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Két luan chuong 3
KET LUAN
TAI LIEU THAM KHAO

DANH MUC CAC CHU VIET TAT VA Ki HIEU

Ki hiéu, chir Tén tiéng Viét Tén tiéng Anh
viét tat
AWGN Nhiéu Gauss trang cOng tinh | Additive White Gaussian
_ Noise

BER Ti 1€ 10i bit Bit Error Rate

BPSK- Da truy nhap phan chia theo BPSK- Code Division

CDMA ma, dicu ché BPSK Multiple Access

BS Tram co’ s& Base Station

CDMA Da truy nh@p phan chia theo ma | Code Division Multiple
Access

COST207 Hop tac khoa hoc ki thuat 207 | Cooperation scientific
technique 207

CR Bo thu truyén thong Conventional Receiver

DS Chubi true tiép Direct Sequence

DS/CDMA | Hé thong trai phd chubi trwe | Direct Sequence/CDMA

tiép CDMA

DS-SS Trai pho chudi truc tiép Direct Sequence- Spread
Spectrum

FH-SS Trai ph6 nhay tan Frequency Hoping- Spread




Spectrum

FIR Bo loc Filter

ISI Nhi€u xuyén ky hiéu Inter-Symbol Interference

LMMSE L6i binh phwong trung binh Liner Minimum Mean
cwe tidu tuyén tinh Squared Error

LMS Binh phwong trung binh t6i Least Mean Square
thiéu

MAI Nhiéu da ngwdi ding Multiple Access

Interference

MMSE L6i binh phwong trung binh Minimum Mean Squared
cuwce tiéu Error

MSMUD T4ch song da nguoi dung, da MultiStage MultiUser
tang Detection

MUD Té4ch song da nguodi dung MultiUser Detection

NFR Ti s6 gan- xa Near-Far ratio

RAKE Bo6 thu RAKE RAKE receiver

SNR Ty s6 tin hiéu trén nhiéu Signal- Noise Ratio

UB Gi6i han trén Upper bound
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MO PAU

Hién nay nhu cdu vé sit dung dich vu vién thong di dong da trd nén pho bién.
Nhu vay viéc nang cao chat luong dich vu cling nhu kha nang mé rong hé thong 1a
rat quan trong. Chinh vi vay cdc nha nghién cttu van khong ngiing tim toi phat trién
cong nghé, sir dung ching trong thuc té.

Thong tin di dong sit dung CDMA da dap ung dugc nhiing yéu cau trén. N6 cho
phép nhiéu nguoi sit dung chung mot kénh do dé ma tiét kiém duoc tai nguyén va
nang cao dung lugng hé thong. Tuy nhién né ciing dat ra mot thich thuc 1a kha
nang thu dugc chinh xac tin hiéu da phat di.

Chinh vi nhu céu trén, luan van xin trinh bay mot bo thu DS/CDMA duoc st
dung trong hé truyén thong duing CDMA, véi tinh nang wu viét, mang lai hiéu qua
str dung thuc t€, gép phan nang cao chat lugng cua hé thong.

B0 cuc cua luan van bao gom:

Danh muc cdc chit viét tdt va ki hiéu

Danh muc cdc hinh vé

Danh muc cdc bang

Mo dau

Chuong 1: Vai nét vé ddc diém cuia hé truyén thong ding CDMA

Chuong 2: B¢ tach song da nguoi dung

Chuong 3: B¢ thu DSICDMA thich nghi



Két ludn

Tai liéu tham khdo

Do thoi gian nghién ciu cling nhu kha niang ban than ¢6 han, luan van chac
chin khong tranh khoi nhitng sai sét, rdt mong duoc su gép y kién cua cdc thay co
va ban be.

Mot 1an nita toi xin chan thanh cam on thiy gido huéng dan 1a PGS.TS.Nguyén
Viét Kinh da tan tinh huéng dan t6i hoan thanh luan van nay.

