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Tém tdt—Trong bai bao nay, ching tdi nghién ciru
danh gia hiéu ning cia co ché phi truc giao (NOMA)
trong duwong lén cia mang 5G. Md hinh dwgc khido sat
trong;,J bai bdo nay gdm 1 tram co sé va 2 ngudi ding véi
hé so kénh truyen khoang cach... khic nhau. Chung toi
nghién ciru cac bleu thirc lién quan den thong s0 nhu xdc
suét dung hé thong, thong lugng hé thong, xac xudt 15i ki
tu. Ngoz‘li ra t6i con khao sat hi¢u nﬁng ciia h¢ théng nay
theo cac thong s6 nhwr khoang cach, cong suét phat. Sau do
cdc biéu thirc sé dwge kiém chimg bang cich vé cic biéu
dd véi cong cu Matlab dé kiém nghi¢m.

Tir khda—da truy cdp phi tryc giao; NOMA; dinh gid
higu ndng; xac suat dirng hé thong,xac suat léi ki tw

I.  GIOITHIEU

Sy phét trién manh mé& cua thiét bi di dong khong
day doi hoi h¢ théng thong tin di dong tién tién dap tng
nhu Cau nay. Mang 5G c6 nhiéu vu diém nhu chit luong
cao,téc do cao,do tré thap... nén mang 5G la xu huéng
nghién ctu Vvé viéc phat trién mang khéng day trong
tuong lai. Trong mang 5G ¢6 nhiéu cong nghé méi khéac
nhau nhu NOMA,OMA,MIMO...Ki thut da truy cap
phi tryc giao (NOMA) dugc biét dén véi nhiéu uu diém
nhu cung cap cung tan sb, cung ma cho nguoi dung
trong cing mot thoi gian véi cac muc cong suat phat
khéc nhau.

Panh gia hiéu nang cua hé thong théng tin di dong
la viéc quan trong va can thiét vi higu ning cang cao thi
hé théng hoat dong cang hiéu qua.Pé danh gia hiéu nang
cua hé théng thong tin di dong thuong dugc danh gid
qua cac thong so sau xac suat dung h¢ thongthong
luong hé théng, xéac suat 15i ki tw. Gan day, c6 mot sb
cong trinh nghién ctu vé ki thuat NOMA. Nhom tac gia
[1] khao sat vé duong lén va dwong xudng cua
NOMA,so0 sanh gitra hai ki thuat NOMA va OMA,phan
b tan sb, nang luong... trong NOMA. O nghién ciu [2]
nhém téc gia nghlen chu ve hi¢u nang 16p vat ly cia h¢
thong nhu xéac suat ding hé théng, thong luong hé
thong, xac suét 15i ki ty voi mang chuyén tlep truyen
nang luong. Trong nghién ctru nay, nhom tac gia dé xuat
mo hinh hé thdng mang chuyén tiép khong day truyén

ning lugng. Nhom téc gia [3] khao sat vé kha ning bao
méat 16p vat 1y trong duong truyen 1én (up link) cua hé
thong NOMA.

Khéng giéng nhu cac nghién cuu trén, & bai bao nay
toi nghién ciu ve hiéu nang cua ki thuat da truy cap phi
tryc giao cho duong I&n cua hé théng 5G.Trong bai bao
nay t6i bao cao cac nghién ciru khoa hoc nhu sau :

-Dé xuat mé hinh hé théng

-Tim cac biéu thic tinh xac suat ding hé thdng,
thong lwong ciia hé thong, xac suat 16i bit/ ki tu.

-Khao sat h¢ théng theo céac thong sé khoang céch,
cdng suit phat.

Phan con lai cua bai bio nhu sau : M6 ta md hinh cta
hé théng trong phan [1.Phan tich xac suat dung hé thong,
théng luong hé thong X&c suat 18i bit/ ki tu hé thong
duogc thuc hién ¢ phan 111.Két quda md phong va phan
tich két qua khao séat hé thong & phan IV.Phan V 1a phan
két luan.

