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1 Introduction
Coordinated multi-point (CoMP) transmission/reception [1] has been considered as an important tool in LTE-Advanced system to improve the throughtput of cell-edge UEs. In this contribution, we mainly focus on inter-eNBs scenario and not preclude the scenario of intra-eNBs coordination. As shown in Figure 1, a cell-edge UE transmits uplink signals to different cell-sites in active CoMP set. In comparison to the uplink signal arriving at serving cell (i.e., cell-2 in Figure 1), the signals arriving at other cell-sites could be much early or late especially for heterogeneous cells, where the serving cell is the only cell that transmits timing-advance (TA) commands to the UE. In such a case, as mentioned in [2], poor detection performance could happen in different cell-sites, and thus limits CoMP benefits. To avoid or mitigate this effect, [2] proposes to jointly use extended cyclic-prefix (ECP) and new TA adjustment scheme based on the minimum transmission time delay in active CoMP set. We believe that these approaches can effectively solve the performance issue, provided that accurate minimum delay information is shared in active CoMP set via backhauling. However, backhauling processing could be very time-consuming especially for inter-eNBs CoMP. Based on this viewpoint, we propose another possibility. That is, we suggest using cyclic-prefix and cyclic-postfix for OFDM symbols such that there is no need of sharing delay information via backhauling. Then, service setup for an uplink CoMP UE would be much faster.
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  Figure 1: An illustration on delay spreads in uplink CoMP (only first multipath signals are shown).
2 Approaches in [2]
The main idea of approaches in [2] is estimating the minimum delay spread in each active CoMP cell-site, and sharing this information with serving cell via backhauling such that serving cell can adjust UE’s TA by downlink signalling. Figure 2 shows the concept. With the TA adjustment, uplink signals to different cell-sites would be covered by the CP window, where the CP is selected as ECP in [2]. 
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Figure 2: Sharing minimum delay spread information via backhauling
3 Proposed Idea
As mentioned above, one important motivation of the proposed idea is that sharing delay information via backhauling (X2 interface) could be very time-consuming. To estimate the overall latency for an uplink CoMP UE from unsynchronization to transmission of data, we use the analysis result [3] to show Table I, where y could be more than 20 ms and the overall latency may exceed 40 ms. This large latency may be not preferred for CoMP UEs. Also,  it may leads the derived TA out-of-date especially when the UE is moving. For setting up CoMP service as fast as possible, a simple and time-saving method is needed.  
Table I: Uplink initiated dormant to active transition for unsynchronized UE (error free)
	Component
	Description
	Time [ms]

	1
	Average delay due to RACH scheduling period (RACH cycle = 10 ms)
	5

	2
	RACH Preamble
	1

	3
	Preamble detection and transmission of RA response (Time between the end of RACH transmission and UE’s reception of scheduling grant and timing adj.)
	5

	3.1
	Sharing delay spread information via X2 interface for TA
	y

	4
	UE Processing Delay (decoding of scheduling grant and timing alignment + L1 encoding of UL data)
	5

	5
	Transmission of UL data
	1

	
	Total delay
	17+y


From above considerations, our proposed idea has no need of backhauling transmission. To deal with that uplink signals arrive early and late, we suggest to use cyclic-prefix for late signals and cyclic-postfix for early signals, where the idea of cyclic postfix is shown in Figure 3 and the proposed symbol structure can be seen in Figure  4. In order to prevent increasing overheads from postfix, we keep overall overhead as a constant. As shown in Figure 4, the summation of prefix-length and postfix-length equals ECP length. The exact lengths for prefix and postfix may be fixed or flexible according to cell-deployment, system configurations, or performance requirements. This part needs further studies to clarify.  
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                                Figure 3: An OFDM symbol with cyclic-prefix and cyclic-postfix 

                                       Figure 4: Proposed symbol structure for UL CoMP

With the proposed symbol structure, most early and late arriving signals can be detected without the knowledge of minimal delay. Thus, backhauling latency can be greatly saved. Besides, we may schedule CoMP UEs in CoMP-dedicated subframes with using the proposed symbol structure and schedule all non-CoMP UEs in non-CoMP dedicated subframes with Rel-8 symbol structures. 

4 Conclusion
In  this contribution, we mainly focus on the scenario of inter-eNB CoMP, where the latency on X2 interface could be very large. To avoid or mitigate poor detection problem without using X2 interface, we   

propose a symbol structure with cyclic prefix and cyclic postfix for early and late arriving uplink signals. This benefits that uplink CoMP UEs could fast set up the connections. However, this merits trades off that the proposed method may be not backward compatible or has a throughput loss. 
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