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TOM TAT

Ly thuyét vé phuong phap cép phét kénh déng phén tan cho mang da truy nhédp bdng rong st
dung céng nghé OFDMA/TDD da dworc trinh bay & phén | cuda bai bdo nay. Phéan tiép theo, trinh bay
céc két qud nghién ctu duwa trén mé hinh phdng tao dé phén tich hiéu nang cia thuat toédn dé xuét.
Tham sé hé théng, mé hinh mang, mé hinh kénh truyén, mé hinh lwu lirong mang déu duwoc xay dung
trén chuédn WiMax di dong, IEEE802.16e. Két qué mé phéng sé cho thdy nhiéu déng kénh cua mang
c6 thé duwoc gidm dang ké thong qua thuét todn dé xuét. Bén canh dé, théng lwong mang véi thuét
toén dé xuét |6n hon phuong phap OFDM-FDMA thong thwong, dac biét la khi tai cda mang & murc
cao. Khi cac tham sé duoc téi wu, théng lurong cia mang véi thuat toan dé xuét cé thé dat duoc &
mdre 45 Mbits/s/cell cho triong hop béang thdng cda mang la 20MHz, dbéng thoi ddm bao chét lvong
dich vu trén méi séng mang con véi ty sé tin hiéu trén tap &m Ién hon 16 dB.

ABSTRACT

In the part | of this paper, a decentralised algorithm for dynamic channel assignment used for a
broadband multiuser OFDMA/TDD network has been presented. The proposed method is designed to
reduce the co-channel interference (CCI), and thus increase the overall throughput of the network. In
this part, we present the numerical analytical results to evaluate the performance of the proposed
algorithm. The system parameters, the scenario for simulations, the wireless channel, and the network
traffic are modeled according to the IEEE802.16e standard. The simulation results show that the CCI
is significantly reduced by applying the proposed method. The overall throughput of the network
obtained by the proposed mechanism outperforms that obtained by a conventional OFDM-FDMA
method, especially when the offered load of the network is high. If the parameters are optimized, the
throughput of the networks can be achieved up to 45 Mbits/s/cell in case of the system having a
bandwidth of 20 MHz. It can also ensure the signal to interference ratio on each sub-carrier higher
than 16dB.

I.GIOI THIEU CHUNG nguyén 1y ndy ma van dé& ‘hidden node’ va

G phin | cita bai béo nay da trinh by cic exposed node” dugc gial quyet.

van dé vé nhidu dong kénh trong mang da truy Pé kiém nghiém kha ning ung dung cua
nhap bing rong, sau do da dé xuat phuong phap thuat toan nay cho mang WiMax, phan tiép theo
cip phat kénh dong véi muc dich ting thong cua bai bao trinh bay mé hinh phdéng tao mang
luong va giam nhidu toan mang. Co ché giam WiMax, md hinh luu lugng mang, mé hinh
nhiéu déng kénh cho mang duoc thé hién tom kénh truyén sau d6 thao luan vé cac két qua mo
tat & hinh 1 va 2. O hinh 1, may thu B phit tin phong, dong thoi danh gia chat lugng cua mang
hi¢u bdo ban trén cac song mang dang str dung khi ung dung thuit toan dé xuit trong su so
cho viéc truyén dan tir may phat A d&én may thu sanh voi cac thuat toan khac. Cac mo hinh xay
B. Dya vao tin hi¢u bao ban nay va muc dung cho viéc phong tao sb déu duya trén co so
ngudng nhiédu téi da cho phép ma may phat C ciia mang WiMax. Két qua phan tich mang dua
s€ lya chon céc song mang tuong ung cho viéc trén thong lwong toan mang dat dugc khi chat
thiét lap duong nbi dén may thu. Dya vao lugng tin higu trén mdi séng mang con 1én hon

mot ngudng twong g voi mét loai dich vy cho
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trugc. Két qua mod phong sb cho thay véi thuat
doan dé xuat, mang co chat luong dugc cai
thién dang ké so voi cac thudt toan thong
thuong. Tuy nhién dé dat duoc chat luong nay,
tham s6 mirc ngudng sir dung cho thuat toan dé
Xuat phai duoc t6i uu.