II. MO HINHHE THONG VA KENH TRUYEN

Trong nghién cttu nay t6i khao sat mo hinh h¢ thong
nhu hinh 1.Trong hé thong nay bao gom maot tram co so,
hai nguoi dung userl va user2 véi khoang cach giira hai
user dén tram co s& khac nhau,h¢ so kénh truyen khac
nhau. Trong bai bao nay toi dé xuét kich ban nhu sau :

Userl

h2 User2

Hinh 1.M6 hinh hé théng NOMA uplink


mailto:doannguyen.dtu@gmail.com
mailto:hadacbinh@duytan.edu.vn

Hoi nghi lan tha 3 vé Dién, Pién tir vién thong va Tu dong hoa — Bién tir, 28/10/2017

+ Hg théng chi c6 mot tram co s va hai ngudi ding
véi hé s6 kénh truyén va khoang céach tir mdi ngudi ding
dén tram co s& la khac nhau.

+ Gia str ¢0 tat ca thong tin vé trang thai kénh truyen.

+ Kénh truyén tir nguoi dung dén tram co so 1a kénh
fading Rayleigh.

He thong dugc dé xuét hoat dong theo phuong thirc
sau: Khi truyen theo duong Ién nguoi dung i truyen tin

hiéu s; voi cong suat truyén p;. Ddi véi duong 1én cua
NOMA tin hiéu ma tram co s nhan duoc la:

J_h1 s1 J_hz sz,
@
da dz
trong d6 h;, di, , o; lan luot 1a hé s6 kénh truyén va
khoang cach,hé s6 suy hao tir ngudi dung dén tram co
s4. Ny 1a nhiéu trang phirc Gaussian c6 trung binh bang
0 va cong suat 1a No,

Trong duong 1én caa NOMA, tin hiéu sy, s, dugc truyén
cling tan s6,& tram co s6 st dung bo loc can nhidu SIC
( successive interference canceller ) dé tach hai tin hiéu
S1, Sp tir hai nguoi dung.SIC sé phat hién tin hiéu cua
ngudi dung c6 mirc nang lugng I6n hon twong dwong
v6i khoang cach xa hon sau do sé lay tin hiéu nhan
duoc trir cho tin hiéu vira phat hién sé€ duoc tin hiéu caa
nguoi ding gan hon.

Ta c6 ti s6 cong suat tin hiéu trén nhidu( SINR) va can
nhiéu ( SNR néu cd ) & tram co s6

Déi voi ngudi ding 1:

P1lh1|3/d1°  _ yoin

SINRL = X1= No + P2|h2|2/d292 ~ 1+ yo,y2 ©)
Déi voi ngudi ding 2:
gl
SNR2 = X2 =2l =y ) 3
0
, Py, P, . Ihq|? lhz|?
Trong do : vy, =N—z,]/02 =N—Z,V1 =?i1,)/2 =dé%,

Xeét kénh truyén tir nguoi dung dén tram co so 1a kénh
truyén Fading Rayleigh ta c6 CDF va PDF ctia mdi
nguoi dung 14

Fyi () =1—e™* (4)
fri(x) = e~ )

Fy () =1—e™ (6)

flyi(x) = A'je~i (7)

d‘“ Iali
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tir ki vong ctia bién ngau nhién.

trong d6 E(.) 1a toan

[11.PHAN TiCH HIEU NANG HE THONG.
3.1 Xéc suat dung hé thong.

Xéc suat ding hé thong 1a xac suat ma ti s6 cong suat
tin hiéu trén nhiéu tuc thoi dau cudi SNR khi R < R,
Vai R; la ngudng thong lugng cua hé thong. Xac suat
dirng hé théng duoc tinh nhu sau

Tir (2), (4) va (5) ta ¢ xéc suat dung hé théng nhu sau:

out—F(Vo) Pri——-— il <%o)

1+ yo2v2

Yo(1+ ¥02v2)

= Pr ()/1 < Yo1V1

co 1 2
= fo Fy, (%) fr2(r2)dy,

—Yod1
A —_—
=122V Ty (8)
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Trong do: F,(y,) la CDF ctia SNR tuc thoi.
3.2 Théng lwong hé thdng.