Ha Noi thang 3/2009

Pao Thi Hong Ngoc
CHUONG 1-VAI NET VE PAC PIEM CUA HE TRUYEN

THONG DUNG CDMA [1][2]1[3]1[4][7]
1.1. Gi6i thiéu vé cong nghé CDMA

Li thuyét vé CDMA da dugc xay dung tir nhitng nam 1950 va da dugc dp dung
trong thong tin quan su tir nhitng nam 1960. Cling vé6i su phdt trién clia cong nghé
ban dan va 1i thuyét thong tin, trong nhitng nam 1980, cong nghé CDMA da dugc
thuong mai hoa tu phuong phap thu GPS va Ommi-TRACS, phuong phédp nay ciing
duoc dé xuat trong hé thong t6 ong cia Qualcomm-My vao nam 1990.

CDMA sit dung cong nghé trai phd nén nhiéu ngudi st dung c6 thé chiém clng
kénh vo tuyén dong thoi tién hanh cac cudc goi. Nhiing nguoi sit dung ndi trén
dugc phan biét nho mot ma trai riéng khong trung vé6i ai. Moi may phat gui di
ludng dit liéu bang cach diéu ch€ ma trai ctia riéng né véi dit liéu nhu trong trudng
hop hé thong c6 mot nguoi dung. Tuy nhién trong truong hop ham tuong quan gitra
cac ma trai 1a khong truc giao hoan toan, khi tach s€ 14y tich phan tin hiéu cé chira
ca thanh phan khong truc giao gitta cac nguoi dung. Do d6 ta phai tim cach han ché
nhiéu gitta cdc nguoi dung véi nhau cang nhiéu cang t6t. Dicu nay doi hoi ta phai

chon cac ma trai sao cho ham tuong quan chéo ctia n6 cé gia tri cang nho cang tot.



Yé&u t6 khac cling anh hudng dén chat lugng ctia hé thong chinh 1a do rong bang
thong va toc do truyén dif liéu, vi ching c6 thé gay ra mat truc giao. Ngoai su tuong
quan ctia cdc ma trai, con cé cac yéu t6 khac dong vai trdo quan trong nhu la: ti s6
tin hiéu trén tap cta tin hiéu thu (SNR), phuong phap ma hoa...loai mdy thu. Va
yéu t6 cudi cung la chit lugng bo thu da nguoi dung, phai thiét k€ va phan tich sao
cho chong duoc nhiéu da truy nhap (MAI). Nhu vay nén tang cua hé truyén thong

ding CDMA d6 1a trai pho, trudc tién ta s& xét nguyén tic cia no.

1.2. Nguyén tic trai pho

Trong truyén dan trai pho, tin hiéu tin goc, c6 do rong bang tan B (Hz), s& duoc
phat di sau khi da dugc trai ra v6i do rong bang tan 16n hon gép N lan, trong d6 N
1a do loi xtr li. Trong thuc hanh thi do lgi xir Ii nam trong khoang 10-30dB. Khai
niém trai phé tin s6 dugc minh hoa trong hinh1-1.

Cong suat phdt cua tin hiéu trai pho dugc trai ra N 1an so véi bang tin goc, c6
nghia mat do pho clia né giam mot luong nhu vay. Do d6 do xir Ii dugc tinh theo

cong thuec:

N =—3
B (1.1)

Trong d6 Bs 1a bang tan cta tin hiéu trai pho con B 1a bang tan cua tin hiéu goc.
Nhu chiing ta s& thdy trong cac chuong ti€p theo, ki thuat trai pho tin hiéu 1a chia
khoa dé phét trién Ki thuat tdch séng trong moi trudng séng di dong. Chinh ki thuat
ndy cho phép cic tin hiéu bing hep c¢6 mat do phd cao hon tin hiéu khic khi ding

cung bang tan.



Power &
density

(Hinh 1-1-Mat do phé cong suat cta tin hiéu trude va sau khi trai)

Chu thich hinh vé:

- Power density: mat do phd cong suat

- Frequency: tan s6

Co hai loai hé thong trai pho co ban:
-Hé thong trai phd nhdy tan (FH-SS).
-Hé thong trai pho truc tiép (DS-SS), s& xét chi tiét sau day:

1.3. Trai pho nhay tan (FH-SS)

Trong trai phd nhay tin, tin hiéu bang hep dugc phat di khi str dung céc tin s6
séng mang khac nhau tai céc thoi di€ém khdc nhau. C6 hai loai trai phd nhay tan:
nhay tdn nhanh va nhdy tdn cham. Trong nhdy tan nhanh, tdn s6 mang thay doi vai

lan trén mot ki hiéu phat, trong khi v6i nhay tdn cham, tdn s6 mang thay do6i sau



mot sO ki hiéu hodc mot cum phat. Chudi chinh x4c cua nhay tin sé€ chi dugc biét
boi bo thu da dinh sidn sao cho cac miu nhdy tan s6 co thé giai nhay tan, dé sau dé

giai diéu ché tin hiéu.

