated scheduler design. Therefore, we prefer that the set of dynamic ACK/NAK resources for RNs is different from that of UEs. Considering that the number of RNs scheduled in the same DL backhaul subframe is limited, we further prefer to use RRC signaling to configure the dynamic ACK/NAK resource for each RN. It is not precluded that multiple RNs can be RRC configured with the same ACK/NAK resource. 
In case of asymmetric DL/UL backhaul subframe allocation, multiple ACK/NAK feedback bits shall be transmitted in a single UL backhaul subframe. In Rel-8 TDD, both ACK/NAK bundling and ACK/NAK multiplexing are supported. For Un UL ACK/NAK transmission in Rel-10, it needs further study whether ACK/NAK bundling shall be supported, considering the backhaul link quality. For ACK/NAK multiplexing, either the Rel-8 TDD ACK/NAK multiplexing scheme or the Rel-10 carrier aggregation ACK/NAK multiplexing scheme can be used on Un UL.
3. Conclusions
In this contribution, we mainly discuss PUCCH transmission on Un UL, with the following proposals:

· PUCCH resources on Un UL for SRI, CQI, SPS ACK/NAK, and dynamic ACK/NAK are RRC configured on a RN specific basis;

· For asymmetric DL/UL backhaul subframe allocation, ACK/NAK multiplexing is supported on Un UL. Either the Rel-8 TDD ACK/NAK multiplexing scheme or the Rel-10 carrier aggregation ACK/NAK multiplexing scheme can be used;

· It is FFS whether ACK/NAK bundling is supported on Un UL.
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