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1. Introduction

In order to support the services required for time synchronization such as CoMP Joint Transmission, MBSFN service in relay cell and etc, the timing synchronization between eNB and RN should be guaranteed as a baseline [1]. Based on the scenario, uplink backhaul subframe structure is described in section 2. In section 3, relay sounding reference signal applying to the reduced symbol backhaul subframe is explained.
2. Possible uplink backhaul subframe structure
Figure 1 depicts an example of the guard time duration/position, the unused part of two questioned symbols in both ends of a backhaul subframe in case that relay subframe boundary is aligned with the eNB subframe boundary, which can give some potential merits such as performance improvement by means of synchronized CoMP Joint Transmission and support of MBSFN service in LTE-A.
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Figure 1: Possible uplink backhaul subframe in case of subframe boundary alignment.
In this case, a method to increase the symbol resource utilization is to introduce the shorted symbol format which makes the most use of two partial symbols which may not be used for backhaul transmission (“U”, as shown in Figure 1). In addition, the shortened symbol format is well-aligned with the early-terminated relay SRS in described in the section 3.
3. Multiplexing of macro SRS and backhaul SRS
In LTE system, multiple SRSs from UEs can be multiplexed by means of (1) sequence division multiplexing via SRS sequences, subcarrier-group division multiplexing (Comb indication), and sub-band (SRS transmission bandwidth) division multiplexing. It’s shown in Figure 2 (“Macro SRS”).
Unlike Macro SRS, because backhaul subframe is shortened by two symbols due to the guard intervals, the time duration allowed for transmit SRS in uplink backhaul is just about 0.5ms. In such case, if the SRS transmission is stopped e.g. at 1/2 symbol earlier than normal SRS transmission which has the repeated types of signal waveform on account of Comb-like subcarrier division multiplexing. In other word, early-terminated SRS transmission is stopped right after the first waveform out of normal SRS’s two times repeated waveforms. As shown in Figure 3, early-terminated SRS obtaining from such a trick, has 30 kHz subcarrier spacing which is the same subcarrier spacing as the Macro SRS. Therefore, early-terminated SRS and macro SRS can be multiplexed together in the last symbol position without collision with other Macro or backhaul SRS. This will give a very limited impact on specification work, e.g. by adding the description on the shorted symbol signaling generation. 
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Figure 2: Early-terminated SRS for backhaul link
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Figure 3: Example of multiplexing of Macro SRS with  early-terminated SRS
4. Conclusion

We can summarize as the followings:
· The timing synchronization between eNB-UE link (macro) and RN-UE link (access) can give some potential merits such as performance improvement by means of synchronized CoMP Joint Transmission and support of MBSFN service in LTE-A  
· In such scenario, introduction of shortened symbol format can give further possibility to optimize the usage of symbols for backhaul transmission. 
· The proposed early-terminated SRS can be multiplexed with macro SRS in the last symbol without change of SRS specification in TR36.211.
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