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1. Introduction
CRS (Cell-specific reference signals) power boosting has been adopted to improve the performance and capacity of EUTRA. Since obvious gains can be obtained by RS boosting, we try to apply the power boosting for DRS (UE specific reference signals), which may improve the system capacity and coverage for beam-forming transmission.
In this contribution, performance gain of DRS power boosting is shown, and based on these results we recommend that power boosting should be also adopted for DRS. 
2. Discussion
2.1.  DRS pattern
The DRS patterns have been decided in the latest RAN1 meeting, as shown in figure 1. As we all known, two factors would affect the detection performance directly, one is channel estimation accuracy, the other is SNR. With the established DRS pattern, we could get better channel estimation performance by boosting the DRS power. Because the total transmission power is restricted, DRS power boosting means the power distributed to the data symbols would be decompressed, which lead to the loss of receiver SNR. So the DRS boosting is a tradeoff between the channel estimation accuracy and the power overhead. 
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Figure1. DRS pattern (normal CP)
2.2. Simulation results
The link-level simulation parameters of UE-specific reference signal are given in the table 1. Figure 2 shows the relative throughput performances with various power boosting values for DRS. The overhead of the reference signal transmission power is taken into account by decreasing the transmission power of the data shared channel based on the given total transmission power. Obvious gains could be achieved by boosting as shown as figure 2. 
For QPSK, DRS with 0.5 dB boosting could obtain the best performance at low SNRs. The reason is that at low SNRs, although the improvement of channel estimation accuracy using 1dB boosting would be slightly better, 0.5dB boosting could get more gain because of higher receiver SNR than that of 1dB boosting, so the total system performance gain of 0.5dB boosting is larger than 1dB boosting at low SNRs. Further, it can be seen from the simulation results, the performance with 1dB boosting is better than that of 0.5dB boosting at high SNRs. 
For 64QAM, 1 dB boosting can not get clear gain, while 0.5dB boosting can bring obvious gain similar as QPSK. 
In brief, we can find that DRS power boosting may improve the system capacity and coverage for beam-forming transmission by trading off between the channel estimation accuracy and power overhead. 

The exact boosting value for DRS is FFS, which should be decided based on more careful analysis and more simulations.
Table 1 – Simulation parameters

	System bandwidth
	5MHz

	Sub-carrier spacing
	15kHz

	Carrier frequency
	2.0GHz

	PDSCH data symbols per sub frame
	13

	Number of PRBs
	2

	Transmitter method 
	BF

	Power boosting value of reference signal
	0~1dB

	MCS
	QPSK (1/3)，64QAM (3/4)

	Number of transmit antennas
	8

	Number of receiver antennas
	2

	Channel estimation
	Two-dimensional MMSE

	Channel model
	TU 6 path (3kmph)
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(a) QPSK，R=1/3
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(b) 64QAM，R=3/4

Figure 2. Relative throughput for DRS power boosting
3. Conclusion
Based on the simulation results, from which obvious performance gains for DRS power boosting can be found. we propose that DRS power boosting should also be adopted for EUTRA.
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