1.4. Trai pho truc tiép

Trong trai pho truc tiép, tin hiéu tin duoc nhan v6i mot chubi tin hiéu tin so cao,
thudng dugc biét dén nhu 1a ma trai hodc chudi pho trai. Chudi tin hiéu ciua ngudi
stt dung nay s& dé dang tdch ra tlr cdc tin hiéu ctia ngudi sir dung khac dé dat duoc
kha nang da truy nhap trong CDMA. Nhu vay trong CDMA, viéc tach tling nguoi
str dung dat duoc khi sir dung ma trai truc giao.

Chung ta c6 thé nhin thdy trong hinh 1-2, méi ki hiéu tin trong khoang Ts duoc
chia nho6 thanh Nc khoang déu nhau moéi khoang kéo dai Tc. Mbi mot khoang duoc
nhan vdi chip khac nhau ctia chudi trai pho.

. L N ~ O
Trong dé: N¢ = T Két qua dau ra s€ dugc pho tan so cao.
C

‘il Te =N, xT,

Information |
signal

b(t) || .2t I
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(Hinh 1-2-C4c dang séng theo thoi gian dé tao ra tin hiéu trai pho truc ti€p)



Chau thich hinh ve:

- b(t): Information signal- tin hi¢u tin

- a(t): Signature sequence- chudi trai phd

- u(t): Spread spectrum signal- tin hiéu da trai ph6

Ngoai hai hé co ban trén ngudi ta ¢ thé dung hé nhay tin lai ghép.

1.5. Hiéu tng cua kénh da duong

Nhu ching ta biét, mot tram di dong thuong duoc dat gan mat dat, va tin hiéu
phat di s& bi khiic xa, phan xa, tdn xa boi nhitng vat thé trong thanh pho nhu cay
cOi, nha ctra, doi ndi. Vi vay tin hiéu thu dugc s€ bao gom mot day céc tin hiéu
chong nhau, 12 ban sao bi tré cua tin hiéu phat. Mo6i mot tin hiéu tré c6 thoi gian
dén, cong sudt va pha khac nhau. Khi bo thu ciing nhu cdc vat thé phan xa khong
dimg, nén cac thanh phan phan xa sé gy phadinh 1én tin hiéu thu, trong d6 phadinh
12 nguyén nhan gay ra tin hiéu thay déi cudng do theo cdch khong tién doan duoc.
Hién tuong nay la truyén da duong.

Co hai loai dién hinh vé phadinh trén kénh thong tin di dong:

-Phadinh dai (quy mo 16n)

-Phadinh ngan (quy mo hep)

Hién tugng phadinh dai 1a do phan bo ciu tric dia hinh gitra tram goc va tram di
dong, dac biét 1a doi ndi hoac do nhdp nho cta cic toa nha. Két qua la suy hao
cong suat tin hiéu trung binh, nhu 1a ham cua khoang cach. Chiing ta mong mudn
miéu ta mot kénh thong qua tén hao dudng truyén, thuong 1a theo luat ti 1¢ nghich
v6i mil bon va bién thién quanh gid tri ndy theo phan b6 log chuén.

Bén canh d6, phadinh ngén lién quan dén su thay déi rdt manh cua bién do tin
hiéu va pha, va 1a do su thay d6i mot khoang nho trong khong gian gifta bo thu va
b phat.



