TRINH QUOC BAO 1

MUC LUC

MUGC LUC ...t 1
LA NOT QAU ..ottt 4
PHAN I: MANG THONG TIN DI PONG VA KY THUAT TRAI PHO.......... 5
CHUONG I Téng quan vé mang thong tin di dONg............cceeveviiiiiiiiiiiiinnnnn. 5
1.1 —Téng QUL ...eeeeeeeeeeeeeeeeteie e e e e e e eeeeeeeeeeeeaeesasannnnnnaeeeeaeaeaeeennesnnnnns 5
1.2 —Céu triic mang thong tin $6 CellUlar.............o.o.eveveeeeeeveeeeeeeeees 6
1.3 —Su phat trién clia hé thong thong tin Cellular..............ocoeveueueueeeenens 7
1.4 —Céc phuong phap truy cap trong mang thong tin di déng 6 .............. 8
CHUONG II K§ thUat trai PhO ......eveveeeeeeeeeeeeeeeeeeeeeeeee e 10
21 MG QAU ... 10
2.2 —Hé thong trai phé truc &P (DS/SS)....veveeeeeeeeeeeeeeeeeeeeeeeeeeenee 10
2.2.1. Cac hé théng DS/SS —BPSK .......covmemeeeeeeeeeeeeeeeeeeeeeeeeeeen. 11
2.2.2. Cac hé théng DS/SS —QPSK .....c.viueveeieeeeeeeeeeeeeeeeeeeereeeen. 16
2.3 —He théng nhay tAn (FH/SS) ......vueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeereeeeeneee 20
2.3.1. Cac he thong FH/SS Nhanh............cooevevieeeeeeeeeeeeeereeeeenenans 21
2.3.2. HE thong FH/SS ChaIML........ovuveveeieeeeeeeeeeeeeeeeeeeeeeeereeenens 27
2.4 —Heé thong nhay thoi gian (TH/SS).....c.cveveveeeeeeeeeeeeeeeeeeeeeeeeens 29
2.5 =S50 SANH CAC h& thONE SS ..ot 30
2.6 —He théng 1ai (HYDIIA) ........oeeeeeeeeeeeeeeeeeeee e, 31
2.6. 1. FH/DS ..o 32
2.6.2. THIFH ..., 34
2.6.3. THIDS ..o, 35
2.7 =DAY PNl 37
2.8 —Pong bd ma trong cac hé thong thong tin trai pho..............cccve....... 41

PHAN II: UNG DUNG CONG NGHE CDMA TRONG THONG TIN DI
DONG ...ttt 44
CHUONG III Tong quan vé Cong nghé CDMA ..........ccocoveveeeeeeeeeeenan. 44
3.1 =TONG QUAN. ..ot 4
3.2 —~Thi tuc phat/thu tn BB .........o.eveveeieeeeeeeeeeee e 45
33 —-Cacdiactinh cia CDMA..........cooiiiiiiieeeeeeeeeeee e 46
3.3.1. Tinh da dang cta phan taAP..........ccevvrervuieeeiiireeiiee e 46
3.3.2. Piéu khién cong suat CDMA ..........coooovieeeeeeeeeeeeeereeeeeeeen, 47
3.3.3. DUNG THONE .ot 48
3.3.4. Bo ma —giai ma thoai va toc do s6 liéu bién ddi............co........... 49

http://www.ebooks.vdcmedia.com



TRINH QUOC BAO )

3.3.5. BA0 MAL CUOC ZO6..veieieriieiriieiiiieecirieeeieeeetee et 49
3.3.6. Chuyén giao (handoff) @ CDMA .........ccccoceeeeeeeeeeeeeeeeerenenn. 50
3.3.7. Tach tin hi€u thOl ......uuvveeeiiiiiiiiiiiiiiieeeeeeeee e 50
3.3.8. Tai st dung tan sO va ving phil SONE .......coovveeeeeeeeeeeeeeeeeeeneenn. 51
3.3.9. Gia tri Eb/No thip (hay C/I) va chdng 18i.........cococovevevrereennnns 52
3.3.10. DUNG TUONE MBI ..., 52
3.4 — Budc tién cong nghé CDMA Ve bAng tONE .........ovevveveeeeeeeeeeeeeenann. 53
3.5 —Céc cong nghé giao dién v6 tuyén cho 3G..........cccovvevevrereereenn. 54
3.6 —Cau tric WCDMA ......oovuienriniieioeeieeseeee s 55
3.6.1. Cac giai phap K§ thu@t...........ccoveieiiiiiiiiieciie e, 55
3.6.2. SONZ MANG .....evieiniiieeiiieeiiieeiteeeeteeeestee et e et e et e e eeaee e 57
3.6.3. KENh 1OZIC....euiiiiiiiiiiiiiiieei e 57
3.6.4. KENI VAL 1Y .ot 58
3.6.5. SU AL PRO...evvveeeeeeeeeeeeeeeeee e 62
3.6.6. DA LGC A0..uvvevenirrirrieriesieeieeieee ettt 63
3.6.7. Géi dirliéu 64
3.6.8. CRUYEN ZIAO ..., 64
371 BANZ thONE ..eeiiiiiiiiiiiieiiieee ettt 67
3.7.2. KN VAL 1Y et 68
3.7.3. SUATAL PIO ..o, 70
374, DALOC ADuvrrerverereeeieeieeieis e 70
3.7.5. GOL AT U .. 71
3.7.6. CRUYEN ZIAO ..., 71
3.7.7. Truyen Phan tAP......c.oueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e, 71
3.8 —Cac kién nghi cho théng tin di dong 3G va sy chudn hoa.................. 71
3.8 1 IMT2000....cceeieeeeeiiieee et 72
3.8.2. Ho tiéu chuan IMT-2000.........c.ovemevererereeirereneieeseneeeseseneesenens 73
CHUONG IV: UNG DUNG CONG NGHE CDMA TRONG THONG TIN

DIDONG ...ttt 75
4.1 —Dieu KNIEN CONG SUAL ..o 75
4.1.1. Diéu khién cong suat mach vong hé trén kénh hudng én............ 81
4.1.2. Piéu khién cong suat mach vong kin trén kénh hudng lén........... 82
4.1.3. Dieu khién cong sut trén kénh huong xudng...............cccevevn.... 83
4.2 —DUNG THONE ..ot e e e e e e 85
4.2.1. Dung luong cuc dudng truyen hudng 18n.............ocoeeeeeeeeeennn. 86
4.2.2. TOC d0 MA NOA thORL.......v-verveeerieeireeeiseeee e 91
4.2.4. TICh CUC thO@....ccuvveiiiiieeiiieeeiee ettt 92

http://www.ebooks.vdcmedia.com



TRINH QUOC BAO 3

4.2.5. Can NRIBU ..ot 92

4.2.6. Tang ich dai quat hOA...........cceeviieiiiiieeeeeee e 93

4.2.7. Bieu khién cong suit khong chinh XAC...........ccooevveveverenennnn. 94

4.2.8. Phan tich tAC NENBN.........ovoveeieiveeeeeeeeeeeeeeeeeee e 94

4.2.9. Phan tich tic nghén mém trong CDMA...........cocovvevvmereerrnnne. 95

4.2.10. Dung luong dudng truyen hudng Xuong ...........ccvveveeeeeeeeeens 100

4.3 —CRUYEN ZIA0. ..., 102
4.3.1. Chuyén giao mém va mem hom .........cccocovveveveveeieeereenans 104

4.3.2. ChUYEN ZIA0 CUNE......c..vveeeeeeeeereeeeeeeeeeeeeeeeeeee e 106

4.3.3. Chuyén giao & hé thdng thong tin di dong CDMA IS95.......... 107

4.4 —Pjc tinh didu ché va t8 chic K8NN........oeveeeeeeeeeeeeeeeeeeeeeeeee, 114
4.4.1. Tin hi¢u kénh CDMA hudng 18n..........ccceeeviiieniiieniiieeieeeee, 114

4.4.2. Kénh truy nhap va kénh luu Iuong huong 1én. ..o 121

4.4.3. Tin hiéu kénh CDMA hudng Xung. ...........cvvevevevrereeerenennn, 123

BANG tra ClU CAC T VIEE HAL.......ovvveeeeceeeeeeeeeee e 131
Tai Li&u tham KNAO...........oviiiiiiiiiiiiie e 134

http://www.ebooks.vdcmedia.com



TRINH QUOC BAO 4

Lo1i noi dau

Cung v&i sy phat trién clia cac nghanh cong nghé nhu dién ti, tin hoc,
cong nghé vien théng trong nhimg nim vira qua phat trién rat manh mé cung cap
ngay cang nhidu cac loai hinh dich vu méi da dang, an toan, chét luong cao dap
{mg ngay cang t6t cac yéu cau cta khach hang.

Thé ky 21 s& chimg kién su bung nd cta théng tin vo tuyén trong dé tin
tirc di dong ddng vai tro rit quan trong. Nhu cau vé théng tin ngy cang ting ci
vé s lugng, chat Iuong va cac loai hinh dich vu, diéu nay da thic ddy thé gioi
phai tim kiém mot phuong thic théng tin méi. Va cong nghé CDMA da trd
thanh muc tiéu huong t6i cia linh vyc thong tin di dong trén thé gidi.

Hién nay, mang thong tin di dong cua Viét Nam dang st dung cong nghé
GSM, tuy nhién trong twong lai mang thong tin nay s€ khong dap tmg duoc cac
nhu cau vé thong tin di dong, do d6 viéc nghién ciu va trién khai mang thong tin
di dong CDMA 1a mét diéu tit yéu. Xuat phat tir nhitng suy nghi nhu vy nén
em da quyét dinh chon dé tai: " Céng nghé CDMA va ng dung clia cong nghé
CDMA trong thong tin di dong".

N6i dung clia luan vin gdm hai phan:

Phan I: Tong quan vé mang thong tin di dong va k¥ thuat trai pho.

Phan II: I’J’ng dung cta cong ngh¢ CDMA trong thong tin di dong.

Trong qua trinh lam luin vin t6t nghiép, mic du em da c¢d ging nhiéu
nhung do trinh d6 c¢6 han nén khong thé tranh khoi nhimg sai sét, em rit mong

nhan duoc sy phé binh, hudng dan va su gitp d& clia Thay ¢, ban be.

Em xin chan thanh cam on sy gitp d& tan tinh ctia Thay Vi Pic Tho cling
cac Thay co trong khoa Dién t&r Vién thong da gitp em hoan thanh luin vin tdt

nghiép.
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PHAN I: MANG THONG TIN DI PONG VA KY THUAT TRAI PHO

o

CHUONG 1
Tong quan vé mang thong tin di dong

1.1 -Téng quan

Toan bd vung phuc vu cua hé théng dién thoai di dong Cellular dugc chia
thanh nhiéu viing phuc vu nhd, c6 dang mét t6 ong hinh luc gic. Trong mdi cell
c6 mot tram géc BTS ( Base Transceiver Station ). BTS lién lac vo tuyén voi tht
ca cac may thué bao di dong MS ( Mobile Station ) c6 mat trong cell. MS c6 thé
di dong giita cac cell va nd phai dugc chuyén giao dé lam viéc véi mot BTS lien
ké ma nd hién dang trong viing phti séng ma khong 1am gian doan cude goi.

Hinh 1.1 dwa ra mot mang dién thoai di dong to ong bao gdm cic tram

géc (BTS). Vung phuc vu ctia mot BTS dugc goi la cell va nhiéu cell duoc két

®E
ke s
dign thoai cong
cong
Trung tam
é chu.}fgn mach

dign thoai di
déng 1

chuyén mach
dign thoai di
déng 1

Hinhl.1. Hé thong dién thoai di dong

http://www.ebooks.vdcmedia.com



TRINH QUOC BAO 6

hop lai thanh viing phuc vu ctia hé thong.

1.2 —C4u tric mang thong tin s6 Cellular

55

aue HE THONG
A
, CHUYEN MACH
VLR |- i ER

055
Bsa BSC "__.-""’
"““-m\____H HE THONG TEAM GOC
8BTS Eét ndi cude gol va

\;\h T tuyén dén tin nke

ms | Truyén dén tin titc

Hinh 1.2. Cau tric mang thong tin di dong s6

NSS: Network Switching Subsystem: Hé thong chuyén mach.

MSC: Mobile Service Switching Centre: Trung tdm chuyén mach cac nghiép vu
di dong.

HLR: Home Location Register: Bo ghi dinh vi thuong tra.

VLR: Visitor Location Register: B ghi dinh vi tam tra.

AUC: Authentication Centre: Trung tam nhan thyc.

EIR: Equipment Indentification Register: Thanh ghi nhan dang thiét bi.

BSS: Base Station System: Hé thong tram gdc.

BSC: Base Station Controller: Pai diéu khién tram géc.

BTS: Base Transceiver Station: Tram thu phat géc.

OSS: Operation & Support Station: Hé thong con khai thac va bao dudng.
NMC: Network Management Centre: Trung tdm quan 1y mang

PSTN: Public Switched Telephone Network: Mang di¢n thoai chuyén mach

cong cong.
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PLMN: Public Land Mobile Network: Mang di dong mat dat.
ISDN: Integrated Switched Digital Network: Mang sb lién két da dich vu.
MS: Mobile Station: Tram di dong.

Heé thong khai thac va bao dudng OSS mic du khéng thudc thanh phan
ctia mang thong tin di dong nhung nd lién quan chat ché voi mang do la tram di
dong MS thudc nguoi st dung.

Trong mdi mdt BSS ¢6 mot bo diéu khién tram géc BSC diéu khién mot
nhém BTS vé cac chitc ning nhu chuyén giao va diéu khién cong suat.

Trong mdi SS, mot trung tim chuyén mach cia PLMN, goi tit 12 tong dai
di dong MSC phuc vu nhiéu BSC hinh thanh cip quan 1y vung lanh tho goi 1a
ving phuc vu MSC bao gdm nhiéu ving dinh vi.

Do yéu cau quan 1y vé nhiéu mit dbi véi MS cta mang di dong Cellular
dan dén co s& dit lidu 16m. BO ghi dinh vi thuong trd HLR chita cac thong tin ve
thué bao nhu cac dich vu ma thué bao lya chon va cac thong s6 nhan thyc. Vi tri
hién thoi cia MS duge cap nhat qua bd ghi dinh vi tam tri VLR cling duoc
chuyén dén HLR.

Trung tdm nhan thuc AUC c6 chiic ning cung cip cho HLR cac thong sb
nhan thuc va cac khoa mat ma. Mdi MSC cé mot VLR.

Khi MS di déng vao mot ving phuc vu MSC méi thi VLR yéu cau HLR
cung cap cac sb lidu vé MS nay dong thoi VLR ciing thong bao cho HLR biét
MS néi trén dang & ving phuc vu nao. VLR ¢ diy di cac thong tin dé thiét lap
cudc goi theo yéu cau clia ngudi st dung. Mot MSC dic biét (goi 1a MSC cong)

duge PLMN giao cho chic ning két n6i giita PLMN véi cac mang ¢d dinh.