Trong NOMA tin hiéu sy, s, duoc truyén di cing tin
sd,nhung mirc nang lwong khac nhau. Khi méay tram co
s¢ nhan duogc tin hiéu va giai ma s; nd sé trie nhiing
thanh phan cua s, chira trong tin hiéu y ma né nhan
duogc sau do s& giai ma s, vy thong luong T duoc biéu
dién theo cong thirc :

(1-Pout)R
Tt (g)

T=
Trong dé: Pey : X4c suét dirng hé théng.
R=1log,(1+ vo)

3.3 X4&c suit 13i ki tu.

Xac suét 15i ky tu trung binh (ASEP) 1a xé4c suét ki tu
mét di trén duong truyén trong mot don vi thoi gian. Xac
suét 15i ky tu trung binh 12 mét tham sé rat quan trong
dung dé danh gia hiéu ning mang vo tuyén va né duoc
tinh nhu sau :
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P.=[."" wQ(/Oy) f(y)dy
P= [T F (e £7 dt (10)

Trong 6 Q(x) = — J° e~7 dt 1a ham Q cia

Gausian. w va 0 1a hang s6 ctia kénh truyén phu thudc
vao mdi loai diéu ché va giai diéu ché, f(y): ham PDF

ctia SNR hodc SINR.(10) s& duoc tinh cu thé & phu luc
A.

IV.KET QUA PHAN TiCH VA THAO LUAN.

4.1 Anh huong cua khoang cach Ién xéc suit dimng hé
thdng cua userl.

Két qua hinh 2 cho ta thiy khi khoang cach tir user] dén
tram BS ti 1€ thuan véi nhau, khoang cach cang 16n thi
X4c sut dimg hé thong cang tiém can 1. Trong khi d6
thi cong suat phét ti 1& nghich véi xac xuét dirng hé
théng,nhu hinh 2 véi cac mirc cong suat phat tuong tng
tang dan thi x4c xuit dung hé thong giam dan.

sgp VD1=1DdEl
—B— Yy =20dB g
—4— "y =30dB
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)

Hinh 2. X&c suit dung hé théng biéu dién theo khoang
céch vai cac mirc cong suat phat y,, = 10, 20, 30
dB,yo2=15dB, yo=5dB, d; = 4,xml=xm2 = 2.

4.2 Anh huong caa khoang cach va cong suat phat Ién
thong lwong hé thong cua userd.

Két qua hinh 3 cho ta thay khi khoang céch tir user] dén
tram BS ti 1é nghich vai nhau,khoang cach cang Ion thi
thong lwong hé thdng cang nho. Nguoc lai thi cong suat
phét ti 1& thuan véi thong lugng hé théng,nhu hinh 3 véi
cac mirc cong suat phat tuong g ting dan thi thong
lwong hé théng ting dan.

07

' —5—‘y01=1UdEi '

06k —&— ¥y =20dB
—+—: y,,=30dB

Hinh 3. M6 ta anh hudng cta khoang cach thong lugng
cua hé thong cua userl véi mic cdng suat phét y,, = 10,
20, 30 dB,y,,=15dB, yo=5dB, d; = 4,xm1= xm2 = 2.

4.3 Anh huong cua khoang cach Ién xac suat I5i ki tu.
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Hinh 4. Anh huéng cua khoang cach 1én xac suit 13i ki
tu trung binh vai cac mirc cong suat phat khac nhau
Yo1= 10, 20, 30 dB,y,,= 15 dB, ¥, =5 dB, d, = 4,xm1=
xm2=2,0=1w=2.

Anh huong cua khoang céch [8n xéac suét I8 ki tu trung
binh duoc biéu dién & hinh 4 ta thay rang khi khoang
cach gitra user va BS cang 16n thi xac suét 15i ki tu
trung binh cua hé thong tang dan.

V.KET LUAN.

Trong nghién ctru nay toi da khao sat mé hinh hé thng
da truy cap phi truc giao cho duwdng Ién cua hé théng.
Céc biéu thirc toan hoc V& xac suat dung hé thdng,
thong lwong, xac suét 15i ki tu trung binh dwoc tinh toan
dwa trén ddc diém cua mo hinh dua ra.Dong thoi toi
cing da thyc hién phan tich két qua trén phan mém dé
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kiém ching két qua dua ra.Tir két qua trén ta co thé
phan tich cac thdng s6 anh huéng dén hiéu ning cua hé
thdng tir d6 ¢6 dua ra phuong an cu thé dé 1am ting hiéu
nang hoat dong cua hé théng.

PHU LUC A

O phan nay toi s& cung cap tinh toan chi tiét cho cong
thae 10)
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