Hon thé nita, su di chuyén giita bo thu va bo phat lam thay déi dudng truyén
dan, va nhu thé kénh coi nhu thay déi theo thoi gian. Kénh thay déi theo thdi gian
lya chon tan s6 s€ dugc mo hinh hod nhu la cac duong tré, trong d6 dap tng xung

thong thap, phic c6 thé viét nhu sau:

h(t) = Z|0!| t)eVst-1) (1.2)

Véi e (t)

, ¢,(t), T, 1a bién do, pha, tré cia dudng thit 1, va L 1a téng s6 dudng

thanh phan. T6c do thang dédng clia mic tin hiéu s& dugc xdc dinh bing tdn sO
Doppler (f},), né phu thudc vao tan s6 séng mang (f.), va toc do di chuyén (v ) clia

may di dong theo cong thiic :

fo =v— (1.3)

trong do c 1a van toc anh sang.

Dic biét, hién twong phadinh ngin thuong dugc bi€u dién bing phan bo
Rayleigh, Rice, hoac Nakagami. Phadinh phan bo Rayleigh thuong dugc su dung
khi phan tich va mo phdéng bdi vi né don gian va dé dang khi dua ra nhiing minh
hoa cho anh hudng cta phadinh 1én duong truyén. Hon thé€, phan bd Rayleigh chinh
la truong hop dac biét ctia phan bo Nakagami. Phan bo Rice thuong dugc st dung
hon trong thong tin vé tinh.

Tré s€ ti 1& tuong tng véi chiéu dai dudng tin hiéu tit tram phat dén tram thu.
Trai tré do chiéu dai khac nhau ctia cdc dudng thanh phan s€ 1a nguyén nhan gy ra
nhiéu gitra cic ki hiéu (ISI) trong qud trinh truyén dit liéu, mot van dé dac biét quan
trong khi t6c¢ do truyén cao.

Dap ting xung ctiia mot kénh dién hinh mo ta trong hinh 1-3 (theo COST 207)
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(Hinh 1-3-Ddp ting xung cta kénh da duong)
Chiui thich hinh vé:
Amplitude: bién do

Time delay: thoi gian tré

Nhu trong hinh vé&, dap tng xung gom c6 2 nhoém cua dudng truyen tré: nhém
chinh va nhém phu 1a lap lai ctia nhém chinh nhung tré di Sus. Nhém chinh la
nguyén nhan gay ra cua phan xa cua tin hiéu tir cau tric lan can bo thu véi thoi gian
tré ngan hon. Mat khéc, nhém phu ciing 1a phan xa cta tin hiéu nhung tir cdc céu
tric xa hon, vi du nhu doi ndi.

Hinh 1-4 mo6 ta anh hudng su suy giam cuta tin hiéu trai phd trong kénh da
duong, v6i L duong doc l1ap, khi d6 ta c¢6 tuong duong thong thip cua tin hiéu thu

bang co ban (goc) la:

r(t) :Zal (t)s(t—17,)+n(t) (1.4)
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(Hinh 1-4-M06 hinh truyén dan da duong cua tin hiéu phat)

Trong d6 ¢ (t) 1a do loi kénh thuc thay déi theo thoi gian, di duoc dua ra trong
cong thirc (1.2) véi bién do phan bd Rayleigh, pha phan b6 déu trong khoang [-
n...w], va S(t—7,) 1a tin hiéu trai phd phat bang co ban tuong duong véi tré 1a T, .

T4t ca cac dudng nay s€ cung dén bo thu, va su khac nhau nao vé pha va tré nao dé

gilta cac duong c6 gy ra nhiéu da duong, goi la nhiéu giira cac ki hiéu (ISI).

1.6. Da truy nhap

Trong céac phan trén ta chi xét dén truyén dan mot nguoi dung. Hé thong thuc
hién kh4 don gian. Vay lam thé ndo dé€ hé théng c6 thé lam viéc cho truyén din
nhi€u nguoi sir dung.

Viéc da truy nhap dat dugc trong hé thong DS/CDMA cho phép nhiéu ngudi st

dung ciing chia sé bang tin chung. Mdi mot b phat va bo thu di an dinh trudc cua



né dugc phan cho chudi trai pho riéng biét. Khi d6 chi nhitng bo thu biét rd rang vé
chubi trai pho riéng biét nay méi c6 kha nang tach ra dugc tin hiéu da phat. Xét he
thong CDMA c¢6 K nguoi st dung dang hoat dong, va dang phat tin hiéu cuing mot
lic. Mo hinh hé thong twong duong biang goc duoc chi ra trong hinh 1-5. Va dé don
gian, gia su rang khong c6 truyén dan da dudng va diéu khién cong suat 12 hoan
hao.