1.3 —Sw pht trién cua hé thong théong tin Cellular

He théng dién thoai di dong thwong mai dau tién duoc dua vao dung st
dung bang tan 150 MHz tai Saint Louis —My vao nim 1946 véi khoang cach
kénh 1a 60 KHz va s luong kénh bi han ché chi dén 3.
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Nam 1948, mot hé théng dién thoai di dong hoan toan ty dong dau tién ra
doi & Richmond Indiana.

Tir nhimg nidm sau muoi kénh thong tin di dong c6 dai thong tan s6 30
kHz véi k¥ thuat FM & bing tan 450MHz dua hiéu suat st dung phd tan 1én gip
4 1an so voi cudi thé chién 1.

Quan niém Cellular ra doi tir cudi nhing nim bén muoi véi Bell. Thay
cho m6 hinh phat quang ba véi cong suit 16n va ing ten cao la nhiing cell ¢
dién tich bé c6 may phat BTS cong sudt nhd. Khi cac cell & cach nhau mot
khoang cach du xa thi c6 thé st dung lai tan sb. Tir nhitng nim bay muoi, hé
thdng Cellular k¥ thuat twrong tw ra doi, tan sd diéu ché 1a 850MHz, FM. Tuong
{mg 12 san pham thuong mai AMPS ra doi nim 1983. Pén dau nhimg nim chin
muoi mot loat cac hé théng ra doi nhu TACS, NMTS, NAMTS,...

Tuy nhién, do nhu cau phat trién cac hé thong cii khong dap img duoc cac
yéu cau ngay cang ting do do thong tin di dong thé hé thi hai ra doi st dung k§
thuat sd véi nhimg uu diém vuot troi. He théng thong tin di dong Cellular thé hé
th hai ¢ 3 tiéu chuan chinh: GSM, 1S5, JDC.

Thé hé ba bit dau tir nhitng nim sau thap ky chin muoi 1a k¥ thuét s6 véi
CDMA va TDMA ci tién.

1.4 —Céc phuong phép truy cip trong mang thong tin di dong sb

O giao dién vo tuyén MS va BTS lién lac v&i nhau bing song vo tuyén.
Do tai nguyén vé tan sd c6 han ma s luong thué bao lai khéng ngimg ting 1én
nén ngoai viéc st dung lai tan s6, trong mdi cell sd kénh tan sd dugc dung chung
theo kiéu trung ké.

He thong trung ké vo tuyén 1a hé thdng v6 tuyén co s6 kénh sin sang phuc
vu it hon s ngudi ding kha di. Xt 1i trung ké cho phép tit ca ngudi dung st
dung chung mot cach trat tw s6 kénh ¢6 han vi chiing ta biét chic r%mg Xac sut
moi thué bao cting lic can kénh la thip. Phuong thirc d€ sir dung chung cac kénh

goi la da truy nhap.
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Hién nay, nguoi ta sit dung 5 phuong phap truy cap kénh vit 1y:

+ FDMA: Da truy cip phan chia theo tan so. Phuc vu cac cudc goi theo
cac kénh tan sd khac nhau.

+ TDMA: Da truy cap phan chia theo thoi gian. Phuc vu cac cudc goi theo
cac khe thoi gian khac nhau.

+ CDMA: Da truy cdp phan chia theo ma. Phuc vu cac cudc goi theo cac
chubi ma khac nhau.

+ PDMA: Da truy cap phan chia theo cuc tinh. Phuc vu cac cudc goi theo
cac st phan cuc khac nhau ctia séng vo tuyén.

+ SDMA: Da truy cap phan chia theo khong gian. Phuc vu cac cudc goi

theo cac cac anten dinh hudng bup song hep.
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CHUONG 11
Ky thuat trai pho

2

2.1 -Mo dau

O cac he thdng thong tin théng thudong, do rong bing tan 1a van dé quan
tam chinh va cac he thong nay duoc thiét ké dé sir dung cang it do rong bing tin
cang t6t. Tuy nhién, & hé théng thong tin trai phd, do rong bing tan cla tin hiéu
dugc md rong, thong thuong hang trim lan trude khi phat. Khi chi ¢6 mot nguoi
str dung trong bing tan SS, st dung bing tan nhu vay khong hiéu qua. Nhung &
mdi trudng nhidu ngudi st dung, ho cd thé st dung chung mot bing tan SS
(Spread Spectrum —Trai Phd) va hé thdng trd nén st dung bing tan co hiéu suit
ma van duy tri duoc cac uu diém cia trai pho.

Tém lai, mot hé thong thong tin sb duoc coi 1a trai pho néu:

+ Tin hiéu duoc phat chiém d6 rong bing tan 16n hon do rong bing tan toi
thi€u can thiét.

+ Trai phd duoc thyuc hién bang mét ma doc 1ap véi $6 lieu.

C6 ba kiéu hé thong thong tin trai phd co ban:

+ Trai phd chudi truc tiép (DS/SS —Direct Sequence Spread Spectrum)

+ Trai phd nhay tan (FH/SS —Frequency Hopping Spread Spectrum)

+ Trai phd dich thoi gian (TH/SS —Time Hopping Spread Spectrum)

2.2 —Hé théng trai phé truc tiép (DS/SS)

Heé théng DS/SS dat dugc trai phd bing cach nhan tin hiéu nguodn véi tin
hiéu gia ngdu nhién. & hé thong DS/SS nhiéu nguoi st dung cing dung chung
mot bing tan va phat tin hiéu ctia ho dong thoi. May thu sir dung tin higu gia

ngau nhién chinh xac dé lay tin hiéu mong mudn bang cach giai trai pho. Day la
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hé théng duoc biét dén nhicu nhit trong cac hé thong thong tin trai phd. Chiing

c6 dang twong ddi don gian vi ching khong yéu cau tinh 6n dinh nhanh hoic tc

d6 tong hop tan s6 cao.

2.2.1. Céc hé thong DS/SS -BPSK

a/ May phat DS/SS -BPSK
Ta c6 thé biéu dién cac ban tin nhan cac gia tri (1 nhu sau:

b(t) = gkaT(t—kT) (2.1)

k=-¥

trong d6 bk = ( 1 1a bit s6 ligu thirk va T 1a do rong xung (tbc do sb lieu 1a 1/T
bit/s). Tin hidu b(t) duoc trai phd bang tin hidu PN c(t) bang cach nhan hai tin
hiéu nay v6i nhau. Tin hiéu nhan duoc b(t).c(t) sau do sé duoc diéu ché cho song
mang st dung BPSK, cho ta tin hi¢u DS/SS —-BPSK xac dinh theo cong thic:
s(t) = Ab(t).c(t)cos(2P L t +Q) 2.2)
trong d6 A 1a bién do, fc tan s song mang, ( 1a pha cta song mang.

Trong rat nhidu tmg dung mdt ban tin bang mot chu ky cla tin hiéu PN,
nghia 1a T = NTc. Trong truong hop hinh 2.1 ta st dung N = 7.Ta c6 thé thay
riang tich ctia b(t).c(t) ciing la mot tin hidu co s6 hai c6 bién do 1a (1, c6 cung tan

s0 voi tin hiéu PN.
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Bo didu ch& N/

Ban ti 5 hai BPSK
an rin co 86 hai Tin hi¢u DS/SS-BPSK

b(1) b(t)c(t) 5(t) = Abf(t Jo(t Jeos(2afit+ 8)
Tin hiéu PN co s hal c(r) S6ng mang Acos{ 2zt + 8 )
1 | |
{ 0 T 2T 3T
Mot chu ky

oty i i 1
YT i 0 C

0 Tc NTc 2NTc
giathiér N=7; T=NTc

b()c -(II) J|_ ] —||_ —||_ - 1

0 Tc NTc 2NTc

A 1
o N 0 Y
A

Hinh 2.1 . S0 d6 khéi cia may phart DS/S5-BPSK

b/ May thu DS/SS —-BPSK

Muc dich ctia may thu 1a 14y ra ra ban tin b(t) (sb liéu {bi} tir tin hiéu thu
duoc bao gém ca tin hiéu dugc phat cong voi tap &m). Do ton tai tré truyén lan (
nén tin hiéu thu duoc la:

s(t—t) =Ab(t —t).c(t -t )cos[2Pf (t —t) + q] + n(t) 2.3)

trong d6 n(t) 12 tap &m ctia kénh va dau vao may thu. D& mo t4 lai qué trinh khoi
phuc lai ban tin ta gia thiét khéng c6 tap am. Trude hét tin hidu duoc giai trai
phd dé dua tir bing tan rong vé bing tan hep sau do nd duoc giai dieu ché dé
nhan duoc tin hiéu bang gdc. DE giai trai phd, tin hiéu thu dugc nhan véi tin hiéu
(d?)ng bo) PN(t —() duoc tao ra & may thu. Ta dugc:

w(t) = Ab(t —t)c (t -t )cos(2Pf t+ Q) = Ab(t —t)cos(2Pf +Q) 2.4)
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Vi ¢(t) = (1 trong d6 (' = ( —2(fc( . Tin hiéu nhan dugc 1a mét tin higu

Khai phuc
dédng hdé

cos{2aft+ 8 ) i

| O phuc
sft—t)=ANt-t)eft-t) | | 26ng mang
cos{ 2rf.t + &)
W(t) ire T&

(o m(a] [ e 1 hay -1
P S e

a| DSz B | m Bo tac
tin higw tin higuw
FM 1 P ndi

e L[ ] i t
KEimpE i 0 C

A 1
-A

Hinh 2.2 . S0 d6 khéi ciia may rthu DS/SS-BPSK

bing hep véi d6 rong bing tan 1a 2/T. D& giai dieu ché ta gia thiét ring may thu
biét dugc pha (' va tan s fc cling nhu diém khéi dau cla timg bit. Mot bd giai
diéu ché bao gdm mot bd tuong quan, di sau 1a mot thiét bi danh gia ngudng. Dé

tach ra bit s6 liéu thit i, bd tuong quan phai tinh toan
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z. = cylt)cos\2Pf.t +q Ht
= Ov)coslePri+a'

= Ad)(t -t )cos2 (ZPfct +q')z't

NN RN

(‘j)(t- t )[]+cos(4PfCt+2q')dt (2.5)

trong d6 ti = iT + ( 12 thoi diém bit dau cta bit thir i. Vi b(t —() 1a +1 hodc 4
trong thoi gian mot bit. Thanh phan thr nhat tich phin s& cho ta T hoic -T.
Thanh phan thi hai 13 thanh phan nhan doi tan s6 nén sau tich phan bing 0. Vay
két qua cho 1a AT/2 hoic -AT/2. Cho két qua nay qua thiét bi danh gia ngudng
ta duoc dau ra 1a co sb hai. Ngoai thanh ph??ln tin hiéu (AT/2, dau ra cda bd tich
phan ciing c6 tap 4m nén co thé gay ra 16i.

Tin hiéu PN dong vai trd nhu mot ma da biét trudc & may thu chd dinh do
d6 n6 co thé khdi phuc ban tin, con véi cac may thu khac thi nhin thiy mét tin
hiéu ngau nhién (1).

D& may thu c6 thé khoi phuc dugc ban tin thi may thu phai dong bo véi
tin hiéu thu dugc. Qua trinh x4c dinh duoc (1a qua trinh dong bo, thuong duoc
thyc hién hai budc bit va bam. Qua trinh nhan dugc ti duoc goi 1a qua trinh khoi
phuc déng hod (dinh thoi) (STR Symbol Timing Recovery). Qua trinh nhan dugc
(' (cting nhu fc) 1a qua trinh khoi phuc song mang.

¢/ Méat d6 phé cong suat

Xét mat do phé cong suit PSD (Power Spectral Density) cta cac tin hiéu

& cac diém khac nhau trong may phat va may thu.
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Gia st md hinh ban tin va tin hiéu PN nhu la cac tin hi¢u co s0 hai ngau

T
"\\ Gig thigt T/ Te = 4

Th(h

e Pe(D
P NCY. lll\u""'r-hu f
-1{Te -t LT 1{T=
af FSD' ciua bao tin vé 1o hidu FI9
Ds(f)
bé rdog baog ®o 2/Tec
A Tof4 i
e —
; M :‘U_}h t f
-fe fc

bf F5D cia 1o hidu DEEE-EFSE

e[ f]
Dé hog baog o 2/T

‘/,r*,‘ i A.lT."4 /,r\.,‘ ¢
i1 A Mg 3
-fe

fe

of FSDr cia 1o hidu wit)

nhién (mdi bit hay chip nhan cac gia tri +1 hoiic 4 v&i xac suit nhu nhau). Ban
tin (véi bien do (1) cb tde do bit 1/T bit/s va PSD:

F,(f) = TSinc’(fT) (2.6)

¢ do rong bing tan 1/T Hz; con tin hiéu PN (véi bién do 1a (1) ¢6 tde do chip
1/Tc va PSD la:

F (f) = T.Sinc (fT) 2.7)

véi d6 rong bing tan 1/T Hz. Vi T/Tc 1a mot sd nguyén va vi khdi dau ctia mdi
bit b(t) trung v6i khdi dau ctia chip c(t) nén tich b(t)c(t) ¢ PSD nhu sau:

F.(f) = T.Sinc (T)) (2.8)

c6 do rong bing tan 1 1/Tc Hz gidng nhu do rong bing tan cha c(t). Vi thé qua
trinh trai phd sé ting do rong bing tan 1én Tc/T = N 1an, thong thudng gia tri nay

thuong rit 16n. Diéu ché song mang chuyén déi tin hiéu bing gdc b(t)c(t) vao tin

F.(f)= A4Tc {sinc?((f- £)r.)+Sinc* (1 + £.)1.)} (2.9)
hiéu bang thong s(t) c6 PSD 1a :
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Hinh 2.3. PSD cua ban tin, tin hiéu PN va tin hiéu DS/SS —BPSK

O may thu tin hi¢u s(t —() la phién ban cuta tin hiéu DS s(t). Nén PSD cua
né ciing giéng nhu PSD ctia tin hiéu s(t) vi tré khong lam thay d6i phan bd cong
suat & ving tan s6. Ngoai ra PSD ctia c(t —() ciing gidng PSD ctia c(t). Sau khi
trai pho ta dugc tin hidu w(t) voi PSD duoc xac dinh boi:

Ta thay riang (w(f) bay gid cd PSD bing hep voi ciing dang phd nhur b(t)

AT
Fu )=

{sinc?((r - £.)r )+ sinc (£ + £)r )} (2.10)
nhung dich trai va phai fc. D6 rong bing tan ctia w(t) 1a 2/T, gép hai lan
b(t). Piéu nay giéng nhu du tinh vi w(t) gidng hét nhu phién ban duoc dieu ché
cua b(t).
Tir PSD clia cac tin hiéu khac nhau ta thiy ring PSD cta b(t) duoc trai

phd bdi c(t) va sau d6 duoc giai trai phd bing c(t —() & may thu.

d/ D6 loi xit Iy (PG)

Do loi xtr Iy duge dinh nghia la
PG = D6 rong bing tan cta tin hiéu SS / 2(D6 rong bing tan cta ban tin)

D6 loi xtt 1y cho thdy tin hidu ban tin phat dugc trdi phd bao nhiéu lan.
Pay la mot thong s6 chat luong quan trong clia mot hé théng SS, vi PG cao ¢b
nghia 12 kha ning chéng nhiéu t6t hon.

