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1. Introduction

As stated in [1], the important parts of “Evolved-UTRA and UTRAN” include higher user data rates, improved system capacity and coverage, etc. In order to achieve this, multi-antennas technique with at least 2 antennas at Node B and 2 antennas at UE must be adopted. Although various Open Loop-Close Loop (OL-CL) MIMO proposals have been put forward in UTRA, they focused on smart antennas or MIMO independently and the applied antennas at Node B or UE are not more than 4 [2,3]. Since more antennas, such as 6 or 8, may be used in Node B and spatial correlations and even line-of-sight (LOS) signal exist among Node B antennas, more robust multi-antennas technique adapting to various environments should be exploited or E-UTRA. One CL method based on the Singular Value Decomposition (SVD) of the channel matrix is mentioned in [5], but full solutions should be further studied. Therefore, we present a more flexible and robust technique----Unifying MIMO for E-UTRA, which can be applied in correlated Rayleigh or Ricean environment and arbitrary Node B and UE antennas by utilizing appropriate feedback technique.

2. Motivation for the Proposed Method

To meet the high spectral efficiency of E-UTRA, spatial multiplexing of MIMO is required. Unfortunately, due to the complex propagation environment in wireless communications [4], while the former proposals about multi-antennas technique in UTRA find its limitations, we propose a “Unifying MIMO” technique in E-UTRA, which adaptively adjusts its transmitting policy according to the channel conditions. The proposed method can work well in fully correlated channels, in which beamforming is the optimal solution, partial correlated channels and fully uncorrelated channels, in which spatial multiplexing provides the best performances.

3. System Architecture

The system architecture of the proposed method is shown in Fig. 1, where L, M and N are data stream number to be transmitted, transmit antenna number and receive antenna number respectively. Due to spatial correlation of channel, L is often less than min{M, N} and its value is adaptively adjusted according the channel conditions. Detailed descriptions of the proposed method are as follows.

3.1 Channel Feedback

In the receiver, we can obtain the full channel information. By the feedback of partial channel information, channel capacity and bit-error-rate can be improved significantly. Here, we calculate the average of channel correlation matrix and after some properly transformation, only partial information of channel is fed back to the transmitter and corresponding transmission policy is determined by the feedback information. The information compression of the covariance matrix makes the low data rate feedback available.


Fig. 1 System Architecture of the Proposed Method

3.2 Stream Estimation

Stream here indicates the number of data stream to be transmitted at the same time. Since the wireless communications channel is more complicated in outdoor environment and sometimes may degenerate to rank one channel, so fully spatial multiplexing transmission is not a good choice. In this proposal, we estimate the stream number L to be transmitted according the rank of channel matrix, which may vary dynamically from 1 to min{M, N}.

3.3 Power Allocation

To approach the full channel capacity, each data stream is allocated a different power according to the channel conditions. In our proposal, power allocation can be implemented via the “water-filling” method.

3.4 Capacity Estimation

Now that the data stream number and its corresponding power are determined, the capacity of each data stream will be calculated also. This set the upper bound of a data rate that a stream can reach.

3.5 Bit Loading

The bit rate at each data stream is estimated by predefining the upper bounds of a BER and a capacity. Then we can find a proper modulation method, such as BPSK, QAM, 16QAM and even 64QAM, to transmit each data stream. Finally, L data streams after bit loading are transformed into M transmit antennas through beamforming methods.

4. Conclusion
In this proposal, we put forward a close-loop MIMO method----Unifying MIMO for E-UTRA, which can be applied in various environments, such as correlated Rayleigh and Ricean cases, and also appropriate for different transmit and receive antennas. By properly feeding back few channel information, almost fully channel capacity can be achieved.
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