Vé mit toan hoc tin hiéu ctia ngudi st dung thit k dugc thé hién theo cong thiic
sau:

b® (t) = > br, (t-jT,) (1.6)

j=—0
trong do bfk) € {+ 1,—1}.

1 o<t<T,
T |0 ts(khac)

Chudi trai pho riéng biét a® (t) gdn v6i ngudi sit dung k biéu dién theo cong

thuc:

a®(t)= > a,’I; (t—hT,) (1.7)

h=—cx

Tin hiéu dir liéu ctia ngudi st dung tht k. b® (t) va chudi trai pho riéng biét

a™ (t) dugc nhan v6i nhau d€ tao ra tin hiéu bang tan rong tuong duong bang tan co

trong d6 P™ 1a cong suat phat trung binh cua tin hiéu nguoi st dung thit k. Tin

ban, la:

hiéu thu bang co ban t6 hop da ngudi sir dung s€ 1a:



K
r®) = JROb® (t—®)a® (t —z®) +n(t) (1.9)
k=1

7z k N X N X A A X N e 2 N\, 2
trong d6 T ® 12 gra truyén dan, cong thém tré truyén tuong doi cua nguoi su

dung thit k v6i céc ngudi sir dung khéc, n(t) 12 nhiéu AWGN vé6i mat do phd cong

No
suat 7 W/Hz.
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(Hinh 1-5-M0 hinh hé théng CDMA)
1.6.1. Nhiéu duong xuong
Trong duong xudng (tic la tir tram goéc dén tram di dong), tram goc c6 kha nang
dong bo su truyén dan tin hiéu cta tat ca nguoi sir dung, sao cho do kéo dai cta cic

tin hiéu dugc dong chinh xen 14n nhau. Nhu vay tin hiéu t6 hop sé& duoc thu tai méi

. Z2,° k 2,2 7z N A x N N A A
tram di dong vGi T( ) =0 v6i k=1,2,...,K. Qua trinh truyén dan nay la truyén dong
bo theo ki hiéu. Sir dung bo tich mot nguoi dung truyén thong, moi ki tu ctia nguoi
str dung thit j sé€ duoc 14y ra tir tin hiéu thu dugc r(t) bang cdch 14y tuong quan cta

nd so véi ma trai ciia ngudi st dung thit j , dé thu duoc:



N¢)) (i+D)T,

bi :Sgn i J-I‘(t)a(j)* (t)dt (110)
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Thay r(t) tir biéu thic (1.9) vao (1.10) cudi cung ta co:
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Trong dé R, tuong quan chéo cuia ma trai chia ngudi st dung thi k va thi j vé6i

1T, <ts(i+1)T, , tinh theo cong thuc:

L ) a
R :T—Ia (Ha™ (t)dt (1.12)
b 0

Trong truong hop ma trai cua nguoi sit dung truc giao vGi nhau thi sé khong c6
nhiéu. Khi d6 thi Ry;=0 khi j#k. Tuy nhién, viéc thi€t k&€ ma truc giao cho mot s6
16n nguoi s dung thi kha phic tap. Vi du nhu ma Walsh-Hadamard dung trong hé

thong IS-95 1a mot kiéu clia ma truc giao.

1.6.2. Nhiéu duong lén

Nguoc lai v6i dudng xuong, hién tugng hoan toan truc giao khong thé dat duoc
v6i dudng lén (tir tram di dong dén tram goc). Vi khong thé phoi hop truyén dan tin
hiéu cta tit ca nguoi st dung. Trong CDMA, tat ca nguoi sit dung déu phat ciing
mot bang tan s6 theo cach khong phoi hop. Khi d6 ™ # 0, va hién tugng ung véi
kich ban nay dugc goi la truyén dan khong dong bo. Trong trudng hop nay thi tré
thoi gian ', k=1,2,...K s& c6 trong khi tinh todn. Khong lam mat tinh chat khai

quat, c6 thé gia sir rang t'=0, va khi do thi:
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<T,, . Trong cong thic (1.10), viéc giai diéu ché ki hiéu thi

i cua nguoi st dung thit j duoc thuc hién bai phép tuong quan gitra tin hiéu thu r(t)
. NE)

va @ (t) veiwd 7, khidé taco:
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ITb+r
A0
trong d6 T  1a tré duoc udce tinh tai bo thu.
Thé cong thic (1.9) vao cong thic (1.13) va gia dinh ma nhan biét va bam la

hoan hao, ta co:

/ éJ b(J) +Z b(k b(k)RJk(O)
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b :sgn<+z,/ Op% Ry (+1) + Z’/ *) b,("l)RJk( 1)
k=j+1
nhieudatrynhap (1.14)
+ e R (0)+ n
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trong do Rjk (1) va Ri(i), 1 € {_ 110,‘*'1} biéu dién tuong quan chéo cua

ma trai do truyén dan khong dong bo, duoc tinh theo:
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b Kk

va giGi han trong khoang [-1,0,+1]. Vi tré duong truyén 16n nhat gia dinh 1a giéi
han chi mot ki hiéu.

Cong thitc (1.14) va (1.11) biéu dién ki hiéu dit liéu uSc tinh clia ngudi st dung
thit j tai tram goc va tram di dong. Ca hai déu bao géom ki hiéu mong muén cia
nguodi st dung thd j . Tuy nhién, né van chiu anh hudng cta nhiéu va on tir nhiing
nguoi st dung khac. Nhiéu nay dugc goi 1a nhiéu da truy nhap (MAI). N6 bao gom
tin hiéu khong mong muon tr (K-1) nguoi st dung khac. MAI s€ lam cho tuong
quan chéo cuia ma trai khiac khong. Trong truong hop Ii tudng, ma trai s€ thoa man

truc giao nhu sau:

_ 1% ) (+) 5 () _J1 vok=1J,z=0
Rjk(f)—ﬁla (t)a (t - 7)dt = voir k = (1.17)

Tuy nhién, khong thé thiét k& duoc mot ma c6 thé truc giao & moi thoi diém véi
thoi gian troi khac nhau do qua trinh truyén & tuyén 1én 1a khong dong bo. Chinh vi
vay s€ luon luon ton tai MAI trong tuyén 1én.

Nguogc lai nhiéu da duong luon ton tai & ca hai dudong l1én va xuong. Nhiéu da
duong 12 do thoi diém dén khdc nhau ciia cing mot tin hiéu theo cdc dudng khac
nhau cta bo thu. Diéu nay tuong tu nhu tin hiéu phat tir nhilng ngudi dung khac

nhau, do d6 nhiéu da duong thi luon dugc xét nhu MAL.



1.7. Ma trai

Nhu da thay & trén, su Iua chon ma trai nhu thé nao 1a vo ciing quan trong trong
hé thong CDMA. Tiéu chi dé Iua chon ma trai cho ngudi sit dung 12 s6 lugng chudi
trai pho khac nhau vdi chiéu dai bat ki, phai 16n hon s6 lugng ngudi sit dung t6i da
trong mot cell. Chudi trai phai thé hién twong quan chéo thap dé giam nhiéu da
nguoi ding trong qué trinh diéu ché.

Mat khac, ti s0 giita cac dinh cuc dai chinh va phu cua tu tuong quan cao theo
cong thitc (1.17) ciing 12 mot tiéu chi quan trong, va thuc chat thi dé cuc tiéu hoa
xdc suét 16i trong sudt qud trinh thu nhan ma. Diéu nay ciing s& lam giam tu nhiéu
gifta cdc thanh phan phan tap. Sau day chiing ta cing tim hi€éu mot vai chudi ma trai

khac nhau.

1.7.1. Chuéi- m
C6 1€ ma dugc biét dén thong dung nhat 1a chudi m. Mot chudi m véi chicu dai
chu ki n=2"-1, c6 thé dugc phat ra tir bo ghi dich m trang thdi c6 tang héi ti€p

tuyén tinh. Nhu trong hinh vé (1-6).