Déi voi he théng DS/SS —BPSK, d6 lgi xtr 1y 1a (2/Tc)/(2/T) = Tc/T = N.
Chéng han N =1023, d6 rong ban tin ctia ban tin diéu ché ting 1023 lan bdi qua
trinh trai phd va PG 1a 1023 hay 30,1dB.

2.2.2. Céc hé thong DS/SS -QPSK

Ngoai kiéu diéu ché BPSK nguoi ta con st dung cac kiéu diéu ché khac
nhur QPSK hoiic MSK trong cac hé thong SS.
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a/ May phat

So d6 trén gom hai nhanh dong pha va mét nhanh vudng goc. (hinh v&)
Tin hi¢u DS/SS —QPSK co dang:

s(t)=s,()+s5,(¢) = - ab(t)e,(¢)sin(2Pf. +q)+ 4b(t)e,(¢)sin(2Pf 1 +q)

=[24cos(2Pf.t +q +g(r)) (2.11)
() = (M néu cl(tb(t) = I, c2()b(t) = 1

((t) =3(/4 néu cl(t)b(t) = 1, c2(t)b(t) = -1

((t) =5(/4 néu cl(t)b(t) = -1, c2(t)b(t) =

(t)=7(/4 néu cl(®b(t) =, c2(b(t) = 1

Vay tin hiéu s(t) co thé nhéan 4 trang thai pha khac nhau: (+(/4, (+3(/4,
o+5P /4, g+7P /4.
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b()c1() 2o @én cne| 510
CIG)® — Asinf 2 & L=
o | mamy o EEa] 4
1 4 Tin hiéu DS/SS-QPSK
|Bc'_‘atE_|.cPN2| |Acos(2nj:r+é?)|—-‘ Sft)=s,(t)+s,(t)
2 % b(1)c2(1) | atecne - T Acas(znf+ 8 e y(1)
L0 T 2T
b(t) | '
-1
. | | 1
MO | [T
2(r) !
b(t)cll(t) | | | !
-1
1 | 1
b(1)c2(1)
-1
o AR AMAAD AAAMA
A VWYYV YW VTV WYY VU
Chof@=mx
o VLA AREA A EA A0«
R AR AR AR REATR R AT
A AN R A AR
_ gz DR
¥ = Tmiddmd St i 3 T n A i S i i Tt
Hinh 2.4 . Cdc dang séng & hé théng DS/S5-QPSK
b/ May thu

Céc thanh phan dong pha va vudng goc dugc trai phd doc lap véi nhau boi
cl(t) va c2(t). Gia thiét ( 1a thoi gian tré, tin hidu vao s& 1a (néu bd qua tap am):
st -t) = Ab(t -t )c,(t V)sin(2Pft +q) + Ab(t —t)c(t -t)cos2Pft +q) (2.12)

trong do6 (' = ( —2(fct. Cac tin hiéu truéc bd cong la:
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1(1) ul(n)
—— )

( ):I i{d E):I SEH{ZR? g+g') u(t) I r .
- T F'EE? ; ! }"

- w2(r) - u2(1)

Hinh 2.5. S0 d6 khéi miy thu cho hé théng DS/SS-QPSK

u,(t) = Ab(tt )sin’ 2P f t+q)) —Ab(t% )c (1t )c, (t4 )sin(2P £ t+Q))cos(2P £ t+)(2.13)
u, (D) = Ab(t )cos’ (2P Lt+0]) —Ab(t4 )c (t4 )c, (14 )sin(2Pf t+q)cos(2P L t+Q))(2. 14)

Téng cta cac tin hidu trén duoc 1y tich phan & khoang thoi gian mot bit.
Két qua cho ta : zi = (AT néu ban tin tuong tmg bing (1 vi tit ca cac thanh phan
tan s 2fc ¢ gia tri trung binh bang 0. Vi thé dau ra bd so sanh 1a (1 (mic logic).

Hai tin hiu PN ¢ thé 14 hai tin hiéu doc 1ap hay co thé duoc léy tlr cung
mot tin hiéu PN.

Cac hé thdng DS/SS ¢6 thé duoc st dung & cac cau hinh khac nhau. Cac
hé thdng xét trén dugc st dung dé phat mot tin hiu co toc do bit 1/T bit/s. PG
va d6 rong bing tan bj chiém bdi tin hieu DS/SS —~QPSK phu thudc vao cac tde
do chip ctia c1(t) va c2(t). Ta ciing c6 thé st dung mot hé théng DS/SS —QPSK
dé phat hai tin hiéu sO 1/T bit/s b:Emg cach d€ mdi tin hiéu diéu ché mot nhanh .
Mot dang khac c6 thé st dung mot hé thdng DS/SS —QPSK dé phat mot tin hiéu
s 6 the do bit gap ddi 2/T bit/s bing cach chia tin hidu s6 thanh hai tin hiéu co
toc do bit 1/T bit/s va d€ ching diéu ché mot trong hai nhanh.

Ton tai nhan td dic trung cho hidu qua hoat dong ctia DS/SS —QPSK nhur:
do rong bang tan duoc st dung, PG téng va SNR. Khi so sanh DS/SS —QPSK
v6i DS/SS —BPSK ta can gitt mot s thong sb trén nhu nhau & ci hai hé thdng va
so sanh cac thong s6 khac. Chazlng han mot tin hiéu sd duoc phat di trong h¢
théng DS/SS —QPSK chi st dung d6 rong bing tan bing mot nira do rong bing
tan ctia hé thdng DS/SS —BPSK khi c6 ciing PG va SNR. Tuy nhién néu ca hai
hé thdng déu sir dung bing tan nhu nhau va PG bang nhau thi hé thong DS/SS —
QPSK c6 ty 15i thap hon. Mit khac mét hé théng DS/SS —QPSK c¢6 thé phat gip
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hai 1an s liéu so v6i hé thdng DS/SS —BPSK khi sir dung cting d6 rong bing tan
va co cung PG va SNR.

Uu diém cta hé thdng DS/SS —QPSK c¢6 dugc 1a nho tinh truc giao cla

cac song mang sin(2(fct + () va cos(2(fct + () & cac thanh phﬁn déng pha va
vudng goc. Nhuoe diém cla hé thdng DS/SS —QPSK 1la phitc tap hon hé thdng
DS/SS —BPSK. Ngoai ra néu cic séng mang st dung dé giai diéu ché & may thu
khong thuc sy tryc giao thi s€ xay ra xuyén am gitta hai nhanh va s€ gy thém sy
giam chit luong cta hé théng. DS/SS — QPSK duoc st dung trong hé thdng
thong tin di dong IS —95 CDMA va hé thng dinh vi toan cau (GPS).

2.3 —Hé thong nhay tan (FH/ss)

Dang hé thong trai pho thit hai la hé thng trai phd nhay tan FH/SS. Heé
thong nay cb nghia la chuyén déi séng mang & mot tip hop cac tan sb theo mau
duoc xac dinh bﬁng mot chudi ma PN. Chudi ma & diy chi cd tac dung xac dinh
méu nhay tan. Téc do nhay tan c6 thé nhanh hon hay cham hon tdc do s6 liéu.
Trong truong hop thir nhat goi 1a nhiy tan nhanh, trong truong hop hai goi Ia

nhay tan cham.
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Tan so 'y

Y F (- 147

JAF
f;+3df
Jo + 247
fo+ 4F
Y 7 .
Tﬁ
—- -i—
T T/T, =3 f=1
- —
$6 licu 0 | I | 1 0 | 0 !

Hinh 2.6. Bi€u dé rdn s6 cho mor hé théng FH diéu che FSK

Ta ky hi¢u Th cho thoi gian mdt doan nhay, va T la thoi gian cia mot bit
s6 lieu. Pieu ché FSK thuong duoc st dung cho cac hé théng nay. Do vigc thay
d6i tan s6 mang nén gidi diéu ché khong nhit thiét phai hop va vi thé giai dieu
ché khong nhat quan thudng duoc st dung. Cac hé thong duoc trinh bay véi gia
thiét giai diéu ché khong nhit quan.

2.3.1. Céc hé thong FH/SS nhanh
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& hé thong FH/SS nhanh c6 it nhat mét 1an nhay & mot bit s6 lidu, nghia 1a

T/Th >1. Trong khoang thdi gian Th gidy ctia mdi lan nhay tan, mot trong s6 J

tan s6 duoc phat.

a/ .
B3 tac chudi
P
B téng hop
AN as
b® [ o ¥y
5 didu ché . L s _ N
— =®—> Bo nhan tén | EFF bang rong
FSK
F=1 sty
b/
(trH1ap & ta chudi co
5 ap am AT, .
AP BPE bang rong B gidi diéu 50 hai =b(t)
EPF béng réng '® - béng o #e| ché FSK khong
oA nihdt quén
ALY T i
Ea téng hop
tAn a8
= [ jbit
™ Déng bd chudi 1 Ea tao chudi
B BN tai cha
Fluoi plaoe oisdy
thisi ky higu

Hinh 2.7. 50 d6 cho mot hé théng FH/SS. a/ may phir, b/ may thu

Khi dich chuyén theo phuong ngang ctia biéu do ta thﬁy ctr Th giay tan sd
phat lai thay déi. & hinh 2.7 téc d6 nhay tan bing 3 1an tdc do so lidu. Mic du tin
hiéu phat & mdi budc nhay la ham sin c6 tan s6 1a f0 + i(f, do d6 rong c6 han Th
gidy, phd ctia nné chiém khoang 2/Th Hz.

Khoang cach (f thuong dugc chon bﬁng 1/Th. Chon nhu vay vi cac tin
hiéu cos(2(f0t + (), cos[2((f0 + (D)t + (1]...., cos[2((f0 + J -D)(Dt + q,_,

truc giao ¢ khoéng

nhay, nghia la:

h‘@os[ZP (f, +iD) +q,|cos[2P (f, + kDf )i +q,Jdr =0, itk (2.15)

& cac hé thong khong nhat quan, viéc str dung cac ham tryc giao cho hiéu

qua tot hon (& y nghia xac sut 151 bit) 12 khong truc giao.
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Phuong trinh trén ding cho (f = m/Th véi m khac 0. PE dat duoc hieu qua

str dung phd tan ta cho m = 1.

a/ May phat

G may phat , tin hiéu FSK co $6 hai x(t) trude hét duoc tao ra tir luéng )
lieu. Trong khoang thoi gian mdi bit x(t) c6 mot trong hai tan s6 f va f + (f,
twong tmg véi cac bit s6 lidu 0 va 1.

Tin hiéu nay dugc tron voi tin hiéu y(t) tir bd t(;ng hop tan s6. Ct mdi Th
gidy, tan s6 cta y(t) lai thay doi theo cac gia tri clia J bit nhin duoc tir bd tao
chudi PN. Do c6 2j t6 hop j bit nén ta co thé co téi 2j tan s6 duoc tao ra bdi bd
tf;ng hop tan s4. BO tron tao ra tan sb cla t(;ng va hiéu, mot trong hai tan sd nay
duoc loc ra & bo loc bang thong BPF. Tin hiéu ra ctia bd tong hop tan s6 trong
doan nhay nhu sau:

y(t) = 2Acos[2((tg + il(D)t + (1] voi ITh<t<(+1)Th (2.16)
trong d6 il ( { 0, 2, ..., 2(2J —1)} 1la mot ) nguyén chin, fg 13 mot tan sb khong
d6i va (1 1a pha. Gia tri cta il duoc xac dinh béi j bit nhin duoc tir bd tao chudi
gia tap am. Gia thiét sring bo loc BPF ldy ra tan sb tong & dau ra bo tron. Khi
nay tin hiéu & dau ra bo loc BPF trong budc nhay 1:

s(t) = 2Acos[2((10 + il(f + bl())t + (1] voi ITh<t<(l+1)Th (2.17)
trong d6 bl ( {0, 1} la gia tri s6 lidu & ITh<t<(+1)Th va fO = f + fg. Ta thiy
ring tan s phat c6 thé 1a {f0, f0 + (£,..., f0 + J —1)(f}, trong d6 J = 2j + 1, &€ ¢6
tong tan s6 nhay 1a J. Pha (I c6 thé thay ddi tir budc nhiy nay sang budc nhay
kia. Ta c6 thé viét tin hiéu FH/SS nhu sau:

cos|2P (f, +i,Df +b,Df )r+q,|P , (1- iT,) (2.18)

Qo

SQ)=

t=-¥

trong d6 (T(t) la xung chit nhat.
B nhan tan v6i muyc dich trai rong thém bing tan cta FH/SS. Lic nay tin
hiéu FH/SS thanh:
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s'(t) = 2Acos[2(((f0 + il(f + bI(Ot + ((1] voi ITh<t<(+1)Th (2.19)

V6i mot bd nhan tan thita s (, khoang cach gitra hai tan sb 1an cén tr®
thanh ((f va cac tan s6 nhay 1a: {(f0, (f0 + (£,..., (0 + (J - 1)(f}.

b/ Pj rong bing tan

Tan s6 cta tin hieu FH/SS khong thay doi trong doan nhay. Trong toan bd
khoang thoi gian, tin hiéu phat nhay & tat ca J tan sd, vi viy nd chiém do rong
bing tan la:

B, » JDOf (Hz)
Do 1oi xr 1y duoc tinh:

PG = D rong bing tan tin hiéu / 2(D6 rong biang gdc ban tin)

= 2% = % (2.20)

Gia thiét phan cach tan s bang 1/Th. Néu ta st dung bd nhén tan c6 thira
s6 1a (, thi phd cta tin hieu FH/SS mé rong ( lan. Vi thé do rong bing tan tong
hop cua tin hiéu FH/SS 1a (J(f Hz va PG la:

bIDfT/2 = bJT/2T,

¢/ May thu

Tin hiéu thu trude hét duoc loc b?mg mot bo loc BPF ¢6 dd rong bang
bang d6 rong bing cla tin hidu FH/SS. Ching ta khoéng can khéi phuc song
mang Vi ta stt dung giai diu ché khong nhat quan. S& di ta khong dung giai diéu
ché nhit quan vi & toc do nhay tan nhanh may thu rat kho theo doi dugc pha cta
song mang khi pha nay thay ddi & moi doan nhay. Bo tao chudi PN tao ra mot

chudi PN dong bo véi chudi thu. & doan nhay 1 dau ra ctia bd tong hop tan sd la:

g(t) = cos[2((tg + i)t + (1] voi ITh<t<(1+1)Th (2.21)

