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1 Introduction
In LTE-advanced, coordinated multi-point transmission/reception (CoMP) is well regarded as a promising technique to improve coverage and spectral efficiency. Particularly, coherent transmission based on joint processing (JP) is expected to substantially improve transmission performance. In coherent transmission, backhaul mechanism is indispensable to provide the same carrier frequency and to share data and control information among multiple eNBs with stringent latency requirement. This requirement can be easily satisfied if eNBs are connected through sophisticated wired backhaul or optical fibers. Unfortunately, such an assumption may not hold for eNBs without sophisticated wired backhaul. As a result, wireless backhaul or over-the-air communication (OTAC) [1][2] may be an useful technique to share data and control information and to keep the same carrier frequency among eNBs. In this contribution, we discuss the possibility of applying over-the-air communication for coherent transmission in CoMP. 
2 Over-the-air communication for coordination of eNBs and RNs
In OTAC [1], one node receives messages from the other node over the air for synchronization or coordination purposes. This mechanism can be also useful for coordinating eNBs without sophisticated wired backhaul in CoMP, regardless of FDD or TDD systems. 

Fig. 1 shows an example of the proposed frame structure to coordinate two eNBs through over-the-air communication. In particular, a backhaul subframe is inserted between normal subframes in either uplink or downlink. The backhaul subframe is divided into two time durations in each of which one eNB transmits its pilot signals and messages (measured channel parameters and control information) to the other. When applying the MBSFN solution in downlink, the two eNBs transmit two OFDM symbols individually in the beginning of subframe before over-the-air communication as shown in Fig. 1.
It is worth noting that the two eNBs can achieve carrier phase synchronization required for coherent transmission if either eNB can derive bi-directional channel knowledge through over-the-air communication [2]. The other control information such as joint precoding and scheduling for  coordinated eNBs can be exchanged through X2 or through over-the-air communication. 
Although period of 10ms was assumed in [2], longer period such as 100ms is possible for carrier phase synchronization in case of small inter-node frequency offset and phase noise. For presentational simplicity, we have concentrated our discussion on two eNBs while the discussion can be straightforwardly extended to multiple eNBs.
[image: image1.wmf]Guard period

2 OFDM symbols

(in case of MBSFN solution)

eNB1

eNB1->eNB2

eNB2->eNB1

eNB2

eNB1->eNB2

Backhaul Subframe

Normal

subframe

Normal

subframe

(eNB2 :

   silent mode)

eNB2->eNB1

(eNB1 :

   silent mode)

Time

Backhaul

Subframe

Backhaul

Subframe

Normal

subframe

T (could be 10 or 100 

subframes

)


Figure 1: An example of frame structure for over-the-air communication between two eNBs.
3 Conclusion
This contribution proposed a wireless backhaul structure to support coherent transmission for eNBs that do not have sophisticated wired backhaul. Using the proposed mechanism, eNBs can support coherent transmission while maintaining inter-node carrier phase synchronization. Therefore, we propose to consider bi-directional transmission mechanism for a backhaul subframe in LTE-advanced.
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