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1 Introduction
Coordinated multi-point (CoMP) transmission/reception [1] has been considered as an important feature in LTE-advanced system to improve the throughput of cell-edge UEs. The transmission schemes of CoMP can be divided into two categories: joint processing (JP) and coordinated scheduling/beamforming (CS/CB). The processing gain from coordinated cells (inter-site or intra-site) is based on the assumption that these cells are well synchronized. 
However, in a practical situation, as shown in Figure 1, a cell-edge UE transmits uplink signals to different cells within a CoMP cooperating set, in which cell-2 is assumed to be the serving cell that manages the timing alignment. Since the delay spreads to different cells can be significantly different, thus early and late arrival of transmitted signals (compared to that in the serving cell) will be received in cell-1 and cell-3 respectively. Excessive delay than cyclic-prefix length or even a small amount of advance will introduces inter-block interference, degrades the detection performance and further limits CoMP benefits.
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  Figure 1: An illustration on delay spreads in uplink CoMP.
2 Proposed Idea

To deal with above problem, we propose using cyclic-prefix (for late signals) and cyclic-postfix (for early signals) for OFDM symbols in a subframe supporting CoMP operations, where the concept of cyclic postfix is shown in Figure 3. 
In order to prevent increasing extra overheads from postfix, we keep overall overhead as a constant. As shown in Figure 4, the summation of prefix-length and postfix-length equals extended CP length. The exact lengths for prefix and postfix may be fixed or flexible depending on cell-deployment, system configurations, or performance requirements.
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                                Figure 3: An OFDM symbol with cyclic-prefix and cyclic-postfix 
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                                       Figure 4: Proposed symbol structure for UL CoMP

With the proposed symbol structure and well-selected pre- and post-fix lengths, early and late arriving signals can be detected without inter-block interference. One advantage of our proposal is that it is not necessary to share delay information among coordinated cells [2][3]. This feature especially benefits inter-site CoMP where X2 interface is used to exchange information, although multi-vendor CoMP may be not the discussed issue in this stage [4].  In summary, our proposal can support both inter-site and intra-site CoMP.
3 Conclusion
In this contribution, we consider the issue of delay spread on UL CoMP. To prevent degrading CoMP gains due to excessive delay or advanced arrival, we propose to use a new symbol structure with cyclic-prefix and cyclic-postfix for CoMP operations. One benefit of such idea is that it is not necessary to share delay information among coordinated cells, and thus suits for both inter- and intra-site CoMP.
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