B qua tap am, dau vao BPF Ia
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2(0s(0) = Acos[2P (£, + iDDt + o Jcos[2P (£, + iDf + bt + g (2.22)
voi ITh<t<(I+1)Th
Thanh ph?m tan s6 cao bi bd loc BPF bang hep loai bd va chi con thanh
phén tan sb thap. Ky higu O = fg + f. Vay dau vao b giai dicu ché FSK 1a:
w(t) = 0,5Acos2(ft + (I =), néu bl =0 (2.23)
w(t) = 0,5Acos2((f + (D't + A -(1), néu bl = 1 (2.24)

Diau nay chira hoic tan s6 f Hz hoic ' + (f Hz. Vi bl khéng déi trong thoi
gian ctia mot bit nén trong khoang thoi gian nay tin hiéu w(t) co tan sb khong
d6i. Nhu vy trong khoang thoi gian T gidy bo giai diéu ché FSK tach ra tan sb
nity va tao ra mic logic "0" va "1". Mot cach khac ta c6 thé tach ra tan sd chira
trong w(t) cho timg doan nhay dé nhan duoc T/Th cac gia tri cho timg budc
nhay. Tu gia tri T/Th, st dung nguyén tic da s6 d€ quyét dinh bit dit lidu 12 "0"
hay "1".

d/ FH/SS nhanh véi diéu ché FSK M trang thai (MFSK)
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Tdn sé F Y
F
2T, )
4
MIT, R
Y L
oThm Sau trai pho
T
L T,/T,=3  Ts=2T hay M=4
56 licu 0 001 11 1 01 1
M/T, i

Hinh 2.8. Bi€u d6 tdn 56 cho mor hé théng FH nhanh véi diéu che M-FSK, M=4

Dang tong quat ctia FSK co s6 hai 1a FSK M trang thai trong d6 M tan sb
duoc str dung dé biu thi log2M bit s6 lidu. V&i trai phd FH/SS, tan s6 phat nhay
trén mot luong 16n cac tan s6, ching han 2jM tan sd, trong do j 1a s6 bit dua tir
b6 tao day PN dén bo tong hop tan sd. C6 thé sir dung ciing dang may phat va
may thu nhu trén chi khac bo dicu ché va bo giai diéu ché. Bicu do tan s6 dugc
mb ta & hinh 2.8 véi gia thiét M = 4, nghia 12 & mdi thoi diém hai bit sd lieu
duoc xét voi gia thiét 1a 3 bude nhay & mdi ky hiéu (mot ky hiéu bang log2M bit
s litu). Ts = (log2M)T dé biéu dién thoi gian clia mdi ky hidu. Thang tan sb
duoc chia 1am 2j nhom 4 tan sd, j bit ciia chudi PN s& xac dinh s6 nhom dugce st
dung, 2 bit sd lidu x4c dinh tan sb nao trong 4 tan sd ctia nhém duoc st dung. Vi
thé hai bit luong sd lidu va j bit chudi PN s& xac dinh duoc chinh xac tan s6 nao

s& duoc phat trong mdi doan nhay. Do tan s6 duoc phat cir thay doi Th mot lan,
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nén dé duoc didu ché truc giao khoang cach tin sb tdi thiéu 1a 1/Th. Do rong

bing tan tong hop cho mot hé thdng nhur thé nay vao khoang 2jM/Th Hz.

e/ Téc dd dong ho cho cac hé thong FH/SS nhanh

Mot vu diém cta hé théng FH/SS so véi hé thong DS/SS 1a toe do dong
hd & bd tao chudi PN khong can cao nhu & DS/SS dé dat duoc cling do rong
bing tan.

O he théng DS/SS téc do dong hd & bd tao chudi PN bing téc do chip
1/Tc, va d6 rong 1a 2/Tc Hz. & he théng FH/SS nhanh ta can j bit méi tir bo tao
chudi PN cho mdi doan nhay. Vi thé bo tao chudi phai tao ra j bit trong Th gidy
nghia 12 tbc do dong ho 1a j/Th Hz. do rong bing dbi véi dicu ché truc giao 1a

2j+1(f = 2j+1/Th. Can bing do rong bing tan cho hai hé thong ta duoc:

2 _2™ T, 2/
. T, JIT,

ty s6 nay s rat 1on hon 1 déi véi gia tri j thuc . Do d6 toc dd dong ho & hé
thdng FH/SS nho hon nhiéu so véi hé thdng DS/SS.

2.3.2. H¢ thong FH/SS cham

Khi T/Th <1 ta duoc hé thong nhay tan chim. So dd may phat, may thu
twong tw nhu & hé théng FH/SS nhanh. Hinh 2.9 mo ta biéu do ctia mot hé thdng
FH/SS cham véi T/Th = 1/2 nghia 1a mot 1an nhay tan & hai bit, & mdi lan nhay
s liéu thay déi gifta "0" "1". Vi tan sd phat co thé thay doi T gidy mot lan nén
dé dieu ché truc giao khoang cach tan s6 phai 1a (f = m/T, trong d6 m nguyén
khac 0. Néum = 1, bd téng hop tan sd tao ra 2j tan sd, do rong bang tan 1a J(f =
JIT Hz, J = 2j+1. Do loi xt Iy 1a J/2. Khi st dung bd nhan tan ( & may phat, phan

cach tan sd & dau ra cudi clng trd thanh ((f va PG bing (J/2.
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Tén so i
Y Fo(T-1)AfF

JAF
£+ 347
Ja + 241
Jo+ 4
¥ Ja 1]
“—f:—."
T ST=2f=1
S .
56 liéu 0 | 1 [ 1 0 | 0 !

Hinh 2.9, Bi€u dé tdn s6 cho mot hé théng FH cham diéu cheé FSK co s6 ha

Tuong tu ta c6 hé thong FH/SS st dung diéu ché M-FSK. Hinh 2.10 biéu
thi khi M = 4, trong d6 Ts = Tlog2M. & so' do nay Th = 3T, nghia 12 mét lan
nhiy & ba ky hidu. Do phan cach tan s6 16n nhat ddi véi dieu ché truc giao 1a
1/Ts Hz, do rong bing tan cta hé thdng nay 1a 2jM/Ts Hz, j 1a s6 bit dieu khién
bd tf;ng hop tan so.
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Tan 56 F
Fy

2T )

-

MIT, 3

T Sau trai pho T,

—- = —
Ts
~l—-

T /T =3 Ts=2T hay M=4
86 ligu 000111101101 001010

R

MIT,

Hinh 2.10. Biéu d6 tan s6 cho mot hé théng FH cham v6i diéu che M-FSK, M=4

2.4 —Hé thong nhay théi gian (TH/SS)

Nhay thoi gian twong tw nhu diéu ché xung. Nghia 13, diy ma déng/md bod
phat, thoi gian dong/mé bo phat dugc chuyén doi thanh dang tin hiéu gia ngau
nhién theo ma va dat duoc 50% yéu td tac dong truyen dan trung binh. Sy khac
nhau nhd so véi hé théng FH/SS don gian 1a trong khi tan sb truyén dan bién doi
theo mbi thoi gian chip mé trong hé théng FH/SS thi sy nhay tan s6 chi xy ra
trong trang thai dich chuyén diy ma trong h¢ théng TH/SS. Hinh 2.11 Ia so' d6
khdi ctia hé thdng TH/SS. Ta thiy ring b diéu ché rat don gian va bat ky mot
dang song cho phép didu ché xung theo ma déu co thé dugc st dung ddi voi bo
diéu ché TH/SS.
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TH/SS c6 thé lam giam giao dién giita cac hé thong trong hé théng ghép
kénh theo thoi gian va vi muc dich nay ma su chinh xac thoi gian duge yéu cau
trong hé thong nham tdi thidu hoa do du giita cac may phat. Ma hoa nén duoc st
dung mét cach can than vi su tuong déng cac dic tinh néu st dung cung mdt
phuong phap nhu cac hé thdng thong tin ma hoa khac.

Do hé théng TH/SS cb thé bi anh hudng d& dang bdi giao thoa nén can sir
dung hé thdng t6 hop giita hé théng nay véi he thong FH/SS d€ loai trit giao thoa

Tao rni £ g | BY phitxuog —\_\ %
=e T | diguehE
&
Y

Thang tin dAu vao

Céng 1 |(M—— Taomi |—W Céngl

T*hl T*hi
) B

Thang tin dAu @
Quyét dinh —-

Hinh 2.11. Hé théng TH don gian

c6 kha niing gy nén suy giam 16n ddi véi tan sb don.
2.5 —So sanh céc hé thong SS

Mai loai he théng déu ¢b nhimg vu nhuoc diém. Viéc chon hé théng nao
phai dya trén cac tmg dung dic thi.. Ching ta s& so sanh cac hé thong DS, FH va
TH.

Cac hé théng DS/SS giam nhiéu giao thoa biang cach trai rong nd & mot
phd tan rong. Trong cac hé thong FH/SS & moi thdi diém cho trude, nhimg

ngudi st dung phat cac tan s6 khac nhau vi thé ¢6 thé tranh duoc nhidu giao
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thoa. Cac hé théng TH/SS tranh nhiéu giao thoa bang cach tranh khong dé nhiéu
hon mot ngudi st dung phat trong cting mot thoi diém.

Cb thé thiét ké cac he thong DS/SS véi giai diéu ché nhat quan va khong
nhét quan. Tuy nhién, do sy nhay chuyén tan sd phat nhanh rat kho duy tri dong
bo pha & cac hé théng FH/SS vi thé ching thuong doi hoi giai diéu ché khong
nhét quan. Trong thuc t& cac hé thong DS/SS cb chét luong t6t hon do st dung
giai diéu ché nhit quan nhung gia thanh ctia mach khoa pha song mang dit.

Véi ciing toe dd dong hod clia bd tao ma PN, FH/SS c6 thé nhay trén bing
tan rong hon nhiéu so véi bing tan cta tin hiéu DS/SS. Ngoai ra c6 thé tao ra tin
hi¢u TH/SS ¢6 d6 rong bang tan rong hon nhiéu do rong bang tan ctia DS/SS khi
bd tao chudi ctia hai hé théng nay cing tdc do dong ho. FH/SS ciing loai trir
duoc cac kénh tan s6 gy nhiéu giao thoa manh va thuong xuyén. DS/SS nhay
cAm nhét v6i van dé g?ln xa. Cac hé théng FH/SS dé bi thu trom hon so véi hé
théng DS/SS.

Thoi gian bit ma & cac hé théng FH/SS ngin nhit, tuy nhién may phat va
may thu & hé théng FH/SS dit do su phic tap ctia b tong hop tan sd.

Céc hé thong FH/SS chiu duoc phading nhiéu tia va cac nhiéu. Cac may
thu DS/SS doi hdi mach dic biét d€ lam viéc thod man trong méi trudng noi

trén.

2.6 —Hé thong lai (Hybrid)

Bén canh cac he thong da miéu ta & trén, diéu ché hybrid clia he thong DS
va FH duoc st dung d€ cung cip thém cac wu diém cho dic tinh tién loi ctia moi
hé thong. Thong thuong da sd cac truong hop st dung hé thong tdng hop bao
gém (1) FH/DS, (2) TH/FH, (3) TH/DS.

Céc hé thong tong hop clia hai hé thdng diéu ché trai phd sé cung cip cac
dac tinh ma mot hé théng khong thé c6 duge. Mot mach khong can phtc tap 13m

c6 thé bao gdom bdi bd tao diy ma va bd to hop tan sb cho trude.
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2.6.1. FH/DS

He théng FH/DS st dung tin hiéu diéu ché DS véi tan $6 trung tim duoc
chuyén nhay mét cach dinh ky. Phd tan sd cta bd diéu ché duoc minh hoa trén
hinh 2.12. M6t tin hiéu DS xuét hién mot cach tic thoi véi do rong bang 1a mot
phan trong do rong bing ctia rat nhidu cac tin hidu trai phd chong l4n va tin hidu
toan bd xuét hién nhu 1a su chuyén dong cua tin higu DS t6i d6 rong bang khac
nho cac mau tin hieu FH. Hé thdng tong hop FH/DS duoc st dung vi cac 1y do
sau day:

1. Dung luong trai phd.
2. Pa truy nhap va thiét 1ap dia chi phan tan.
3. Ghép kénh.

Heé thdng dicéu ché tong hop 6 ¥ nghia dic biét khi tdc d6 nhip ctia bd tao
ma DS dat t6i gia tri cuc dai va gia tri gidi han cta kénh FH. Vi du, trong truong
hop do rong bing RF yéu cau 1a 1 Ghz thi hé thong DS yéu cau mét bd tao ma
tite thoi ¢ toe do nhip 1a 1136 Mc/s va khi st dung hé théng FH thi yéu cau mot
b tron tan dé tao ra tan sd ¢ khoang cach 5 KHz. Tuy nhién, khi st dung hé
théng téng hop thi yéu cAu mot bd tao ma tirc thoi 114 Mc/s va mot bd tron tan

dé tao ra 20 tan so.

. B t
[sm XJ Tin higu chuyén dich
X

Kenh chuyén dich

Hinh 2.12. Phd tdn ciia hé théng t6ng hgp FH/DS
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B0 phat tong hop FH/DS nhu trén hinh 2.13 thuc hién chitc ning diéu ché

DS nho bién déi tan s6 séng mang (song mang FH 14 tin hidu DS duoc diéu ché)
khong giéng nhu bo diéu ché DS don gian. Nghia 13, ¢ mdt bo tao ma dé cung

cap cac ma voi bd tron tan duogc st dung dé cung cap cac dang nhay tan so va

tndy chE o
T4 hop o ed AL‘ bdng ——-

i By ra FH/DS
TMEPH

Ma DS + thong tin
Tyo —D@—
Thang tin déo vao

Hinh 2.13. Bo diéu ch€ t6ng hop FH/DS

mot bo diéu ché can bang de dieu ché DS.

Su dong bo thuc hién giita cac mau ma FH/DS biéu thi ring phan mau DS
da cho dugc xac dinh tai cung mdt vi tri tan sd ldc ndo cling duoc truyén qua
mot kénh tan s6 nhét dinh. Nhin chung thi tc d6 ma ctia DS phai nhanh hon toc
d6 nhay tan. Do sb luong cac kénh tan sé duoc sit dung nhd hon nhiéu so véi sb
luong cac chip ma nén tit ca cac kénh tan s6 nim trong tong chiéu dai ma s&
duoc st dung nhiéu 1an. Cac kénh duoc st dung & dang tin hidu gid ngiu nhién
nhu trong truong hop cac ma.

