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1 Introduction
The ProSe communication is defined in [1] as “a communication between two UEs in proximity by means of a E-UTRAN communication path established between the UEs. The communication path could for example be established directly between the UEs or routed via local eNB(s)”. In this contribution, the demodulation reference signal (DMRS) design is addressed provided that the frame structure for D2D communication would adopt uplink frame structure and also the resources of D2D communications are established with non-centralized resource scheduling via a macro eNB. 
2 Pilot Design for D2D Communications
2.1 Consideration for partial co-channel interference environments
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Figure 1. Inter-cell/intra-cell co-channel environments
As shown in Fig. 1, inter-cell/intra-cell co-channel interference may be incurred when the resources for D2D communications are not controlled by a centralized manner (e.g., by an eNB), where co-channel interferences among D2D communication pairs can cause a serious problem. 
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Figure 2. Partial co-channel resource allocation between RB1 and RB2
Figure 2 shows a scenario that there exists partial co-channel interference between RB1 and RB2 which imply the resources, assigned for the two D2D pairs, respectively. The part A (NA) of RB1 denotes the interference free region in RB1, and there is an interfered region from f1 to f2, denoted by B, where the reference signal for D2D communication is assumed in the same as LTE uplink frame structure. Meanwhile, RB2 consisting of the regions of B (NB) and C (NC) implies the resource, assigned for another D2D pair nearby and could interfere with RB1.

In RB1 of Fig. 2, the performance of channel estimation could be degraded by RB2. This is because the correlation between DMRS of RB1 and DMRS of RB2 can be high according to NB, exclusive of NA=NC=0. 
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Figure 3. MSE performance of channel estimation for RB1 according to NB for RB1=RB2=6RB
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Figure 4. MSE performance of channel estimation for RB1 according to NB for RB1=RB2=4RB or 2RB
Figures 3 and 4 show the MSE performance of channel estimation in RB1 according to NB. For the simulation, SNR=25dB and SINR=-0.0137dB imply the SNR of parts A and C and the SINR of part B in Fig. 2, respectively. In the meantime, the wireless channel models of UMi(LoS) and UMi(NLoS) in [2] are applied. CS1 and CS2 are the cyclic shift variables in UL DMRS of RB1 and RB2, respectively, and DMRS of RBi can be written as follows: 
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As shown in Figs. 3 and 4, it can be seen that the performance of channel estimation is seriously deteriorated by a partial co-channel part B, although the level of performance degradation is different according to the property of CSi and NB. 
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Figure 5. MSE performance of channel estimation for RB1 according to SINR of part B
Figure 5 shows the MSE performance of channel estimation for RB1 depending on SINR of part B when NB is 2. From the result, some interference control such as power control for D2D communication links needs to be studied. In addition, the power control mechanism that has been currently defined in the specification needs to be further investigated. In other words, the new power control mechanism appropriate for D2D links would be required. 
For maintaining the low correlation between pilot sequences for channel estimation, the pilot sequence can possibly be designed as follows:

· DMRS for parts A and C and DMRS for part B can be designed independently. DMRS for parts A and C and DMRS for part B can be written as follows:

Part A and C: 
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Part B: 
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· For the proposal, some control mechanism for the interference awareness could be needed. For example, the information for co-channel part (subcarrier index, NB) and the control of CSi (the allocation for different CSi) could be required. 
3 Conclusions
In this contribution, it is investigated that the performance of channel estimation is severely degraded in the assumed D2D communication scenario. The topic, addressed in this contribution, seems to be rather premature, but it could be pointed out that the current Zadoff-Chu based DMRS structure for channel estimation would be no more valid in the case that the resource allocation for D2D communication is autonomously scheduled by D2D communication pair. Accordingly, in terms of reference signal design and power control mechanism for D2D communication would need to be studied, especially in non-centralized resource scheduling via a macro eNB.
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