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1. Introduction

In the previous contributions [1-2], we introduced high-rate STCs that can achieve full diversity gain with
the maximum spatial multiplexing rate and showed the performance results of the high-rate STCs by em-
ploying both maximum likelihood (ML) receiver and minimum mean squared error (MMSE) receiver. In the
previous simulation results [1-2], the proposed STCs perform significantly better than SM especially in a
high coding rate with the ML receiver. However, if we employ the MMSE receiver, the proposed STC for
2Tx in [2] could not obtain additional performance gain due to the loss of diversity gain and has a higher de-
coding complexity. Therefore, we further optimize the high-rate STC for 2Tx in order to enhance the per-
formance in a high coding rate and reduce the decoding complexity with the MMSE receiver while keeping
the performance under the ML receiver. In this contribution, we introduce the optimized version of the high-
rate STC for 2Tx and show some simulation results.

2. High-rate STC for 2Tx (XTD)

In this section, we introduce the proposed high-rate STC for 2Tx. i.e., cross-interleaved transmit diversity
(XTD) that can achieve full diversity gain with spatial multiplexing rate 2. The XTD is given as follows
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respectively. In addition, %,i=1,..,4 can be expressed as follows
)~(1 = Re(x1)+ i Im(x4), )N(z = Re(xz) +] Im(x3),
%3 =Re(xy) + jIm(x,), X, =Re(x,)+ jIm(x,). 2

In the case of the XTD, the received vector can be represented as follows
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where Y, H,, and X denote received vector, equivalent channel matrix and transmitted vector, respectively.
In addition, Nand h eC"* i=1,2 denote AWGN noise vector and channel vector from i-th transmit an-
tenna. In (3), the H,, has a block diagonal matrix, thus the received vector Y can be decorrelated by using

two MMSE receivers successively and detected by reconstructing process as follows
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3. Link-level Simulation Results
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In this section, the frame error rate (FER) of the XTD will be shown. The simulation assumption in order
to evaluate the FER performance is shown in Table 1.

Table 1. Simulation assumption

Parameter

Assumption

OFDM parameters

5 MHz (300+1 subcarriers) [3]

Subframe length

0.5ms [3]

Resource block size

25 subcarriers * 4 OFDM symbol

Channel Models

Pedestrian B (3km/h)

Modulation schemes and channel coding rates

QPSK (1/2, 3/4, 8/9)

Channel Code

Turbo code
Component decoder : max-log-MAP

Antenna configuration

v/ 2 transmitter, 2 receiver => [2TX, 2Rx]

Spatial correlation (Tx, Rx)

(0%, 0%)

MIMO receiver

MMSE, ML

Channel Estimation

Perfect channel estimation




Here, we will evaluate the performance of the XTD with the MMSE receiver and the ML receiver. Fig. 1
shows FER performance of the XTD and the SM with the MMSE receiver under PedB 3Km/h.
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Fig. 1 FER performance of the XTD code and the spatial multiplexing (SM)
with MMSE receiver under PedB 3Km/h.

From the results in Fig. 1, we can see that the FER performance of the XTD is higher than that of the SM in
a high coding rate due to less inter-symbol interference (ISI) level but its decoding complexity is similar to
that of the SM. Moreover, as you can see in Fig. 2, the XTD can provide much higher performance in a high
coding rate by employing the ML receiver.
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Fig. 2 Frame error rate (FER) of the XTD, S, _, code [1] and SM with ML receiver.



In Table 2, we compare three schemes mentioned above in aspects of complexity and performance ac-
cording to the receiver.

Table 2. Complexity and performance comparison according to the receivers

Measurement XTD S2x2 [1] SM
complexit Low High Low
MMSE prextty ’
performance High Medium Low
complexit High High Medium
ML plexity g g
performance High High Low

4. Conclusions

In this contribution, we proposed the XTD for 2Tx open-loop MIMO and we showed that the code can
enhance the performance in a high code rate even using the MMSE receiver with similar decoding com-
plexity as compared with the SM. In addition, if we employ the ML or the ML-like receiver such as QRM-
MLD [4], the performance gain would be more significant due to its higher diversity gain. Therefore, it
should be one of candidates for the open-loop MIMO transmission scheme with 2Tx antennas.
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