Bo tuong quan duoc st dung dé gidi dieu ché tin hiéu da duoc ma hoa
trude khi thue hién giai didu ché bang tan gdc tai dau thu; bo tuong quan FH ¢
mot bd trong quan DS va tin hi¢u dao dong ndi duge nhan voi tht ca cac tin hiéu
thu dwoc. Hinh 2.14 miéu t2 mot bd thu FH/DS dién hinh. B tao tin hiéu dao
dong nodi trong bd twong quan gidng nhu bo didu ché phat trir 2 diém sau:
1-Tan s trung tdm cua tin hiéu dao dong ndi dugc ¢d dinh bﬁng d6 léch tan sb
trung gian (IF).
2—Ma DS khong bi bién déi véi dau vao bing goc.

http://www.ebooks.vdcmedia.com



TRINH QUOC BAO 34

Gia tri do loi xtr 1y dB clia hé thong tong hop FH/DS c¢6 thé dugc tinh
bang tong ctia d6 loi xtt 1y clia hai loai dieu ché trai phd do.
GP(FH/DS) = GP(FH) + GP(DS) = 10log (sb luong cac kénh) + 10log
(BWDS/Rinfo)

Do d6, giéi han giao thoa trd nén 16n hon so véi hé théng FH hodc hé thong DS

Bédu @

—*@—" B4 loc IF - Gibﬁ;diéudche’ .
Bau vac EH/D ag gée

st I

Digu che cho
o
bdng Mi Ds
Tao mi
=4+ F T
Mi F
Tt hop o st |-

Hinh 2.14. Bo thu 16ng hgp FH/DS

don gian.

2.6.2. TH/FH

Heé théng diéu ché TH/FH duoc ap dung rong rai khi muén st dung nhiéu
thué bao c6 khoang cach va cong suit khac nhau tai cling mot thoi diém. Véi sb
luong viéc xac dinh dia chi la trung binh thi nén sit dung mot hé théng ma don
gian hon 13 mot hé thong trai phd dic biét. Khuynh huéng chung Ia tao ra mot hé
théng chuyén mach dién thoai vo tuyén 6 thé Chép nhan cac hoat dong co ban
cua hé théng nhu 13 sy truy nhap ngau nhién hoic su dinh vi cac dia chi phan
tan. D6 ciing 1a mot hé thdng co the giai quyét cac van dé lién quan dén khoang
cach. Nhu trén hinh 2.15 ta thdy hai dau phat va thu da duoc xac dinh va may
phét & duong théng khac hoat dong nhu 1a mot nguon giao thoa khi duong thong
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d6 duoc thiét 1ap. Hon nita, sy khac nhau vé khoang cach giita may phat
bén canh va may phat thuc hién thong tin co thé gay ra nhiéu van de.

Heé thong nay lam giam anh hudng giao thoa chip nhan duoc clia hé thong
thong tin trai phd xudng téi vai do.

Do 4nh hudng ctia khoang cach gy ra cho tin hiéu thu khong thé loai trir
duoc chi véi viee xtt 1y tin hiéu don gian ma mot khoang thdi gian truyén din

nhit dinh nén duoc xac dinh dé tranh hién tuong chéng l4n céc tin hiéu tai mot

S512=P1-F(d) 522=P2-F(d)
TZ

T
522=P1-F(D) Y
S11=P1-F(D) | 2

R FD)=F(d)

Hinh2.15. He thdng thong rin hai dudng voi cdc van dé khoang cédch

thoi diém.

2.6.3. TH/DS

Néu phuong phap ghép kénh theo ma khong dap tmg cac yéu cau giao
dién duong truyén khi st dung hé thong DS thi hé théng TH duoc st dung thay
thé d€ cung cap mot hé théng TDM cho kha ning diéu khién tin higu. Yéu cau
sw dong bd nhanh ddi véi su twong quan ma gitra cac dau cudi clia hé thdng DS,
hé thong TH duoc giai quyét cho truomg hop nay. Nghia 13, dau cudi thu ctia hé
thdng DS nén c6 mdt thoi gian chinh xac d€ kich hoat TDM, d& dong bd chinh
Xac ma tao ra tai chd trong thoi gian chip cia ma PN.

Hon nifa, thiét bi diéu khién déng/mé chuyén mach dugc yéu cau dé thém

TH-TDM vao hé théng DS. Trong truong hop nay thi két cudi dong/md chuyén
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mach ¢6 thé duoc trich ra mot cach dé dang tir b tao ma st dung dé tao ra
cic ma trai phd va hon nita thiét bi diéu khién déng/md duoc st dung dé tach
cac trang thai ghi dich cAu thanh bo tao ma va dua trén cac két qua, ) lugng n
cong dugce st dung dé kich hoat bd phat c6 thé duoc thiét 1ap mot cach don gian.
Hinh 2.16 minh hoa bd phat va by thu TH/DS. Bo thu rat giéng nhu bd phat
ngoai trlr phan phia trudc va mot ph?m clia bd tao tin hiéu diéu khién duoc st
dung d€ kich hoat trang thai dong/mé cta tin hiéu d€ nd truyén di. Diéu d6 nhan
duoc nho chon trang thai bd ghi dich sao cho bd ghi dich nay dugc tao mét cach
lap lai trong qua trinh chon ma ddi v6i diéu khién thoi gian. Trong bo tao ma dai
nhit bac n thi diéu kién th&t nhét ton tai va diéu nay duoc 1ap lai voi chu ky la m.
Khi chon bac (n+) va tach tit ci cac trang thai ctia nd thi bd tao ma co tao tin
hiéu gia ngau nhién phan bd dai gap hai 1an chu ky ma. Nhu & trén thi n biéu thi
d6 dai bo ghi dich va r nghia la bac ghi dich khong tach dugc

Ciing vay, viéc tao dau ra va chu ky tao trung binh c¢6 khoang cach gia
ngau nhién c6 thé dugc chon nho ma trong chu ky gia ngau nhién. Loai phan

chia thyc hién trong qué trinh chu ky gia ngiu nhién nay c6 thé c6 nhiéu nguoi

L

P Tin higu THDS
: 5 Erigu ch® cBo TL'EL]:LLELI S Fhod chuyen )
Izudm song bhog o EE -
mang
T Mz P 3
S .
—»| Bémobico Cde chng - FF
Thang tin d&u vao n-r line
a/ B phat cla TH/DS
. Kt”il'ég”féu b-{g} po| bélocIF | e
Tin hign THDS DU ra
thu ducie T T Céng théi gian
~ fc+IF
Drigu ch cAn
FF bing —
4
Mi FIT
[
Cdc cing E& mobic o
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st dung kénh dé c6 nhiéu truy nhap va c6 chicc ning tien bo hon so véi

giao dién ghép kénh theo ma don gian.

2.7 -Day PN

Diy nhi phan PN da duoc biét nhu 1a mot day ghi dich c6 phan hoi tuyén
tinh dai nhat hay mot day m co thé tao thanh bod ghi dich bac m, day m {mj}co
chu ky Ia 2m —1) vacod thé duoc tao ra bdi phuong trinh da thitc h(x)
h(x)=x"+h_x" +..+h x+ 1 (2.25)
hi ¢6 gia tri nhi phan 0 hogc 1 theo phuong trinh sau:

my =hm,, Ahgm A A b m, . Am (2.26)

Hinh 2.17 12 mét b tao diy m. Mdi chudi m tao ra bdi h(x) ¢6 (2m —1) con s6 1
va
(2m--) con s6 0 . Day m c¢6 mot ham tuong quan tuan hoan véi hai gia tri st

dung phuong trinh sau:

% _1q (2.27)

R, ()= 2" = 1-2wim, @m,,} = { B

-6
0=C

Hinh 2.17. Bo rao daym
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Trong phuong trinh trén thi ( biéu thi mach modul 2 (XOR) va w
{mi(mi+j}1a gia tri trong s6 cta diy {mi ( mi+j}(nghia 1a s6 luong con s6 1
trong {mi ( mi+j}). Thuc & thi day {mj} ¢ gia tri {0,1} thuong dugc phat di &

dang song hai cuc p(t) voi bién do +, —thu duoc nhd phuong trinh sau:

P = T @m, - Dalt— /Ty = Topgl— T

J=— J=—to

(2.28)

Trong phuong trinh trén thi g(t) la d6 rdng chip Tc va la mot xung chir
nhat c6 bién d6 don vi. Day {pj} 1a mot day gia tri {, 1} c6 sy tw dong twong

quan giéng nhu 1a day {mj}.

2 [.)_EM-IPP _ 2"
P JI= =l iy T -1 (229)
j=0

D je2™-1

Phuong trinh trén la thuc, vi cong mod 2 thém ( v6i {mj} trd thanh phép
nhan véi {pj}. Ham ty dong twong quan tidu chuin cla dang song hai cuc tudn

hoan p(t) biéu thi cho diy m s& thu duoc nhd st dung phuong trinh.

1 (™1
p(r) = — [ peypte +vyar

@ -7
1 2" = I
=t 9(0® 2§ i - )T ]

J=—2

e/, T,
=
7 { 0 e} T,

(2.30)
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Dang song p(t) trén hinh vé 2.18

Mat do phé cong suit cia dang séng p(t) day m la phép bién d6i Fourier

ctia p(t) va duoc tinh bang phuong trinh:

’

y& wr/2 % §” 2" ]

. .2

€si. ug e i
S(w) = ! Asm(\NTC/Z) q 2Pj (231)
(2"-1)

<]

Hinh 2.18. Ham tw dong twong quan tiéu chuin cta diy m

3
At

{1

Hinh 2.19. Mat d6 pho cong suat ctia day m

Trong hinh trén chiing ta c6 thé thiy ring khi chu ky ctia day m dai ra hon
thi cac duong phé trd nén gan nhau hon. Dic tinh cla diy m da biét. Day m ¢
thé tudn theo 2 chip m trong p(t) va cb thé duoc sao chép bdi bd nhiéu dung dé
tinh toan dudng két ndi phan hoi ctia bd ghi dich phan hoi tuyén tinh st dung
thuat toan Berlakame. D& ning cao kha ning chdng nhidu, cac dau ra tir bo ghi
dich phan hoi tuyén tinh khéng duoc st dung tic thoi. Thay vao d6, dau ra tir
nhiéu dau cudi c6 thé td hop lai thanh mach logic khong tuyén tinh nhim tao
duoc dau ra day PN. Chinh vi thuc té nay ma cac day PN thuc hién su tinh toan

bo tao day nho viéc xem xét mot ) day. Cac chudi diy PN 1a bi mat va vi vay
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ma n6 duoc bién d6i mot cach lién tuc. Trong mot tmg dung nhu da truy
nhép theo ma DS thi cac dic tinh dong tuong quan clia day PN Ia quan trong nhu
cac dic tinh ty dong twong quan. Trong truong hop day m thi ty s6 kich ¢ toi da
Ruv.max cta ham dong tuong quan giita 2 day m {uj} va {vj} ddi véi kich c&
t6i da R(0) = 2m —1 cda ham tu dong twong quan la nhu sau: voi m = 11, n6 1a
0,14 va véi m = 3 nd 12 0,71. C6 thé chon mot bd day m nho ma day nay co gia
tri dong tuong quan 16n nhat tham chi con nhd hon, khi d6 gia tri cta diy m
trong subset 1a dd nhd va vi thé khong thé st dung trong CDMA. Day Gold,
Kasami va Bent véi chu ky 2m —1 ¢6 gia tri dong tuong quan dinh sao cho da
nho va thich hgp véi da truy nhap theo ma DS.

Trong bang 2.1 1a cac gia tri dinh ctia dong twong quan tdi da d6i véi cac
chudi da dugc cho trude trong hinh 2.20(a) va (b), ciu tric bd ghi dich st dung
d€ tao day Gold c6 chu ky 511 chip va 1023 chip duoc dua ra.

Ho m Kich co Ruv.max

Gold L& 2"1 142"

Gold 2(mod 4) 2"1 142"
Kasami (small set) Chin o 142"

Kasame (large set) Chin 2"(2"+1) 142"
Bent 0(mod 4) PAS 1+2™

Bang 2.1. Cac dic tinh cua cac day c¢6 chu ky 2m —1

Day Gold c6 thé duoc tao ra tir 2 day m nho st dung bd cong mod-2 de
thém vao mobi mot chip clia diy m 1 thanh diy m 2. Sau d6 mdi mot chip dugc
dich chuyén theo day m 1 d€ c6 dugc goc pha mdi va tao ra day Gold thit hai,
sau d6 phép cong d6 lai dugc lap lai. Qua trinh cong mdi pha clia diy m 1 thanh
day m 2 nay khong chuyén dich tao ra diy gold khac ¢ chu ky ( 2m-—1).

Véi truomg hop 2 chu ky gdc ctia diy m thi qué trinh nay tao ra day gold
(2"+1).
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Ty
L b |
5

1 2 2 4 G T 2 a

Bix)=x"+x"+1 ¥

PGP &

1 2 3 4 5 G 7 =] g

Bxl=x +x +x +x " +x7 +x+1

af 211 chip
e
L L |
A
1 2 3 ) ] G K g a 10
Bx)=x"+x"+1 ¥
e e T Ty
A A Y x
1 2 k] <4 bt a] T = a 10

Bx)=x"+x +x°+ 27 + 2 +1
b 1023 chip
Hinh 2.20. B¢ rao diy Gold

2.8 -Pong bo ma trong cac h¢ thong thong tin trai phd

Thanh cong ctia mot hé thdng trai phd phu thude vao may thu tao ra mot
chudi tin hiéu PN 1a ban sao clia chudi PN & may phat va dong bo véi tin hiéu
PN thu dugc. May thu chi biét dang tin hieu PN nhung khong biét pha ctia tin
hiéu PN thu dugc do d6 may thu phai thuc hién déng bd. Noi chung déng bd
duoc thuc hién theo hai budc: bude dau tién duoc goi la bit ma thuc hién déng
b6 cua tin hiéu thu va tin hiéu PN noi trong mot dai nao d6 (khoang mét chip
hay nho hon). Budc hai duoc goi 1a bam ma thuc hién hiéu chinh hiéu s6 cla hai
pha dén 0.
Tin hiéu thu la:

r(t) = s(t) + n(t)
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trong do6 n(t) 1a tap 4m Gauso tring cong c6 mat do phd cong suit hai bien la
NO/2 W/Hz va s(t) 1a tin hiéu DS/SS duogc xac dinh:

s(t) = 21/2Pc(t + t1)b(t + t1)cos(2P fct + Q) (2.32)
trong do P 1a cong suit trung binh cla s(t) & dau vao may thu, c(t) 1a tin hiu PN,

b = (1 1a 86 lidy, fc 1a tan sd séng mang va ( 1a pha séng mang.

t(t) = s(iHnli bt
© (O+alD .| Gidi trai phé/ (_h)
Giai didu ché
cos{2af.t+8) & '
Khai phuc
He=  adng mang/f
M.‘III. -l
efr+t,) ) ¥ cos(lnft+ &)
Bam tin higu
=
PH
4 cft+1 ), |t—1, |« 4T¢
Ll Bt tin hieu PI
e}

Hinh 2.21. S0 d6 khdéi chifc ning ciia may thu hé théng DS/55

Thong thuong bd loc BPF ¢ bing thong rong bao trim bing tan cia tin
hiéu DS/SS véi tan sb trung tim [a fc d€ loai bd tap 4m clng nhidu ngoai bing.
D6i véi tin hieu DS/SS d6 rong bing tan ctia bd loc BPF vao khoang 2/Tc.

