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1 Introduction 
As UE transmits SRS, relay also may need to transmit its SRS to eNB. Subframe structure of backhaul uplink has not been determined yet. In this contribution, we address guard period in backhaul uplink subframe in conjunction with timing adjustment for relay and macro-UE.
2 Guard period in backhaul uplink subframe
We assume backhaul uplink and access uplink are time division multiplexed in the uplink frequency band [1]. Guard period in backhaul uplink subframe is necessary for relay to receive whole access uplink subframe and have switching time between transmission and reception.
A backhaul uplink subframe that has two guard periods is shown in Fig. 1. One SC-FDMA symbol is used for each guard period. The first guard period is required to cover switching time for RX-to-TX and timing adjustment of backhaul uplink and the second guard period to cover switching time for TX-to-RX [2]. 
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Figure 1 A subframe structure of backhaul uplink and timing adjustment of backhaul uplink
It seems that the overhead of guard periods is somewhat large. Furthermore, relay cannot transmit its SRS in the last SC-FDMA symbol in backhaul uplink subframe. We may need to define a new SC-FDMA symbol for relay SRS in backhaul uplink subframe. This relay SRS, however, cannot be transmitted in the full range of uplink system bandwidth in order to avoid the PUSCH of macro-UE.
If timing adjustment of backhaul uplink includes switching time for TX-to-RX as well as propagation delay, only one guard period that is equal to the length of one SC-FDMA symbol is required for backhaul uplink subframe as shown in Fig. 2. The guard period, however, should cover switching time for TX-to-RX and RX-to-TX and timing adjustment of backhaul uplink. Delta T means switching time for TX-to-RX in Fig 2. Timing adjustment for macro-UE should also include this switching time for TX-to-RX.
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Figure 2 A new subframe structure of backhaul uplink and timing adjustment of backhaul uplink
One more SC-FDMA symbol can be used for relay to transmit backhaul uplink signal compared to the previous method. In addition, relay can transmit its SRS in the last SC-FDMA symbol in backhaul uplink subframe. It is also possible that relay SRS and SRS of macro-UE are multiplexed together. Thus, relay SRS can be transmitted in the full range of uplink system bandwidth depending on higher layer configuration.
3 Conclusion

We have discussed the guard period in backhaul uplink subframe and proposed a new subframe structure of backhaul uplink. The subframe structure considered is efficient in resource utilization and transmission of relay SRS.
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