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1. Introduction
During Sevilla meeting, the pattern of dedicated reference signals (DRS) has been discussed, and two patterns were chosen as the baseline on reference DRS structures, one contains 8 RS symbols per sub-frame (i.e. 8_c [1]) and the other contains 12 RS symbols per sub-frame (i.e. 12_c [1]). 
In this paper, we compare the performances of these two structures. According to the simulation results, we recommend using the first pattern which has 8 DRS symbols in a sub-frame based on the following reasons:
· The pattern is almost same as common RS, which is simple for implementation.

· The peak throughput is higher.
· The loss at low SNRs is quite small.
2. Discussion
Two DRS patterns are shown in Fig.1, it can be seen that pattern 8_c is more convenient for implementation, for it has the same frequency arrangement as common RS. In addition, the symmetry of two slots would guarantee the system performance of distributed transmission. So pattern 8_c seems to be the better choice.
Fig. 2 shows the pattern for extended CP, which is slightly modified from pattern 8_c for normal CP. 
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Fig 1 DRS patterns (normal CP)
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Fig 2 DRS pattern (extended CP)
3. Evaluation results
Some simulation parameters are given in table 2 and simulation results are shown in Fig 3-5. Different modulations, coding rates and velocities are considered. From the figures, we can find that at low SNRs, 12 symbols pattern has better performance than 8 symbols pattern for any condition, but the gap between two structures is very small. The throughput of pattern 8_c would exceed 12_c at high SNRs when BLER is below
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. Table 1 shows the peak throughputs of these two patterns. Comparing with 12_c, more than 3% gains can be obtained by pattern 8_c.
As we all known, the general application of beam-forming is used to improve the performance of cell edge which SNR is low. While the gain of beam-forming is
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Where N is the number of TX antennas. When N=8, 
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. This means in practice, the chance of UEs suffer very low SNR (when BLER higher than 10% for beam-forming) is quite rare. So we should focus on the peak throughputs of these different patterns. From this point, pattern 8_c is a better alternative.
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Fig.3 Throughput for QPSK, TU 3 kmph
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Fig 4 Throughput for 16QAM, TU 120kmph
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Fig 5 Throughput for 64QAM 3kmph
Table 1 Peak throughput (bits/s/Hz)

	
	8 symbols
	12 symbols
	Δ

	QPSK 3/4
	0.94424
	0.910458
	3.71%

	16QAM 1/3
	0.8448
	0.81725
	3.371%

	64QAM 1/3
	2.82709
	2.73875
	3.226%


4. Conclusion
This contribution has compared the performances between two UE-specific RS structures. Based on the simulation results, we proposed:
· Using the pattern 8_c as DRS pattern.
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Table 2 Simulation parameters 
	Parameter
	Value

	Carrier Bandwidth
	5 MHz

	FFT size
	512

	Propagation channels
	3GPP TU

	UE speed
	3 kmph, 120kmph

	Channel estimator
	2D MMSE 

	Code type
	3GPP turbo code

	Modulation and coding rate
	64QAM 2/3, 16QAM 1/3, QPSK 3/4

	# of PRBs
	1

	# of control symbols
	2

	# of TX antennas at Node B
	8

	# of RX antennas at UE
	2

	# of data streams
	1 

	Receiver method
	MMSE

	Transmitter method
	Ideal BF weights
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