May thu thuc hién mot s6 chic nang: bit PN, bam PN, khoi phuc, bam
song mang va giai diéu ché. Sau khi hé thng con bit ma PN da thyc hién chic
niang cta minh no tao ra mot tin hiéu c(t + (), trong d6 I( —(11<(T¢, voi ( la mot
hing s6 nhd. D& pha ( nim trong dai (1 —(Tc, (1 + (Tc) hé thdng con bit ma
phéi tim kiém & mét tip pha va chon dugc pha tuong quan véi tin hiéu thu PN
cao nhat. Khi pha clia tin hiéu PN nam trong déi (Tc cta tin hiéu PN thu mach
bam s€ lam tiép nhiém vu va b:Emg cach st dung mot mach hoi tiép s€ dua hiéu

pha vé 0. Mach khéi phuc song mang lay ra song mang tir tin hiéu thu. Séng
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mang v tin hiéu PN duoc s dung trong qua trinh giai trai phd va giai diéu ché
dé nhan duoc b(t).

Trong phan 16n cac trudng hop, bat ma PN duoc thyc hién trudc hay la
cung qué trinh khoi phuc song mang va bam. Vi thé trong khi bam tin s6 song
mang va pha chua co, nghia Ia phai giai diéu ché khong nhit quan cho mach bit.
Khi da bit duoc pha cua ma PN, mach bam bat dau hoat dong. Mach bam ma
PN va bam song mang hoat dong lién tuc trong khi mach bit dimg sau khi bit
duoc ma PN.

Néu c6 hiéu tmg Dopler 1am dich tan s6 song mang thi may thu c6 thé
thay d6i cho phi hop.

So d6 khdi ctia may thu hé thdng FH/SS tuong tu, chi khac mach khoi

phuc séng mang khong can thiét khi st dung gii diéu ché khong nhat quan.
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PHAN II: UNG DUNG CONG NGHE CDMA TRONG THONG TIN DI
PONG

CHUONG 111
Téng quan vé Cong nghé CDMA

3.1 -Téng quan

Ly thuyét vé CDMA da duoc xay dung tir nhimg nim 1950 va duoc ap
dung trong thong tin quan su tir nhing nim 1960. Cung véi sy phat trién cia
cong nghé ban dan va ly thuyét thong tin trong nhimg nim 1980, CDMA da
dugc thuong mai hoa tir phwong phap thu GPS va Ommi-TRACS, phuong phap
nay cling da dugc dé xuat trong hé thong t6 ong ctia Qualcomm —M§ vao nim
1990.

CDMA st dung k¥ thuét trai phd nén nhiéu nguodi st dung c6 thé chiém
cting kénh vo tuyén dong thoi tién hanh cac cude goi. Nhitng ngudi st dung ndi
trén dugc phan biét 1dn nhau nhd ding mot ma dic trung khong tring véi bat ki
ai. Kénh vo tuyén dugc dung lai & mdi cell trong toan mang, va nhig kénh nay
ciing duoc phan biét nhau nho ma trai phd gia ngau nhién. Mot kénh CDMA
rong 1,23 MHz véi hai dai bién phong vé 0,27 MHz, tong cong 1,77 MHz.
CDMA dung ma trai phé cd tde do cit (chip rate) 1,2288 MHz. Dong dit lidu
géc duoc ma hoa va diéu ché & téc do cit. Tde do nay chinh la téc do ma dau ra
(m trai pho gia ngiu nhién, PN Pseudonoise: gia tap Am) cia may phat PN. Mot
cit 1a phan dit liéu ma hoa qua céng XOR.

D& nén pho trd lai dit lidu gde thi may thu phai dung ma trai phd PN chinh

xac nhu khi tin hiéu dugc xtt 1y & may phat. Néu ma PN & may thu khac hoic
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khong dong bo véi ma PN tuong Gmg & may phat thi tin tic khong thé thu
nhan duoc.

Trong CDMA s trai phd tin hiéu da phan bd ning lugng tin hiéu vao mot
dai tan rit rong hon phd cta tin hidu gdc. & phia thu, phd cta tin hiéu lai dugc

nén trd lai vé pho cuia tin hi¢u goc.

3.2 ~Thu tuc phat/thu tin hiéu

1/ Tin hiéu s liéu thoai (9,6 Kb/s) phia phat dugc ma hoa, lip, chen va
dugc nhan voi song mang f o va ma PN & toc do 1,2288 Mb/s (9,6 Kb/s x 128).

2/ Tin hiéu da duoc didu ché di qua mot bd loc bang thong co6 dd rong
bang 1,25 MHZ sau d6 phat qua anten.

3/ & dau thu, song mang va ma PN clia tin hidu thu duoc tir anten duoc
dua dén bo twong quan qua b loc bing théng do rong bang 1,25 MHz va sb liéu
thoai mong muén duoc tach ra d€ tai tao lai s6 lieu thoai nho st dung bo tach

chen va giai ma.

Hinh 3.1. So do phat/thu CDMA
10 KHz 1,25 MHz 1,25 MHz 10 KHz
RN ?ﬁ
o fo fa . o
/56 ligu Fhe bang / ;

i Bo rog ’ E& !

j\ i wdog quan f
B ~@~ “ rH
56 Bh 1,25 MHz 125 MHz :

ND;,JW 1,2288 Mbps @ | 1 1,288 Mbs| Ngusa

\ FN
qu' I| III .
! Y ™ )
Zdng mang '_/{ i h \'\\ Song mang
r £ l"t ’
o S 125 MHz 1,25 MHz

Tap Am n.gutu diing
Tap bm ofn Gizo thos ogoai TE_IQBJ:I:L& khec khee
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3.3 —Cac dac tinh cua CDMA

2

3.3.1. Tinh da dang cua phan tap

B3

Trong hé théng diéu ché bang hep nhu diéu ché FM analog stt dung trong
hé théng dién thoai t& ong thé hé dau tién thi tinh da duong tao nén nhiéu fading
nghiém trong. Tinh nghiém trong clia van dé fading da duong duoc giam di
trong diéu ché CDMA bing rong vi cac tin hiéu qua cac duong khac nhau duoc
thu nhan mot cach doc 1ap. Fading da duong khong thé loai trir hoan toan duoc
vi véi cac hién tuong fading da dudong xay ra lién tuc do do bo giai diéu ché
khong thé xir 1y tin hiéu thu mot cach doc 1ap duoc.

Phan tap 1a mot hinh thic tot d€ 1am giam fading, c6 3 loai phan tip la
theo thoi gian, theo tan sd va theo khoang cach.

* Phan tap theo thoi gian dat duge nhd st dung viéc chen va ma stra sai.

* Heé thong CDMA bing rong tmg dung phan tap theo tan sd nhd viec mé
rong kha ning bao hiéu trong mot bing tan rong va fading lién hop véi tan sb
thuong c6 anh hudng dén bing tan bao hiéu (200 —300) KHz.

* Phan tap theo khoAng cach hay theo dudng truyén cd thé dat duoc theo 3
phuong phap sau:

+ Thiét lap nhiéu dudng bao hiéu (chuyén ving mém) dé két ndi may di
dong dong thoi véi 2 hoic nhidu BS.

+ Stt dung méi truong da dudng qua chirc ning trai phd giéng nhu bd thu

quét thu nhan va 6 hop cac tin hidu phat véi cac tin hiu phat khac tré thoi gian.
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+ Dit nhiéu anten tai BS. Hai cép anten thu cua BS, bo thu da duong va
két n6i véi nhieu BS (chuyén viing mém).
Céc loai phan tip d€ ning cao hoat dong ctia hé théng CDMA duoc chi ra trén

hinh 3.2 va duoc tém tit nhu sau:
Hinh 3.2. Cac qua trinh phan tap trong CDMA

Phan tip anten c6 thé dé dang ap dung ddi véi hé théng FDMA va
TDMA. Phan tip theo thoi gian c6 thé duoc ap dung cho tit ca cac hé thong s6
c6 toc d6 ma truyen din cao véi thi tuc st sai yéu cau.

Dai rong ctia phan tip theo dudng truyen cb thé duoc cung cip nhd dic
tinh duy nhit cta hé thong CDMA day truc tiép va mic do phén tip cao tao nén
nhung hoat dong t6t hon trong méi truong EMI 16m.

Bo diéu khién da duong tach dang séng PN nho sir dung bo tuong quan
song song. May di dong st dung 3 bd twong quan, BS st dung 4 bd tuong quan.
May thu c6 bo twong quan song song goi la may thu quét, n6 xac dinh tin hiéu
thu theo mdi dudng va td hop, giai diéu ché tit ca cac tin hidu thu dugc. Fading
c6 thé xuét hién trong mdi tin hiéu thu nhung khong c6 sy tuong quan gitta cac
duong thu. Vi vy tong cac tin hidu thu duoc c6 do tin ciy cao vi kha ning cb
fading dong thoi trong tit ca cac tin hidu thu duoc Ia rat thap.

Nhiéu bd tach twong quan c6 thé 4p dung mot cach dong thoi cho hé
thdng théng tin c6 2 BS sao c6 thé thyc hién duoc chuyén ving mém cho may di

dong.

3.3.2. Piéu khién cong suat CDMA

O cac he thdng thong tin di dong t6 ong CDMA, cac may di dong déu
phat chung & mdt tan s & cing mot thoi gian nén ching gay nhidu dong kénh
d6i v6i nhau. Chét luong truyen dan cla dudng truyén vo tuyén ddi voi timg
nguoi st dung trong mdi truong da ngudi st dung phu thude vao ty s Eb/No,

trong d6 Eb 12 ning luong bit con No la mat do tap am tring GAUSO cong bao
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gom ty tap Am va tap am quy doi tir may phat clia ngudi sir dung khac. DE
dam bao ty s6 Eb/No khong doi va 16n hon ngudng yéu cau can diéu khién cong
sudt clia cac may phat ctia ngudi st dung theo khoang cach ctia nd véi tram gdc.
Néu & cac hé théng FDMA va TDMA viéc diéu khién cong suit khong anh
hudng dén dung luong thi & he thong CDMA viéc diéu khién cong suat 1a bat
budc va didu khién cong suat phai nhanh néu khong dung lugng hé théng s
giam.

Dung luong ctia mét hé théng CDMA dat gia tri cuc dai néu cong sudt
phat ctia cac may di dong duoc diéu khién sao cho & tram gbc cong suét thu
duoc 1a nhu nhau dbi véi tat ci cac ngudi st dung. Diéu khién cong suat duoc sir
dung cho duong lén d€ tranh hién twong gan xa va giam thiéu anh hudng cla
nhidu 1én dung luong hé théng.

Dé6i véi cong suat duong xudng khong can diéu khién cong suat & he
théng don 6, vi nhiéu giy ra bdi ngudi st dung khac ludn & mic khong doi dbi
v&i tin hiéu hitu ich. Tat ¢ cac tin hiéu déu duoc phat chung vi thé khong x3y ra
su khac biét ton hao truyén séng nhu & dudng 1én. Ngoai viéc giam hién tuong
gan xa, diéu khién cong suit con duoc st dung dé lam giam hién tuong che tdi
va duy tri cong suét phat trén mot nguoi st dung, can thiét d€ dam bao ty sb 16i
bit & mic cho trudc & mic tdi thifu. Nhw vay diéu khién cong sudt con gitp

phan 1am ting tudi tho pin ca may cam tay.

3.3.3. Dung lugng

Viéc phén tich dung luong cta cac hé thong thong tin di dong phai dua
trén rat nhiéu cac thong sd khac nhau. Thong sd c¢6 gia tri nhat 13 hidu suit st
dung tan s6 va tdc do bit chuan hoa cuc dai.

Cac hé théng CDMA thuong duoc coi 1a c6 dung luong cao hon so véi
cac hé théng FDMA va TDMA vi & hé thong nay hé sb tai st dung tan s6 bang
1, nghia 1a cac tram goc canh nhau c6 thé st dung cling mot bing tan. Tuy
nhién, nhiu giao thoa déng kénh 132 mot tré ngai & cac mang CDMA, nhiéu nay

thuong duoc goi 1a nhidu giao thoa da thAm nhap (MAI —Multiple Access
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Interference) hay nhiéu giao thoa da ngudi st dung (MUI — Multiple User

Interference).

3.3.4. B6 ma —giai ma thoai va toc do so liéu bién doi

B0 ma —giai ma thoai cia hé thdng CDMA duoc thiét ké véi cac téc do
bién d6i 8 Kb/s. Dich vu thoai 2 chidu cla tde do sb lidu bién doi cung cﬁp thong
tin thoai ¢ st dung thudt toAn ma —giai ma thoai toc do sb lieu bién ddi dong
giita BS va may di dong. B6 ma —giai ma thoai phia phat 1ay miu tin hiéu thoai
dé tao ra cac g0i tin hi¢u thoai dugc ma hoa dung dé truyén toi bd ma —giai ma
thoai phia thu. BO ma —giai ma thoai phia thu s€ giai ma cac goi tin hi¢u thoai
thu dugc thanh cac mau tin hidu thoai.

Hai b ma —giai ma thoai thong tin véi nhau & 4 nic tde do truyén dan la
9600 b/s, 4800 b/s, 2400 b/s, 1200 b/s, cac tdc d6 nay duogc chon theo didu kién
hoat dong va theo ban tin hoic s6 liéu. Thuit toan ma —giai ma thoai chip nhan
CELP (ma du doan tuyén tinh thuc &), thudt toan dung cho hé théng CDMA la
QCELP.

B6 mé —giai ma thoai bién d6i st dung ngudng tuong thinh dé chon tdc
do sb licu. Ngudng dugc diéu khién theo cuong do cua tap am nen va toc do sd
liéu sé chi chuyén d6i thanh téc do cao khi ¢ tin hidu thoai vao. Do do, tap am
nén bj triét di dé tao ra su truyén dan thoai chat lugng cao trong mdi truong tap

A

am.

3.3.5. Bao mat cudc goi

Hé théng CDMA cung cip chitc ning bio mat cudc goi mirc do cao va vé
co ban 1a khong tao ra xuyén am, viéc st dung may thu tim kiém va st dung bat
hop phap kénh RF 1a kho khin dbi voi hé thdng t6 ong sd CDMA béi vi tin hiéu
CDMA da duoc scrambling (tron). Vé co ban thi cong nghé CDMA cung cap
kha ning bao mét cudc goi va cac kha ning bao vé khac, tidu chuin dé xuit gdom

kha ndng xac nhan va bao mat cudc goi duoc dinh 1o trong EIA/TIA/IS-54-B.
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C6 thé ma ho kénh thoai sé mot cach dé dang nho st dung DES hoic cac

cong ngh¢ ma tiéu chuan khac.

