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NANG CAO DUNG LUQNG VA CHAT LUQONG
HE THONG THONG TIN VO TUYEN DUNG MIMO-OFDM VBLAST
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Tém tit

Dung lwong va chat lirong truyén dan la moi quan tam hang dau trong hé thong thong tin vé tuyen
thoi gian qua nhiéu bién phdp ky thudt da dwoc nghién ciru va dp dung d@é ndang cao. Trong bdi viét
nay, chung toi trinh bay va phan tich ky thudt MIMO-OFDM VBLAST(Multiple Input Muliple Output-
Orthogonal Frequency Division Multiplexing Vertical Bell Laboratories Layered Space Time) cho phép
tdng dung lheong va chat lwong ciia hé thong mét cach dang ké. Sw thanh cong ciia viée két hop hé
thong MIMO (Multiple Input Mullple Output) voi ky thuat OFDM (Orthogonal Frequency Division
Multiplexing) dé dwa né tré thanh nén tang cho sw phdt trién ciia cdc thé hé théng tin tiép theo.

Tir khéa: Thong tin vé tuyén, dung heong, chdt heong truyén dan, tan so, nhiéu.

Abstract

Capacity and transmission quality are top concerns in wireless communications systems that some
techniques are studied and applied in recent time. In this paper, it will present and analyze MIMO-OFDM
VBLAST Technique that enables to increase the capacity and quality of the system significantly. The
success of combining MIMO System with OFDM Technique creates the foundation for the development
of the next generation of information.

Keywords: wireless communications, Capacity, Transmission quality, Frequency, Noise.

1. Pit van dé

Trong hon mot thap ky qua, thé gidi di ching
kién sy thanh cong to 16n cia mang thong tin di
dong thé hé thu hai 2G, tiép sau d6 1a mang thong
tin di dong thé hé tha ba 3G di va dang duoc
trién khai nhiéu noi trén thé gidi. Cai tién ndi bat
nhit ciia mang 3G so voi mang 2G 1a kha ning
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cung Gng truyén thong géi tbe do cao nhiam trién
khai cac dich vy truyén thong da phuong tién. Tuy
nhién, ddi tugng st dung thong tin di dong rat da
dang va nhu cau ngay cang ting dan dén yéu cau
burc thiét cho sy ra doi va phat trién ciia hé thong
thong tin di dong thé h¢ thir tu 4G.

Bl T R L] B
dal i A™ L ELER S
= Rl At T el B
(AR b TR
R TE 1T T b, BT
LTS,
A AR T a0 IF
(IR LT [ =3 S
Hyuhiim
[ELE RS T
Lol T T
Is E%-DHE
o= IAEAG D
TNV A T i -0
I8 B A -
i3 | i3
foid i — 054 R e iaa Ail-§ T
# Windva T lu sy - Ol e
® Wirelesa Insrvms e -
florsphic Hassd) m.: B I_r:m;.:
= MllaBimedis Sory o €
Kalw Fias

IHANAN, W HE, A HIE}

Hinh 1: Ly trinh phdt trién hé thong théng tin di dong
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4G c6 yéu cau ki thuat dung luong 16n va toe do
dir liéu cao trong khi bang thdng cho phép lai khong
dugc mé rong. MIMO 1a mot hé théng da anten & dau
phat, dau thu, ap dung k¥ thuat phan tap, ma hoa nham
tang dung luong kénh truyén, ci thién hiéu qua phd
ma khéng phai ting cong suat phat hay bing thong.

Khi tc d6 truyén dan ting cao trén cac kénh truyén
bang rong, dit biét 1a cac kénh fading Iua chon tén sb,
nhiéu lién ky ty (Inter-Symbol Interference) xuét hién
do do tré cua kénh truyén lam ting toc d6 181 bit BER
(Bit Error Rate) mot cach dang ké. Dé giai quyét van
dé nay, mot ky thuét diéu ché da song mang ghép kénh
phan chia theo tan s6 séng mang tryc giao OFDM da
duoc ap dung cho cac hé thong truyén dan. Nguyén Iy
co ban ctia OFDM la chia mét luéng dit liéu toe d6 cao
thanh céc ludng dit liéu téc do thip hon va phat dong
thoi trén mot s6 cac séng mang con truc giao.

Nhén thdy nhiing tiém ning to 16n cia MIMO va
OFDM, céc nha thiét ké da két hop ca hai vao mot
hé théng truyén dan dé tan dung wu diém cta ching.
Thanh cong ryc r& di dat MIMO-OFDM lam nén tang
cho sy phat trién 4G. Trong tuong lai, nhidu nghién
ctru s& duge phat trién dé cai tién chat luong, dung
luong ciia hé théng MIMO-OFDM.