receiver initiated busy signal
A B D

C

Hinh 1. Co ché cap phdt kénh dwa vdo tin hiéu
bdo bdn phat ra tir may thu

Doppler frequency 500 Hz

0°log10(IR 1, ). [d8m]
& 8 8

Recsived busy-tone power, 1

Hinh 2. Mgt cdt mite nguéng nhiéu cho phép
Véi mikc cong sudt tin hiéu bdo bdn nhdn dwoc
tai mdy phdt cho biét cdc séng mang phu thich
hop phuc vu cho viéc truyén di lidu

Bai bao nay duoc to chirc nhu sau: Muc
Il trinh bay van tit vé phuong phap cip phat
kénh OFDM-FDMA théng thuong. Muc IlI
trinh bay vé cac mo hinh sir dung dé mé phong
mang. Cac két qua phan tich dugc trinh bay &
muc IV. Muc V la két luan ca bai béo.

II. PHUONG PHAP CAP PHAT KENH
OFDM-FDMA THONG THUONG
4 B

Frequency

{1t MAC-firame)

Sub-carrier adaptation
2ud MAC-fiacve)

- — =

Time

Hinh 3. Phuong phiap OFDM-FDMA thong
thuong [1]
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Hinh 3 thé hién mot phuong phap cap
phat kénh OFDM-FDMA thong thudng, trong
d6 cac nguoi sir dung khac nhau s& chiém céc
song mang khac nhau. Tuy nhién sy cép phat
cac séng mang nay chi can ca vao sy ban roi
cua tap cac sobng mang con, ma khong quan tdm
dén mirc d6 can nhidu dén mang. Gia thiét trong
qua trinh truyén din mot vai song mang con co
thé khong dap duoc chat luong dich vu thi cac
song mang con nay sé duoc giai toa va cip cho
céc thué bao méi. Pic diém cua phuong phap
nay 1a don gian, tuy nhién né khong co6 co ché
chbng nhiéu dac biét 1a nhidu dong kénh cho
mang.

I11. MO HINH HE THONG PHONG TAO
Y

A x MS
o BS

Hinh 4. M6 hinh mang

Mang mé phong duoc mo ta & hinh 4,
trong d6 gom 7 cell, ban kinh mdi cell 1a 500m.
Céc don vi thué bao MS phén b déu dit trong
khong gian (phan bd chuan). Cac thong sé hé
thdng sir dung cho mo phong duoc lay tir chuan
WIMAX [2,3] nhu sau:

< Bing thong cua hé thong: B=20MHz

K/

< Khoang thoi gian lay mau: t,=1/B=50ns
% Chiéu dai FFT: Nger = 256

Tan s6 song mang la f, =1.9GHz . Xét
kénh da dudng c6 tré truyén dan 16n nhat 1a
0.45us. Tan s6 Dopler cia mdi tuyén 1a 5Hz.
Do d6 kénh dang xét 1a kénh bién d6i cham
theo thoi gian. Cac kénh da duong cua céc lién
két khac nhau 1a doc 1ap xac sudt. M6 hinh kénh
fading va phéan tap da duong duoc phong tao
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theo phuong phép Monte Carlo nhu trinh bay &
[4].

Bai bao nay gia thlet hé thong dugc dong
bo t6t vé& thoi gian va tan s6. Do dé chi xuat
hién CCI.

Ta st dung m6 hinh suy hao tin hi¢u
dugc mo ta trong [3]

g=A+10ylog,(d/d,)+¢&

d6:  A=20log,,(4xd,/A)
d,=100m, va A 1a budc song. y 1a hé sb suy
hao, ¥ =(a—bh,+c/h,), trong d6 h, la
chiéu cao ciia BS va dugc chon la 80m. Céc
hang so6 a, b, ¢ dugc chon tl:l" mo I}inh danh cho
dia hinh loai A trong [5]. Bién ngau nhién phan
b6 chuan loga & mé hinh cho hiéu tng che
khuat, gia thiét c6 phuong sai 1a 10dB.