3.3.6. Chuyén giao (handoff) o CDMA

& cac hé thong thong tin di dong t6 ong, chuyén giao xay ra khi tram di
dong dang lam cac thu tuc thAm nhap mang hodc dang c¢6 cudc goi. Muc dich
clia chuyén giao 1a d€ dam bao chét lugng dudng truyen khi mot tram di dong
rof xa tram gdc dang phuc vu nd. Khi d6, nd phai chuyén luu luong sang mot
tram gbc m&i hay mot kénh méi. & CDMA ton tai hai dang chuyén giao la
chuyén giao mém (Soft Handoff) va hai dang chuyén giao cimg (Hard Handoff).

+ Chuyén giao giita cac 6 hay chuyén giao mém (Soft Handoff).

+ Chuyén giao giita cac doan 6 (Intersector) hay chuyén giao mém hon
(Softer Handoff).

+ Chuyén giao cimg giita hé théng CDMA nay véi hé thong CDMA khac.

+ Chuyén giao cimg giita hé théng CDMA dén hé thong tuong tu.

3.3.7. Tach tin hiéu thoai

Trong thong tin 2 chiéu song cong tong quat thi ty so chiém dung tai cta
tin hiéu thoai khong 16n hon khoang 35%. Trong truong hop khong ¢ tin hiéu
thoai trong hé thng TDMA va FDMA thi kho ap dung yéu t6 tich cuc thoai vi
tré thoi gian dinh vi lai kénh tiép theo 1a qua dai. Nhung do tdc do truyén dan sb
liu giam néu khéng co tin hiéu thoai trong hé thong CDMA nén giao thoa &
ngudi st dung khac giam mot cach dang ké. Dung luong hé théng CDMA ting
khoang 2 1an va suy giam truyén dan trung binh ctia may di dong giam khoang
1/2 vi dung lugng dugc xac dinh theo mic giao thoa & nhitng nguoi st dung
khac.
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3.3.8. Tai sw dung tan s6 va ving phu séng

Tat ca cac BS déu tai st dung kénh bing rong trong hé théng CDMA.
Giao thoa tong & tin hiéu may di dong thu duoc tir BS va giao thoa tao ra trong
cac may di dong cua cuing mét BS va giao thoa tao ra trong cac may di dong cta
BS bén canh. Noi cach khac, tin hidu ctia m6i mot may di dong giao thoa véi tin
hiéu clia tit ca cac may di dong khac. Giao thoa tong tir tat ci cic may di dong
bén canh biang mot nira clia giao thoa tong tir cac may di dong khac trong cling
mot BS. Hiéu qua tai st dung tan sb cta cac BS khong dinh hudéng 1a khoang
65%, d6 1a giao thoa tong tir cac may di dong khéc trong cling mdt BS véi giao
thoa tir tat ci cac BS.

Hinh 3.3 trinh bay giao thoa tlr cac BS bén canh theo %. Giao thoa tir moi

BS trong vong bién thir nhat tuong tmg véi 6% ca giao thoa tong.

Do d6, giao thoa tir vong bién thir nhit 1 gap 6 1an 6%, tic 1a 36%, va
giao thoa tong do vong thir 2 va vong ngoai 1a nhd hon 4%. Trong trudong hop
anten cta BS la dinh hudng (tic 1a bap song anten 120 o) thi giao thoa trung
binh giam xubng 1/3 vi mdi anten kiém soat nhd hon 1/3 sb luong may di dong
trong BS. Do d6, dung luong cung cip bdi toan bo hé thdng ting 1én xap xi 3
lan.

Hinh 3.3. Giao thoa tir BS bén canh
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3.3.9. Gia tri Eb/No théap (hay C/I) va chong 16

Eb/No 1a ty sd ctia ning luong trén mdi bit ddi véi mét do phd cong suit
tap am, d6 12 gia tri tiéu chudn dé so sanh hidu suit ctia phuong phap diéu ché va
ma hod sb.

Khai niém Eb/No tuong ty nhu ty 5O song mang tap am cua phuong phap
FM analog. Do d0 rong kéng bang tan rong duoc st dung ma hé théng CDMA
cung cip mot hiéu sudt va do du ma stra sai cao. No6i cach khac thi do rong kénh
bi gidi han trong hé thdng diéu ché sb bing tan hep, chi cic ma sta sai c6 hiéu
suat va do du thip la dugc phép st dung sao cho gia tri Eb/No cao hon gia tri ma
CDMA yéu cau. Ma stra sai trudce duoc st dung trong hé théng CDMA cuing véi
giai diéu ché s6 hiéu suat cao. Co thé ting dung luong va giam cong suit yéu

cau v6i may phat nho giam Eb/No.

3.3.10. Dung luong mém

Hién tai FCC (U ban thong tin lién bang cia My) an dinh phé tan 25
MHz cho hé thdng t6 ong, hé thdng nay duoc phan bo dong déu cho 2 cong ty
vien théng theo cac ving. Dai phd nay duoc phan phdi lai gifta cac 6 d€ cho
phép st dung 16n nhét la 57 kénh FM analog cho mdt BS 3 —bip song. Do do,
thué bao thr 58 s€ khong dugc phép cod cudc goi khi Ivu Iwgng bi nghén. Khi do
tham chi mét kénh ciing khong duoc phép thém vao hé thong nay va dung luong
s& giam khoang 35% do trang thai tic cudc goi. Noi cach khac thi he théng
CDMA c¢6 mdi lién quan linh hoat gitra ) luong nguoi st dung va loai dich vu.
Vi dy, nguoi st dung hé thdng ¢ thé 1am ting tong s kénh trong da s thoi
gian lién tuc dua dén viéc ting 13i bit. Chiic ning d6 c6 thé 1am tranh duoc viéc
tic cudc goi do tic nghén kénh trong trang thai chuyén ving.

Trong hé théng analog va hé théng TDMA s thi cude goi duoc an dinh
d6i v6i duong truyen luan phién hoic su tic cude goi xay ra trong truong hop tic

nghén kénh trong trang thai chuyén ving. Nhung trong hé thng CDMA thi c6
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thé thoa mén cudc goi thém vao nho viée ting ty 18 16i bit cho t6i khi cude
g0oi khac hoan thanh.

Ciing vy, hé thong CDMA st dung 16p dich vu d€ cung cap dich vu chét
lugng cao phu thudc vao gia thanh dich vy va 4n dinh cong sudt (dung luong)
nhiéu cho cic ngudi st dung dich vu 16p cao. C thé cung cip thir tw vu tién cao
hon ddi véi dich vu chuyén ving cta ngudi st dung 16p dich vu cao so véi

nguoi st dung thong thuong.

3.4 — Budc tién cong nghé CDMA vé bing rong

Téc do bit
i
2 Mb/s
IMT-2000
384 Kb/g
G
144 Kb/s
2G (GSM HSCSD va GPRS, IS-95B)
10 Kb
S Co s 2G (GSM, 15-95, 18136, PDC) R
C6 dinh/Téc d6 di dong Viog rong/Toc do di

thap dong cao
Hinh 3.4. IMT-2000

Hién nay dang md rong nghién ciu tmg dung hé thong CDMA trong vai
trd so do da truy cip & giao dién vo tuyén ctia IMT —2000 / UMTS.

CDMA chimg t0 12 tmg ci vién trién vong nhét cho hé théng thong tin ca
nhéan (PCS), khong day thé hé thit 3 (3G)

bong Iyc huong t6i 3G 1a nhu cau bic xdc vé cac dich vu dit lidu toc do
cao va can st dung phé hiéu qua hon. Tir 1985 ITU da phat trién IMT —2000. Tir
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1990, ETSI di bét dau tiéu chuidn hoa UMTS. Muc tiéu chi yéu ctia giao dién vo
tuyén IMT —2000 1a:

+ Pht séng va di dong hoan hao trong thong tin 144 Kbit/s, mong mudn
dat 384 Kbit/s.

+ Pht séng va di dong han ché di voi thong tin 2 Mbit/s.

+ Néng cao duoc hiéu suit st dung phé so véi hé thdng da co.

+ C6 d0 linh hoat cao dé cung cﬁp cac dich vu moi.
(Lwu y: cac tdc do trén 12 chudn toc do clia ISDN: 144 Kbit/s = 2B + D; 384
Kbit/s = HO; 1920 Kbit/s = H12)

3.5 —Cac cong nghé giao dién vo tuyén cho 3G

WCDMA
3G chuan hoa bing thong 5 MHz. C6 3 1§ do cho sy lua chon nay:

—Cac tdc do muc tidu 144 va 384 Kbit/s dat duoc voi bang thong nay va
dung lugng kha quan. Tdc d6 dinh 2 Mbit/s ¢6 thé dat duoc trong diéu kién han
ché.

—Han ché vé tai nguyén tham so.

—5 MHz la d0 d€ ting phén tap trong méi trudong truyen song nhiéu tia.

CDMA bang rong bao dam:

—Cac dich vu nhiéu tde do.

~Dit licu gbi.

—Trai phd phic hop.

—Giai diéu ché tuong can & hudng 1én. Danh mét pilot riéng cho nguoi
dung.

—Kénh pilot thém vao & hudng xudng dé tao chum.

—Chuyén giao sang tham sd khac mét cach hoan hio.

—Piéu khién cong sudt nhanh & hudng xudng.

—Do tim nhiéu nguoi dung nhu mét dich vu tuy chon.
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Hai loai WCDMA cht yéu Iam co sé tiéu chuén hoa giao dién vo tuyén
3G: di bd va dong bo.
So do di bd: Cac tram géc khong déng bo.

So d6 dong bd: Cac BS dong bo 1an nhau trong vai (s

3.6 —CAu triic WCDMA

Hinh 3.5 gidi thidu quan hé giita cac so d0 WCDMA va céac tiéu chuén

hoa khac.

IM-2000 proposals

WedmaO |1

Hinh 3.5 . Méi quan hé giita WCDMA va cdc tiéu chudn khic

Du 4an CDMA di bo: WCDMA ciia ETSI ARIB, TTA II ctia Han Qudc...
Du an CDMA dé)ng bo: TR 45.5 (cdma 2000); TTA 1...

3.6.1. Cac giai phap ky thuat

WCDMA khac véi ¢cdma2000 vé: téc do chip, céu tric kénh hudng
xudng, dong bo mang.

cdma 2000 c6 tdc do 3,6864 Mchip/s cho bé rong bing tan 5 MHz véi
huéng xudng trai phé truc tiép. Te do 1,2288 Mchip/s cho da song mang hudng
xuéng.

WCDMA trai phd truc tiép véi toc do 4,096 Mchip/s.
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cdma 2000 phat cac ma trai pho khac nhau bdi offset ctia cing ma PN.

(cdma 2000 véan hanh dong bo).

WCDMA ding cac ma PN khac nhau d€ phan biét cell, phan biét ngudi

dung (WCDMA van hanh di bo).

Bing tan kénh

1,25;5; 10; 20 MHz

Céu tric kénh RF hudng xudng

Trai phé truc tiép

Téc d6 chip

(1,024)74,096/8,192/16,384 Mc/s

Lip

0,22

Do dai khung

10 ms/20 ms

bieu ché trai pho

QPSK can bang (huéng xudng)
Kénh QPSK kép (hudng 1€n)
Mach truyén phtc hop

Diéu ché dit liéu

QPSK (huéng xudng)
BPSK (huéng 1én)

Phat hién két ndi

Kénh pilot ghép thoi gian (hudng 1én va hudng

xudng); khong cé kénh pilot chung hudng xudng

Ghép kénh hudng 1én

Kénh dieu khién va pilot ghép thoi gian
Ghép kénh 1&Q cho kénh dit liéu va kénh dieu
khién

Pa tdc do

Trai pho bién doi va da ma

He s6 trai pho

4-256

biéu khién cong suat

Trai phé (hudng xudng)

Vong hé va vong khép kin (1.6 kHz)
Ma tryc giao dai de phan bi¢t kénh, ma Gold 218

Trai pho (hudng 1én)

Ma tryc giao dai dé phan biét kénh, ma Gold 241

Chuyén giao

Chuyén giao mém

Chuyén giao khéc tan sd

Bang 1. Gidi thiéu cac tham sb chi yéu cia WCDMA.
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3.6.2. Song mang

Hinh 3.6 minh hoa nha khai thac c6 tai nguyén tin s6 15 MHz duoc chia

thanh 3 dai. Khoang phong vé gilta cac dai ndi bo nhd hon gitta cac nha khai

e )
4 (ong suat Dai tan lam viéc 15 MHz

3 cell T

—x

| UMTS khéc

5,0-5,4 MHz

g o

5,0-54 MHz_

Tan s&

finr

Hinh 3.6. Tan s6 hoat dong ciia WCDMA

thac. Po luong va chuyén giao giita cac dai tan s6 duoc WCDMA {mg dung.

3.6.3. Kénh logic

Kénh diéu khién chung

—Keénh diéu khién quing ba BCCH mang tin tic hé thong va cell.

—Kénh nhin tin PCH d€ BS nhin t6i MS trong 1 cell.

—Kénh truy cap hudng xubng chuyén ban tin tir BS dén MS trong 1 cell.

Co hai kénh kénh danh riéng

—Kénh diéu khién danh rieng DCCH goém kénh diéu khién danh riéng
dimg mot minh SDCCH va kénh diéu khién lién két ACCH.

—Kénh luu lugng danh rieng DTCH d€ truyen dit liéu diém diém & hai

huong.
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3.6.4. Kénh vat ly
a/ Huong lén

Hai kénh danh riéeng DPDCH (truyén dtr liéu) va DPCCH (truyén bao
hi¢u) va mot kénh truy cap chung RACH.

Mbi khung ctia DPDCH & mdt ma don mang 160 x 2k véik =0, 1,...,6
tuong tmg véi he s6 trai phd 256/2k & tde d6 4,096 Mchip/s.

Nhiéu dich vu téc d6 kha bién song song c6 thé ghép kénh theo thdi gian
trong timg khung DPDCH. Téc d6 bit ctia DPDCH thay d6i timg khung.

Hau hét truong hop mdi cude goi chi duge cép mot kénh DPDCH cho cac
dich vu chia sé thoi gian. Ciing c6 thé cip nhieu kénh, ching han dé c6 hé sd trai

phd @t 16m khi truyen dit liéu cao toc.

Dich vu 1 2 3 4

DPDCH | 1
Dir licu

K x 160 ky hiéu

10 ms -
DPCCH (160 k¥ hiéu)
diéu khién Q
Dir lieu I:' Pilor % Téc do Diéu khién
ngudi diing 4 théng tin cong suar
Hinh 3.7. Téc do truyén WCDMA dudng lén
DPDCH dé:

—Truyén pilot cho thu tuong can.
—Truyén bit diéu khién cong suét.