2. N¢i dung
2.1. M hinh hé thdng MIMO-OFDM VBLAST

Hé théng MIMO-OFDM VBLAST dugc ap
dung nham tang t6i da dung luong kénh truyén
fading chon loc tan s6. B0 ma hoa STC (Hinh 2)
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Hinh 2: Mdy phiat MIMO-OFDM VBLAST

trong truong hop nay chi 1a mot bo S/P chia ludng
dir liu 16n thanh N_ ludng dir liu nho sau do
N, luong nay duoc dua vao N, bo truyen OFDM.
Tung luong dir lidu s& duoc blen d6i nbi tlep sang
song song thanh N__ vector X, j=1 2,.. Ny gom N
symbol, tung Vector X 0 mlen tan s s& duoc dua
qua bd N- IFFT aé dua vé mién thoi gian tao thanh
N, vector g6m N mau roi rac.

x, =F X, (1)

Sau d6 tung vector X, s& duogc chen khoang bi:?_O
vé va cho qua b bién d6i D/A va b loc thong thap
LPF nhdm tao N, tin hi¢u mién thoi gian S i (),
ltc do tin hi€u thoi gian s€ dugce cho qua khoi Up-
Converter du'oc ding dé dich chuyén ph() tin hi¢u
s(t) 1én tan s cao tao thanh tin hiéu cao tin S; R (1)
dwa ra phat dong thoi trén N, anten phat. Phia thu
s€ su dung b thu OFDM de thu tin hiéu cao tan.
Ltc nay bo thu OFDM loai bo khoang bao vé CP

Khéi giai ma STC
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Hinh 3: May thu MIMO-OFDM VBLAST
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khoi symbol OFDM tiép dén khéi giai ma STC va
giai diéu ché tin hiéu d¢é 13y lai dir liéu mong mudn.
2.2.Méphénghéthong MIMO-OFDM VBLAST

Chang t6i s& md phong hé thong MIMO-
OFDM VBLAST theo m6 hinh dung phuong phap
dicu ché QPSK va ¢ phan may thu st dung giai
thuat giai ma MMSE VBLAST (Minimum Mean

Sqgare Error Vertical Bell Laboratories Layered
Space Time).

Tién trinh m6 phong duge thyc hién nhur sau:

- Xdc dinh cac tham so dau vao
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Hé¢ thong MIMO-OFDM c6 sb anten phat 1a 4,
s6 anten thu 4. Size ciia bd FFT bang 16. Do dai
khoang bao vé bang 4. Xac dinh tham s6 can mo
phong 12 BER cua hé thong véi SNR. Tao cic mau
tin hiéu nguodn. Sir dung diéu ché QPSK. Truyén
di li¢u. Tao cac Tap kénh.

- Xw Iy tin hiéu nhdn

Dung giai thuat giai ma MMSE VBLAST. Bém
16i x4y ra trong qua trinh truyén. Tinh toan BER.
V& két qua mé phong.

Két qui mé phéng dwoc thé hign trong hinh sau:

Wy B il ol S WP ] MART . Rl chwe.

A "'-.._\_l_
B 1-\1"1.“.
. -
"'l.\_-.
- - -\1‘""\-\.‘
.
! i 111‘*-.‘&___‘
= = i = -\1""1
u,
T o
|-.

W - - ¥
1 ] & - n
dsggiils @

(b)

Hinh 4.10: (a) M6 phong MIMO-OFDM VBLAST,
(b) M6 phong MIMO MMSE 2x2

Quan sat do thi BER cia hé thong MIMO-
OFDM VBLAST véi phuong phép diéu ché QPSK
va str dung giai thuat giai md MMSE, ta thiy khi
ti s6 tin hiéu trén nhidu tang thi BER cua hé thong
s& giam manh, va BER ctia hé thng s& ting khi ta
tang s anten phat va anten thu ctia hé thong.

3. Két ludn

Viéc két hop hé théng MIMO véi k¥ thuat
OFDM va dac biét 1a mé hinh VBLAST cho
phép tdng dung lugng va chat lugng cua hé thong

mot cach dang ké.

Chinh nh¢ sy thanh cong cua viéc két hop hé
thong MIMO véi ky thuat OFDM nén n6 di trd
thanh nén tang cho su phat trién cta 4G va cac thé
hé thong tin tiép theo.

Mot trong cac hudng nghién ctru van cin
tiép tuc phat trién 1a viéc dé xuat ra cac bo tach
tin hiéu MIMO - OFDM hiéu qua, c6 pham chat
BER tbt trong khi lai khong yéu cau do phuc tap
tinh toan cao.
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