D)

trong Voi

Gia thiét luu lugng dén theo phan bd
Poisson vai khoang thoi gian dén trung binh 1a
0.1ms va thoi gian Qi trung binh 1a 0.15s.
Cong suat phat cua tat ca MS va BS 1a 30dBm.
SINR téi thiéu Vreq duoC st dung dé lya chon
kénh con tai may thu 1a 16dB.

Chiéu dai ciia khung con huéng xuéng
Ly, dugc thiét 1ap bang voi chiéu dai cua
khung con huéng 1én L, va bang 20 ky hiéu
OFDM. Bgi vay mot khung MAC bao gom
(L. + L) ky hiéu OFDM trong d6 co hai ky
hiéu OFDM danh cho viéc béo hi¢u am ban cho

ca hudng I1én va huéng xudng. Hiéu qua st
dung pho cua hé thdng s& giam xudng con:

2
I_DL + I_UL

77p =1- (2)

Tai yéu cAu cua mang duoc dinh nghia la
s6 bit trung binh trén mot gidy trén mot cell
dugc yéu cau gui di. Gia thiét c6 M tram thué
bao hoat doéng trong khoang mot ky hiéu
OFDM nao d6. Tai yéu cAu cua mang duoc
dinh nghia nhu sau:

vM
NC

A =M N [bit/s/cell] ()

S
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trong d6 v 1a mat do luu lugng, M, 1a s bit
trén mét ky hiéu, T, 1a khoang chiéu dai ky hiéu
tinh theo s, N¢ la sb cell co trong mang, va
N .. la sd song mang lén nhat c6 thé cap cho
mot nguoi dung. RO rang N, <N, trong
d6 N 1a tong sb song mang con cua h¢
thdng. Goi ‘Aik‘ 1a s6 phan tir cua tap AS. Néu

‘Aik‘> N, . thi N . kénh con s¢ dugc lya

chon ngau nhién tir ‘Alk‘ kénh con duoc lua

chon truée do. Diéu kién nay Ia can thiét dé
dam bao sy cong bang, tranh tinh huong mot
lién két nao d6 st dung mot ty 1€ lon bang
thong va khién cho mang tr choi dich vu doi
Vi cac nguoi dung khac.

Mo hinh diéu ché duoc sir dung trén tat
ca cac kénh con la 16-QAM. M, =4 . Thém
nita, ta gia thiét raing MS k c6 thé nhan dir liu
thanh cong tu ‘Bik‘ kénh con QBik‘S Nmax)l,
trong do ‘Bik‘ 1a s6 phan tir cia tap Bf. Thong
luong 12 mot bién ngiu nhién, c6 thé thu duoc
nhu sau:

1

T =M
i aryinN -

\Bk\ [bit/s/cell] (4)

~ Cac bit dir li¢u tuy dwoc gui di nhung
néu dugc nhan trén moét kénh con nao do cod
SINR thip hon y,,, & bi may thu loai bo va

xem 1a bi mat. Duya trén cac tap Aik va Bik, ty

I8 tir chdi trén mot khung MAC tai may thu
duoc tinh nhu sau:

Ti = Marynp T NC ;(‘Ai

IV.CAC KET QUA MO PHONG

Higu qua cua viéc cap phét kénh phan tin
sur dung tin hiéuﬁ ban dé cap ¢ trén dugc thé hién
trong Hinh 2. O day tap 4m nhiéu trang chua

LMot goi dir ligu dugc xem la da duoc nhan thanh cong
trén mot kénh con néu SINR tuwong ung voi kénh con nay

I6n hon SINR yéu ciu Y req
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dugc tinh dén. Gia thiét ching xuét hién & muc
nhoé va co thé bo qua.
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Hinh 5. Anh hwong cua mice nguong |, dén
viéc su dung kénh

