
3GPP TSG-RAN WG1 #49


  








        R1-072104
Kobe, Japan, May 7th-11th, 2007
Agenda Item:  7.10.1

Source:  ZTE

Title:  4Tx Antenna Precoding Codebook for DL SU-MIMO
Document for:
Discussion

1 Introduction
In previous contribution [1] we evaluate the link performance of several DFT based 4Tx antenna precoding codebook schemes including DFT matrix, 4 rotated DFT matrices, 3 rotated DFT&AS and P-DFT&AS against physical antenna selection under different channel conditions. In Malta meeting, a codebook design combining Householder codebook and identity matrix whose elements take value from the 4-alphabet set {±1, ±j} proposed and supported by many companies. In this document, we compare the performance of DFT based codebook and the Householder codebook proposed in [2] under uncorrelated and correlated channels. The codebook constructions are listed in the appendix.
2 Simulation Assumption and Results
2.1 Simulation Assumptions
In this section we describe the simulation setup used to obtain the simulation results presented later. The simulation parameters are listed in the Table 1.

Table 1 Simulation Assumptions
	Transmission BW
	10MHz

	Sub-frame duration 
	0.5 ms

	Symbols/sub-frame
	7

	Sub-carrier spacing
	15kHz

	Sampling frequency 
	15.36 MHz

	RB size
	12 sub-carriers

	Number of RBs used
	2 (24 sub-carriers)

	FFT size
	1024

	Number of occupied sub-carriers
	601 (DC sub-carrier is null)

	Modulation and coding rate
	10 levels

[QPSK, R=1/3] [QPSK, R=1/2] [QPSK, R=3/4] [QPSK, R=4/5]

[16QAM, R=1/3] [16QAM, R=1/2] [16QAM, R=2/3] 

[16QAM, R=3/4] 
[64QAM, R=2/3] [64QAM, R=4/5]

	Channel model
	SCM-D

	Mobile speed
	3km/h

	Antenna configuration
	Node B: 4; UE: 4

	TX Antenna spacing
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	RX Antenna spacing
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	Channel estimation
	perfect channel estimation


2.2 Simulation Results

Figure 1 and Figure 2 show the link throughput comparisons with various codebooks under the uncorrelated channel. From the numerical results of Figure 1, it can be observed that under the uncorrelated channel, 3DFT&AS, 4 rotated DFT and Householder codebooks have similar performance. From Figure 2 it can be seen that 3DFT&AS and 4 rotated DFT codebooks achieve similar performance under the correlated channel and outperform Householder codebook.
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Figure 1 Throughput of SU-MIMO with various codebooks under uncorrelated channel
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Figure 2 Throughput of SU-MIMO with various codebooks under correlated channel
3 Conclusion

In this document, we evaluate the link performances with various 4Tx antenna precoding codebook schemes for SU-MIMO in uncorrelated channel and correlated channel. Considering the performance DFT based codebook is a better choice for 4Tx antenna precoding.
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Appendix
· 4 rotated DFT matrices based codebook:
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· 3DFT&AS based codebook:
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· Householder codebook:
	Vector Index
	First element
	Second element
	Third element
	Fourth Element

	u0
	1
	−1
	−1
	−1

	u1
	1
	−1
	−j 
	−j 

	u2
	1
	−1
	j 
	j 

	u3
	1
	j 
	j 
	j 

	u4
	1
	−j 
	−j 
	−j 

	u5
	1
	−1
	−1
	−j 

	u6
	1
	−1
	−1
	j 

	u7
	1
	−1
	1
	1

	u8
	1
	1
	1
	1

	u9
	1
	−1
	−1
	1

	u10
	1
	−1
	−j 
	−1

	u11
	1
	j 
	j 
	1

	u12
	1
	0
	0
	0


	Codebook index
	Rank 1
	Rank 2
	Rank 3
	Rank 4

	0
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