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A Study on MIMO-FIN Transmission Method for
Improving the Throughput

Park, Gun Woong

Department of Radio Communication Engineering

Graduate School of Korea Maritime and Ocean University

Abstract

Recently, many methods for increase of throughput efficiency is being
researched, as the next satellite broadcast/ communication and the 5G based mobile
communication demand for throughput is increasing, whilst the bandwidth is limited.
However, it is very difficult to improve both throughput and performance, because
the two aspects are in a trade-off relationship. Therefore, it is the most important
to develop methods which can maintain the performance to the maximum, whilst

increasing the throughput.

At present, MIMO (Multiple Input Multiple Output) technologies are being
researched, which shows fast transmission efficiency whilst increasing the efficiency
of the spectrum, as well as getting the benefits of diversity and encoding, among
the solutions for improvement of the throughput of the DVB-S2 (Digital Video
Broadcasting - Satellite - Second Generation) based satellite communication, the
most representative method, improving the throughput via improving the decoding

speed, research about which has already been saturated. As a result, a solution
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with the FTN (Faster-than-Nyquist) method, which transmits faster than the
throughput of Nyquist, is emerging as the standard for the next generation DVB-S3
(Digital Video Broadcasting - Satellite - Third Generation). This thesis propose
efficient transmissive structure for MIMO-FTN transmission to increase throughput

efficiently and improve error performance.

Two MIMO-FTN transceiver architectures are considered in this thesis. first one
is MIMO-FTN combined with LSTC (Layered Space Time Codes) and second one is
MIMO-FTN combined with weighted ZF (Zero-Forcing). In MIMO-FTN combined with
LSTC, STTC (Space-Time Trellis Codes) are consider as inner codes and turbo
codes are consider as outer codes. In receiver side, BCJR algorithm is used for
STTC decoder in order to improve error performance by increasing number of
iterations. Turbo decoder and STTC decoder are connected through interleaving and
de-interleaving that updates each other’s information repeatedly. MIMO-FTN
combined with weighted ZF wusing inverse channel matrix. In order to obtain
information of each transmit antenna.

This thesis compared SISO-FTN, MIMO-FTN combined with STTC, and MIMO-FTN
combined with weighted ZF. As a result, MIMO-FTN combined with weighted ZF
has best performance in aspect both performance and throughput efficiency

through the computer simulations.

KEY WORDS: Faster than Nyquist signaling, Multiple Input Multiple Output, Space
Time Trellis Codes, Zero-Forcing, BCJR algorithm, Turbo codes, Wireless

communication, Turbo equalization
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Table 4.1 Encoder design of efficient STTC code

Tarokh [20] Baro [21] Blum [12]
Generator | Minimum | Generator | Minimum | Generator | Minimum
4 matrix distance matrix distance matrix distance
2100 1022 2012
4 (0021 4 (3102 8 (2221 8
22100 22120 02102
8 (20021) 12 (20021) 16 (21022) 16
022100 022102 021120
16 (200221) 20 (200221) 20 (221202) 32
2322100 0231202
32 (2302121) 28 - (2012122) 40
a, ., )
* :'C} i XH
— QPSK
) —
) E {Mapping
~ 1| [a =¥
LT 1T, B X!
4 6 QPSK
] —
L{ Mapping
- - | A2 N
1T " T a " T =
2 s

Fig. 4.1 The structure of STTC based on 32-state
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Table 5.1 Simulation parameters

SISO channel coding Turbo codes with 16 states

Inner code : Turbo codes with 16 states
Outer code : STTC with 32 states

SISO : AWGN + Rayleigh Fading

MIMO channel coding

Channel : :
MIMO : AWGN + Rayleigh Fading
Coding rate 1/2 (K= 1504)
T 0%, 10%, 20%, 30%, 40%
Modulation QPSK
[teration 5

AEECIAANA A HE ¢ FEETV|= A WES =7 K=1504, F=
st-& R=1/2& AH&&tlom wEESlsE 532 14U 7o M= 0%5H
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Table 5.2 Performance comparisons between SISO-FTN and MIMO-FTN

SNRI[dB]
A 7 A%EE R .
(BER=10"°)
0% 1.0 6.2
10% 1.11 6.4
SISO-FTN 20% 1.25 7.0
30% 1.42 8.5
40% 1.67 13
0% 1.0 9.0
ivoor | 10% 111 9.5
STTO) 20% 1.25 10.5
30% 1.42 16.5
40% 1.67 X
0% 2.0 7.5
109 2.22 .
MIMO-FTN 0% T
(ZF-Weicht) 20% 2.5 8.0
-Wei
e 30% 285 10.0
40% 3.33 15.0
3.5 .
-@-SISO-FTN
- MIMO-FTN (STTC)
3/ MIMO-FTN (zF) /
X 25
I
0
Kl 2
—%
: (‘T“f | 14 6

12
SNR[dB]
Fig. 5.1 Comparisons between SISO-FTN and MIMO-FTN (BER=10"")
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