Cutput

(Hinh 1-6-Thanh ghi dich m trang thai c6 hoi ti€p tuyén tinh)
Cac hé s6 ¢, C,,..., C,, ¢ thé nhan gi4 tri 1 hodc 0. Thong tin trong da thic hoi
ti€p & thanh ghi dich , thé hién két noi gifta cdc tng ghi dich, va cdc bo cong modul
2 c6 thé c6 nhing gi4 tri khdc nhau. Chu y ring khi ting dung vao hé trai phd, diu

ra chudi nhi phan 0, va 1 s& dugc dnh xa thanh chudi phan cuc cua -1,1.

m | S6 chudéi m | Dinh twong | S6 chudi Gold | Pinh tuong
quan chéo quan chéo

3 2 5 2"+1=9 5

4 2 9 2"+1=17 9

5 6 11 2"+1=33 9

6 6 23 2"+1=65 17

7 18 41 2"+1=129 17

8 16 95 2"4+1=257 33

(Bang 1.1 : Pac tinh ctia chudi m va chudi Gold)

Bang 1.1 trinh bay tong s6 chudi m va cac twong quan chéo dinh déng bo chip

ting vGi moi gia tri cia m. Trong hoan canh nay, tuong quan chéo dinh x4c dinh s



16n nhat cta cdc chip dong nhat cia moét cap ma trai khac nhau. Ching ta mong
muon c6 s6 luong cap ma thap nhat, chinh 1a thé hién céc twong quan chéo dinh
nay.

Thém nita, cac tuong quan chéo dinh phai that su thap hon tu tuong quan cua
cdc ma, gia tri dugc xdc dinh chinh 1a chiéu dai cia ma. Thudng thi twong quan

chéo ctia chudi m 1a hon nhiéu dé c6 thé dung c6 ich trong CDMA.

1.7.2. Chudi Gold

Chudi Gold véi chiéu dai n=2"-1, nhan duoc tir mot cap cua chudi m ¢ cling
chiéu dai. Trong téng s6 chudi m c6 thé c¢6 cliing chiéu dai n, c6 mot cip chudi m
ma tuong quan chéo dong bo chip clia né bang hoic -1, -t(m) hoac [t(m)-2] trong
do :

2mD72 1 1 mchan

t(m) = o(m+2)/2 | 1 mle (1.18)

C6 mot cap duy nhat cia chudi m thudong duoc goi 1a mot cap ma duoc ua
thich. Mot tap hop n=2"-1 chubi c6 thé dugc xay dung lén bang cach dich vong ma
ua thich mot chip mot 1an, sau d6 cong modul 2 véi cdc ma khac sau moi 1an dich.

Va tap thu dugc tir n=2"-1 cung véi cac cap ma ua thich, cau thanh mot tap hop
cac chubi Gold.

Bang 1.1. so sanh s6 luong chudi Gold cho truong hop m=3,4,5,6,7,8, va cic
tuong quan chéo cédc dinh twong ting ctia nd véi chudi m.

Bang 1.1 cho ta thay chudi Gold c6 cic tuong quan chéo dinh thap hon hoac
bang so v6i chudi m v6i moi gia tri m. Vi vay, chudi Gold luén duge ua thich hon

la chudi m khi ting dung trong CDMA.



1.8. Tinh phan tap

Trong hé thong diéu ché bang hep nhu diéu ché€ FM tuong tu, st dung trong hé
thong dién thoai t6 ong thé hé dau tién thi da dudng tao nén nhiéu phadinh nghiém
trong. Tinh nghiém trong cta phadinh da dudng duoc giam di trong di€u ché
CDMA vi céc tin hiéu qua cdc duong khac nhau dugc thu nhan mot cach doc lap.
Tuy nhién phadinh da dudng khong thé loai trir hoan toan dugc vi véi hién tuong
phadinh da dudng xay ra lién tuc, do d6 bo giai diéu ché khong thé xt Ii tin hiéu
thu mot cach doc 1ap duoc.

Phan tap 12 mot hinh thic t6t dé€ lam giam phadinh, c6 3 loai phan tap: theo thoi
gian, theo tan so, theo khoang cach.

*Phan tap theo thoi gian dat dugc nho st dung viéc chén va ma stra sai.