Néu muc ngudng tin hiéu ban rét thp thi
chi nhitng kénh con tao ra cong suat nhiéu
khong dang ké mai duoc lya chon. Piéu nay co
nghia 1a khong c6 su truyén dan trén cac kénh
con d6 hodc c6 mot may thu bi nhiéu & mot
khoang cach rat xa so v&i may phat dang quét
kénh ban. H¢ qua 1a kha nang SINR trén nhitng
kénh con nay tai may thu chu dinh I6n hon muc
yéu cau 1a rat cao. Tuy nhién chi mot sé kénh
con dap tng dugc didu kién nay, nghia 1a hé
théng da qua than trong trong viéc loai nhiéu
CCI. Khi mirc ngudng tin hiéu ban ting thi s6

A A k < A 1 3 A A
kénh con trong tap Zk A" tang lén toi tong so

kénh con, nhung cing luc d6 s6 kénh con bi
loai ting 1én do muc nhiéu CCI trong mang
ciing ting. Néu ngudng nhiéu tin hiéu ban 1a rat
cao, didu ndy co ban co nghia 1a khong c6 su
phat hién va quan tdm dén nhiéu. Hé théng hoat
dong nhu thé chi co giai thuat lya chon kénh
con ngau nhién duoc thuc hién. Tur két qua &
Hinh 5 xét cho truong hop y,,, = 16 dB, ta co

thé thdy rang c6 mot gia tri téi wu cho muc
ngudng cong suat tin hiéu ban ¢ xung quanh gia
tri -90dBm, gia tri nay lam tang sw Ssu dung
kénh 1én 30% so vai truong hop 1, = - 70dBm.
Gié tri mic ngudng ti uu cling phu thudc va o
gia tri cua yéu cau chét luong dich vu Y req -
Chung ta ciing nhan thiy rang khi yéu cau chat
luong dich vu cang thap thi gia tri mac ngudng
toi uu cang cao.
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Hinh 6. So sanh théng hrong cua hé thong khi

sir dung cdp phat kénh ngau nhién va khi su

dung DCA c6 quan tam dén nhiéu

Trong Hinh 6 1a su so sanh giai thuat cua
phuong phép dugc dé xuit véi OFDMA truyén
thong, tirc 1a hé thing OFDMA trong d6 mdi
ngudi ding dugc 4n dinh ngiu nhién mot sb
lwong cb dinh cac kénh con tudn ty. Ta c6 thé
thay hé thdng str dung giai thuat cip phat kénh
dang xét c6 thong luong cao hon hé thdng
OFDMA truyén thong.

V.KET LUAN

Céc két qua phan tich mé phong cho thiy
chat luong thuat toan dé& xuat phu thudc nhiéu
vao su lya chon mirc ngudng nhiéu cho phép
tdi da. Néu mutrc ngudng duoc chon qua nho,
mang s& c6 mirc CCI twong wng thap, tuy nhién
thong lugng mang ciing nho. DPidu nay 1a do
thuat toan lua chon kénh ‘qué nhay cam’ ngay
ca khi chi c6 mét lugng nhiéu nho ton tai trong
mang. Trong truong hgp mirc ngudng chon qua
I6n thi thuat toan d& xuit khong con tac dung
giam nhiéu cho mang. Do vdy dé mang hoat
dong tt voi thuat toan dé xuat thi mac nhiéu
can duoc lya chon phu hop. Véi mot muc
ngudng phu hop cho thuit toan dé xuat thi
mang c6 thé dat théng luong toan mang cao
hon so véi phuong phip OFDMA thong
thuong, dac biét khi tdi cua mang ting cao.
Thuat toan dé xuat do vay co thé ing dung cho
mang WiMax. Mat khac do tinh chét xu 1y phan
b ciia thuat toan nén nd co thé ung dung cho
mang Adhoc. Pay 1a van dé can tiép tuc nghién
ctru trong du an nghién ctru nay.
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