
3GPP TSG RAN WG1 LTE Adhoc


   






        R1-071852
Beijing, China, April 17th-20th, 2007

Agenda Item:  3.10
Source:  ZTE

Title:  Precoding Scheme for DL MU-MIMO in LTE TDD
Document for:
Discussion
1 Introduction
In MU-MIMO mode, multiplexed users on the same RBs can be separated in the spatial dimension by designing appropriate transmit and receive antenna weight vectors. Due to the channel reciprocity exits in TDD, DL MIMO channel matrix can be obtained at Node B side. In this contribution, we present a BD (Block Diagonalize) scheme for DL MU-MIMO in LTE TDD.
2 Details of BD Scheme 
To eliminate the multi-user interference, we propose using BD (Block Diagonalize) algorithm in TDD MU-MIMO. In this section, we present the details of BD algorithm.
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Comparing with other interference cancellation method, for example ZF beamforming, the condition to implement BD algorithm is looser than implement ZF method. Because the request of dimension for BD is that the number of transmit antenna is not less than the sum number of receive antenna of any K-1 users, however, ZF requires the number of transmit antenna is not less than the sum number of receive antenna of K users (K is the user number).
3 Simulation Parameters and Results
3.1 Simulation Parameters
Table 1 lists the simulation parameters assumed in the evaluations.
Table 1 Simulation parameters
	System bandwidth
	10 MHz

	Number of sub-carriers
	601


	Sub-carrier spacing
	15 kHz

	Resource block bandwidth
	180 kHz (12 sub-carriers)

	Symbol duration
	Effective data
	66.67 sec

	
	Cyclic prefix
	4.75 sec

	Transmission Time Interval (TTI)
	1.0 msec (14 OFDM symbols)

	Data modulation
	QPSK

	Channel coding rate
	R = 1/3

	Channel coding / decoding
	Turbo coding (K = 4) / Max-Log-MAP decoding

	Codeword scheme
	Multiple codewords (MCW)

	Number of antennas
	4-by-4 MIMO

	Channel model
	SCME

	Maximum Doppler frequency
	fD = 5.55 Hz (v = 3 km/h)

	Channel estimation
	Real

	Signal detection
	MMSE-SIC

	Control delay in AMC and 
pre-coding matrix update
	1 TTI (= 1 msec)

	Hybrid-ARQ
	None


3.2 Simulation Results
In this section, we evaluate the link performance with different number of scheduled users under 4x4 antenna configuration. In Figure 1 and Figure 2 the CSI is ideal; in Figure 3 the CSI feedback based on codebook method, and the codebook design refers to [1]. Note that the multi-user simulation has some randomness, the performance depends on the channel correlation among each user. From Figure 1 to Figure 3 it can be observed that when 2 users are scheduled simultaneously, multi-user interference can be eliminated completely, the proposed BD scheme can work well. However, when the number of scheduled user increases to 3, multi-user interference also increases and the performance degrades, even can not converge. Therefore, when 3 users are scheduled simultaneously and the channel correlation is strong among each user, multi-user interference can not be cancelled completely and BD method will be invalidated. For the codebook based case, the BER performance degrades 3-10dB but can converge, it can be concluded that the codebook design based on direct quantization of channel can satisfy the requirement of multi-user system.
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Figure 1 BER of two scheduled Users (ideal CSI)
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Figure 2 BER of three scheduled Users (ideal CSI)
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Figure 3 BER of two scheduled Users (channel information feedback based on codebook)
4 Conclusion
We suggest adopting BD algorithm to eliminate multi-user interference in TDD MU-MIMO and using two ways to obtain channel information: One way is using channel reciprocity; when channel reciprocity doesn’t fully apply, the other way is based on codebook (the codebook design refers to [1]). 
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