*Phan tap theo tan s6 nho viéc m& rong kha nang bao hiéu trong mdt bang tan
rong va phadinh lién hop véi tan s6 thuong cé anh huéng dén bang tan bao hiéu
(200-300) KHz.

*Phan tap theo khoang cdch hay theo dudng truyén cé thé dat dugc theo 3
phuong phép sau:

-Thiét lap nhiéu dudng bdo hiéu (chuyén ving mém) dé két n6i mdy di dong
dong thoi véi 2 hoidc nhiéu BS.

-Str dung moi trudng da dudng qua chiic nang trai pho giong nhu bo thu quét thu
nhan va t6 hgp céc tin hiéu phat vdi cdc tin hiéu phat khéc tré thoi gian.

-Dat nhiéu anten tai BS. Hai cdp anten thu cta BS, bo thu da duong va két noi

véi nhiéu BS.

1.9. Hiéu iing gan xa va van dé diéu khién cong suat

Trong thong tin trai phd CDMA, mot trong nhitng rao can su phat trién cta né 1a
hiéu tng gan xa. Vi trong moi truong thong tin vo tuyén, ngudi dung thuong ding
& cdc vi trf rat khdc nhau so v6i tram goc, mot s6 thué bao c6 thé diing gan tram,

mot s6 khic ¢ thé ding xa tram. Ta gia st hé thong c6 hai ngudi ding, mot ding



gan tram goc, mot ding xa tram gdc. Do suy hao trén dudng truyén giita cdc nguoi
sit dung & cac khoang cach khac nhau l1a khac nhau, nén muc tin hiéu thu duoc cua
ching cling khac nhau, c6 khi 1én t6i hang chuc dB. Trong CDMA, tai tram goc
nhiing tin hiéu manh hon s€ lam ting nhiéu nén d6i véi céc tin hiéu yéu hon, va
diéu nay s& lam giam xéc suat thu thanh cong cua cac tin hiéu yéu hon.

Pé giam anh hudng cua hiéu tng gin xa, ngudi ta st dung phuong phdp diéu
khién cong suat. Mdy thu tai tram goc s€ do cudng do tin hiéu cta cdc may di
dong, sau d6 ra lénh diéu khién cong suat phit dén cac mdy di dong. Muc dich 1a
diéu chinh cong suat phat ciia may di dong sao cho tai tram goc cong suét thu duoc
la nhu nhau doéi v6i cac may di dong. Két qua dat dugc 1a nhitng mdy & gan tram
goc s€ phat cong suat nho hon con nhitng may & xa tram goc s€ phat cong suat 16n
hon. Miic cong suat ctia mdy di dong s& dugc diéu chinh sao cho du dé duy tri két
ndi, va nhu vay ta cling sé ti€t kiém dugc nang luong nguon ctia may di dong.

V¢é mat todn hoc, ta c6 thé biéu dién viéc tach tin hiéu thi k nhu sau:

K
y=A®+ > A (1.19)

j=1(j=k)

Trong d6: K 1a téng s6 mdy di dong dang hoat dong, tin hiéu thi k, pjx la ma
tran tuong quan chéo gitra tin hiéu thi j va tha k. SO hang thit 2 trong cong thic
(1.19) chinh 1a téng céc thanh phan tin hiéu thi j tic dong lén tin hiéu thi k (ngoai
trir j=Kk).

Khi ma gid tri clia ma tran tuong quan chéo 1a nho (Ii tudng 1a bang khong), thi
tong céc thanh phan tuong quan chéo s& nho hon bién do thu mong muén. Khi d6
thi dung lugng hé thong cling sé dat cuc dai.

Diéu khién cong suat duoc thuc hién cho dudng 1én dé tranh hién tuong gin xa

va giam thi€u anh hudng ctiia nhiéu Ién dung lugng cuia hé thong.

1.10. Dung nang ctaa hé thong CDMA



Dung nang ctia hé thong CDMA duoc tinh xdp xi theo cong thiic sau:
C ~Blog, (1+ SNR) (1.20)
Véi diéu kién 0 1a luc gidc, di€u kién truyén nhu nhau, cic MS phan b6 déu, va
diéu khién cong suat 1a hoan hio.
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