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Fig. 3. Performance of mode switching

matrix under the imperfect CSIT. But when the transmit antenna number is equal to or greater than the receive

antenna number, the receiver can perform detection to get the whole channel matrix’s degree of freedom. However,

when the transmit antennas are less than the receive antenna, the receiver cannot get the whole degree of freedom

only through detection, so the degree of freedom loss occurs. The center and right figures show us the effect of

capacity estimation with MU-MIMO modes. The three estimation schemes all track the effect of imperfect CSIT.

From the amplified sub-figures, the upper bound capacity estimation is the closest one to the optimal estimation.

It indicates that the upper bound capacity estimation is the best one in the BD scheme. Moreover, we can see that

BPJ-EE of the BD scheme decreases seriously due to the imperfect CSIT caused inter-user interference.

Fig. 2 compares the BPJ-EE derived by ergodic capacity estimation schemes and the one by simulations. The

left figure demonstrates the SU-MIMO modes. The estimation of SIMO, SU-MIMO(4,2) and SU-MIMO(6,2) is

accurate when the moving speed is low. But when the speed is increasing, the ergodic capacity estimation of

SU-MIMO(4,2) and SU-MIMO(6,2) can not track the decrease of BPJ-EE. There also exists a gap between the

ergodic capacity estimation and the simulation in the SIMO mode. Although the mismatching exists, the ergodic

capacity based mode switching can always match the optimal mode, which will be shown in the next figure. For the

MU-MIMO modes, the two lower bound ergodic capacity estimation schemes mismatch the simulation more than

the upper bound estimation scheme. That is because the lower bound estimations cause BPJ-EE decreasing twice.

Firstly, the derived transmit power would mismatch the exactly accurate transmit power because the derivation is

based on a bound and this transmit power mismatch will make the BPJ-EE decrease compared with the simulation.

Secondly, the lower bound estimation use a lower bound formula to calculate the estimated BPJ-EE under the
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