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1 Introduction
Dedicated beamforming can be used to mitigate inter-user interferences, especially inter-cell interferences for E-UTRA and it is very promising to increase the cell-edge throughput and coverage [1]-[4]. To support of beamforming in LTE, a way forward for dedicated reference signals is agreed in Shanghai meeting. However the dedicated reference signal pattern has not been decided. In this contribution we provide a dedicated reference signal pattern which can support single stream beamforming and has little influence on current reference signal structure.
2 Dedicated Reference Signal Pattern
Based on the agreed way forward on DL dedicated RS in Shanghai meeting, we provide two dedicated reference signal patterns shown in Figure 1. The dedicated reference signals are used to demodulate data channel, two common reference signals corresponding to the first two antenna ports are inserted in all bandwidth and used for the detection of PDCCH.
The dedicated RS in Pattern (a) replaces 6 resource elements in each PRB and spaced at intervals of six subcarriers in frequency domain and five OFDM symbols in time domain. The dedicated RS in Pattern (b) replaces 9 resource elements in each PRB and spaced at intervals of four subcarriers in frequency domain and five OFDM symbols in time domain. Because the dedicated reference signals in both patterns are inserted from the fourth OFDM symbol, the collision of control information and dedicated RS will be avoided. 
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Pattern (a)                                     Pattern (b)

Figure 1 Two kinds of dedicated RS patterns for FS1
3 Simulation Results and Discussion
The performance of these two dedicated RS patterns will be evaluated in this section. The parameters used in simulation are presented in Table 1.
Table 1 Simulation Parameters
	Parameter
	Value

	Carrier Bandwidth
	10 MHz

	FFT size
	1024

	Propagation channels
	SCME Urban macro (30 km/h)

	Channel estimator
	LS

	Used Resources
	1 PRB(12 sub-carriers)

	Code type
	3GPP turbo code

	Modulation and coding rates
	QPSK(1/2)

	Retransmission number in HARQ
	3

	# of TX antennas at Node B
	4

	# of RX antennas at UE
	1

	Antenna spacing 
	0.5
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	# of data streams
	1 

	Receiver method
	MMSE

	MIMO processing
	Beamforming

	Transmitter method
	Ideal BF weights
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Figure 2 Performance comparison of the two patterns
The comparison of throughput performance for the two dedicated RS patterns is shown in Figure 2. Note that the overhead of reference signals and BLER performance are synthetically considered in the throughput comparison. From Figure 2 it can be seen that pattern (a) has obvious advantage over pattern (b) when the reference signal overhead is considered.
4 Conclusion
In this contribution, we provide two dedicated RS patterns for FS1 and evaluate their performance when synthetically consider the overhead of reference signals and BLER performance. Due to the lower overhead and higher throughput performance of dedicated RS pattern (a), we recommend to adopt pattern (a) as the dedicated reference signal pattern for FS1 to support DL beamforming in LTE.
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