—Truyén tin tic ve toc do.

http://www.ebooks.vdcmedia.com



TRINH QUOC BAO 59

Ghép kénh theo ma va theo IQ (dual channel QPSK) duoc dung & hudng
1en WCDMA d€ tranh nham lan EMC véi DTX. EMC gay nhiéu cho thiét bi
dién tur.

Dir ligu hién rai Dir lisu mar  Dir ligu hién rai

|:| DPDCH: Dir ligu DPCCH: Pilot+diéu khién cong sust

Hinh 3.8.Truyén xung véi ghép kénh didu khién thoi gian

Dir ligu hign rai  Dir ligu mar  Dir ligu hién tai

|:| DPDCH: Dir ligu DPCCH: Pilot+diéu khién cong suat
Hinh 3.9 Truvén song song cha kénh DPDCH via DPCCH
khi co hoic khong co dit ligu

MSID | Reg. Dich vu CRC

16 x 256 chips  pg dai thay ddi

Géi dif liéu ngudi ding| | Phan ditlieu | | Phdn mao dau

Hinh 3.10.C43u rao cia cum truy cap dir liéu ngau nhién WCDMA

Cum truy cip ngau nhién gém 2 ph?m:
—Phéan mao dau 16 x 256 chip (1 ms).
—Phan dir ligu chiéu dai kha bién.

Trude khi phat cum truy cip ngau nhién MS can phai:
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—Léy tin tic trén SCH dé thuc hién viéc déng bo véi BS muc tiéu vé déng
b6 chip, dong bo khe, dong bo khung.

—Tim kiém tin tic trén BCCH vé ma truy cAp ngau nhién ding & cell hay
dai quat muc tiéu.

—Panh gia suy hao dudng truyén hudng xudng dé tinh ra cong suat phat
cho cum truy cap ngﬁu nhién.

Co the truyén mot goi ngan cung voi cum truy cdp ngau nhién.

b/ Huéng xuong

Co ba kénh chung vat ly

—Keénh vit Iy diéu khién chung (so cip va thit cap) CCPCH mang: BCCH,
PCH va PACH.

—Kénh SCH cung cip dinh thoi va MS do luong SCH phuc vu chuyén
giao.

Kénh danh riéng (DPDCH va DPCCH) ghép kénh theo thoi gian. Ky hi¢u
pilot dugc ghép kénh trén BCCH (theo thoi gian) dé phuc vu thu tuong can. Vi
cac ky hiéu pilot 1 danh riéng cho mdi két ndi nén né duoc ding dé danh gia sy
hoat dong thich tmg cla anten, hd trg dieu khién cong sudt nhanh & hudng
xudng. CCPCH so cip mang BCCH va kénh pilot chung dugc ghép kénh theo
thoi gian. CCPCH c6 ma nhu nhau trong tat ca cac cell. MS dé tim duwoc BCCH

va phat hién ma ngau nhién hoa duy nhit cta tram goc khi truy cip mang.
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%

—-
-]

5CH g

0

;

o

DénlQ
I G

-

DPCH

|
.
|

;
¢

Cch,N

Hinh 3.12. Ghép kénh cia SCH

CCPCH thir cip ghép kénh theo thoi gian PCH v6i PACH trong ciu triic
siéu khung. Tdc dd ban tin ctia CCPCH Ia kha bién tir cell nay sang cell khac.
Ma xac dinh kénh CCPCH thir cip duoc truyen trén CCPCH so cép.

0,625 ms

=

- T offset |
khung 10 ms

I:l Primary SCH Secondary SCH

Hinh 3.11.Cau tric cia kénh dong bo SCH

SCH so cap khong dieu ché cung cip dinh thoi xac dinh SCH thit cip ma
SCH thit cap c6 diéu ché cung cip tin titc xac dinh ma PN ctia BS.

SCH so cip: ma 256 bit khong diéu ché, phat mot 1an mdi khe.
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mi hoda kénh ca .
DPDCH Y Y
Dir Li¢u
DPCCH $ g: - $ S
Diéu khign Y i
mA hoa kénh ca 2R

Hinh 3.13. Ghép kénh IQ / mi tao ra 2 kénh rruyén dan song song

Hinh 3.11 minh hoa SCH & dau khe.

SCH thir cip ma 256 bit c6 diéu ché, phat song song véi SCH so cap.
SCH thir cip duoc diéu ché v6i chudi nhi phan 16 bit (c6 1ip cho mdi khung).
Chudi diéu ché gidng nhau déi véi tat ca cac BS ¢6 do tu tuong quan tdt. Hinh
3.12 minh hoa su ghép kénh SCH véi cac kénh hudng xudng. SCH khong truc
giao voi tht cA cac kénh khéc. (Cac kénh khac DPDCH, DPCCH, CCPCH sau
khi duoc ngau nhién hoa bang PN méi ghép kénh v6i SCH).

3.6.5. Sw trai pho

Cac ma trai phd khac nhau d€ phan biét cell & huéng xudng va phan biét
nguoi dung & hudng 1én.

O hudng xubng: ma Gold dai 218 duge cit cho vira chu ky khung 10ms.
S6 ma ngau nhién ho 1a 512 phan thanh 32 nhom, mdi nhém 16 ma. Piéu nay
1am co s& cho tht tuc tim kiém cell duoc nhanh.

O hudng lén: Ma ngén 256 chip. Ma dai 241 chudi Gold ciing duoc cit
cho vira chu ky khung 10ms. Ma truc giao d€ phan biét kénh.

Su ghép kénh IQ/ ma tao ra hai kénh truyén dan song song. Hinh 3.13
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Hiéu suit cia khuyéch dai cong suat may phat duoc giit déu cho moi hoan
canh QPSK. Hinh 3.14

LG=0 £=0,5 G=1
. @

e ® —
e 5
* *

e @ —
LR

Hinh 3.14 . So d6 chdm sao cho IQ/shép mi kénh diéu khién .
G la cong suar khac nhau giora DPCCH va DPDCH

3.6.6. Pa toc do

Nhiéu dich vu duoc tich hop trén mét kénh DPDCH. Viéc tich hop trén co
thé duoc thyc hién ca trude va sau qua trinh ma hoa (hinh 3.15). Sau khi da tich
hop cac dich vu nay va ma hoa kénh, dit licu dugc ghép vao mot kénh DPDCH.

Ta c6 thé ghép song song cac dich vu vao cac kénh DPDCH khac nhau
véi nhidu kiéu ma. Vi cach nay cong suit va chat lugng mbi loai dich vu c¢6 thé
khong giéng nhau. Truyén da ma yéu cau cong sudt truyén cao va do tuong quan
cao hon trong khi thu. V&i BER = 10-3, ding ma hoa xoin 1/3. D€ dat duoc chit
lugng dich vu cao ma Reed-Soloman duoc st dung, BER = 10-6. Viéc truyén lai

c6 thé duge st dung véi cac dit lidu khong yéu cau thoi gian thuc.
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DPDCH
S

Time Cuter coding+ Cuter coding+

— | BIoa interleaving Tiiie interleaving

Mux | DPCH#2
DPCHH3
-

Dich vu

Y

Y

Hinh 3.15.C4c dich vu tich hgp trong WCDMA

3.6.7. Goi dit ligu

WCDMA c¢6 hai kiéu gbi dit lidu c6 thé duoc st dung dé truyen. Goi dir
lieu ngin c6 thé gin truc ti€p vao cum truy cip ngau nhién, phuong phap nay
duoc goi la truyén g6i dir lieu kénh chung, duogc st dung cho cac goi dir ligu
ngin va xuit hién khong thuong xuyén.

Khi st dung kénh chung hudéng 1én, goi dir litu duoc gin truc tiép vao
cum truy cip ngau nhién. Goéi dir lidu kénh chung thuong ngin va xuét hién
khong thuong xuyén do do tré két hop trong truyen dan ddi véi kénh danh rieng

khong dang ké. (Géi dir lieu kénh chung st dung vong dieu khién cong suat ho).

CumRACH Géidirligy Ehodng thoi gian oy RACH  Géi dif licu
sitfa hai péi dir Ligu

Kenh chung khong cé didu khién cong suit nhanh

Hinh 3.16.Truyén g6i dif ligu keénh chung

Véi cac goi dit liéu 16n va xuét hién thuong xuyén duoc truyén trén kénh
danh riéng. Kénh danh riéng duoc gidi phong ngay sau khi dit lidu duoc truyen.

Khi truyén nhiéu goi phai co thong tin dong b gitta cac goi dir lieu ké tiép.

3.6.8. Chuyén giao

BS trong CDMA khong can déng bo. Viéc d%)ng b0 tram géc can xem xét

dén khi thiét ké chuyén giao mém va khi xac dinh loai hinh dich vu.
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Trude khi thue hign chuyén giao mém, MS do khoang thoi gian khac nhau
clia cac kénh SCH xudng tlr hai tram gdc, MS théng bao cac thong tin nay veé
BS. Thoi gian ctia kénh chuyén giao hudng xudng méi duoc diéu chinh. Bo thu
RAKE ctia MS thu phén tap tin hiéu tir 2 BS. Viéc diéu chinh thoi gian ctia kénh
chi dinh huéng Xuéng ¢6 thé duoc thue hién véi viee tach mot ky hiéu ma khong

Jam mét di tinh tryc quan ctia ma hudng xudng.

a/ Chuyén giao khac tan s6

Chuyén giao khac tan s6 1a can thiét d6i véi cac loai cau tric cell: cell ¢6
cAu tric thir tu, cell kich thude 16m, micro cell, cell trong cac toa nha. Chuyén
giao khac tan sb co thé duoc st dung dé dam bao dung lwong mang. Chuyén
giao khéc tan s6 duoc st dung trong cac hé théng nhue GSM. Trong WCDMA ¢
hai phuong phap dugc str dung:

+ Str dung 2 may thu

+ Thu & cac khe thoi gian khac nhau

Dung hai may thu 1a mét phuong phap phi hop néu MS st dung anten
phan tap. Trong khi do tin hiéu & cac tan s6 khac nhau, mot nhanh thu s& bi ngt
va nhanh con lai hoat dong. Uu diém 1a két ndi & tan s6 hién tai khong bi cit.
Mach vong kin diéu khién cong suit hoat dong lién tyc.

Phuong phap thu & cac khe thoi gian khac nhau dugc moé ta trén hinh 3.17,
phuong phap nay duge st dung cho cac MS khong cd anten phan tép.
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we .
Khung 10 ms Po luvdng tin hiéu G cac

1an s0 khic nhau
Hinh 3.17 . Cau tric khe

3.7 -Cdma2000

Muc dich ctia cdma2000 12 cung cip cac toc do bit khac nhau: 144 Kbit/s,
384 Kbit/s, 2048 Kbit/s. Biém chinh clia viéc tiéu chuin hod Ia cung cip cac te
d6 144 Kbit/s, 384 Kbit/s v&i bing thong xap xi 5 MHz. Cac thong s6 cla
cdma2000 duge cho trong bang 2.

Bing tan kénh 1,25; 5; 10; 20 MHz

Céu tric kénh RF huéng xudng | Trai phd tryc tiép hodc da séng mang

Téc do chip 1,2288/3,6864/7,3728/11,0593/14,7456 Mc/s cho trai
phd truc tiép.

n x 1,2288 Mc/s (n=1, 3, 6, 9, 12) cho da song mang

Lip Gidng IS-95

Do dai khung 20 ms cho khung dit liu va dieu khién/ 5 ms cho
thong tin diéu khién trén kénh mé co s& va kénh dicu
khién

Diéu ché trai phd QPSK cén bing (huéng xudng)
Kénh QPSK kép (hudng 1én)
Mach truyén phitc hop

Diéu ché dit ligu QPSK (huéng xudng)
BPSK (hudng 1€n)

Phat hién két nbi Kénh pilot ghép thoi gian v6i PC va EIB (hudng 1én)

Kénh pilot chung va kénh pilot phu (huéng xudng)
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Ghép kénh hudng 1én Kénh dieu khién, kénh pilot, kénh mi co s& va kénh
ma phu ghép
Ghép kénh 1&Q cho kénh dit liéu va kénh diéu khién

Pa toc do Trai pho bién doi va da ma

He s6 trai pho 4256

Diéu khién cong suat Vong hé va vong khép kin (800 Hz, tbc do cao hon
dang nghién ctru)

Trai phd (huéng xudng) Ma Walsh dai d& phan biét kénh, M-sequences 215

Trai phd (hudng 1én) Mai tryc giao dai dé phan biét kénh, M-sequences

215, Msequences 241-1 phan bi¢t nguoi dung

Chuyén giao Chuyén giao mém

Chuyén giao khac tan s6

Béng 2. Gi6i thieu cac tham s cht yéu ctia cdma2000.

3.7.1. Bang thong

Hién nay, c6 hai phuong phap xit 1y kénh dudong xudng: da séng mang va
trai phd tryc tiép.

Pa song mang la duy tri sy tryc giao gitta cdma2000 va IS-95. & hudng
xudng c6 nhidu van dé quan trong hon do khong thé dieu khién cong suit can
bang gitta cac tang khac nhau (hinh 3.18). Truyén da song mang hudng xudng
dat duoc bang cach st dung 3 séng mang lién tiep 1S95B, mdi song mang cb
tde d6 1a 1,2288 Mcfs.

Déi véi phung phap trai phd truc tiép, dudng truyén huéng xudng dat
duoc tde do chip 1a 3,6864 Mc/s.

Diém dau tién cho viéc thiét ké bing thong ctia cdma2000 la dya trén cAu
triic phé PCS & My. Pho ciia PCS duge cip vao cac bang thong 5 MHz (D, Eva
F) va bing théng 15 MHz (A, B va C). Téc do 3,6864 Mc/s cb thé dat duoc
trong dai théng 5 MHz bao gom ca dai bao vé. Véi dai thong 15 MHz ¢6 3 song
mang 3,6864 Mc/s va 2 song mang 1,2288 Mc/s. Véi dai thong 10 MHz ¢6 2
song mang 3,6864 Mc/s va 1 song mang 1,2288 Mc/s.
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1,25 MHz

(a) (b)
ion ion
Hinh 3.18. (a) da s6ng mang; (b) truyén truc riép

3.7.2. Kénh vat Iy

a/ Kénh vat Iy huong lén

Puong 1én c6 4 chi dinh vé kénh vat 1y khac nhau. Kénh ma co s& va kénh
ma phu mang dit lidu nguoi ding. Chi dinh vé kénh diéu khién st dung khung c6
chiéu dai 5 dén 20 ms, mang cac thong tin diéu khién nhu do luong dir liu, kénh
pilot dugc st dung nhu mot tin hidu tham khao cho viéc phat hién lién két. Kénh
pilot cling mang tin hi¢u di¢u khién ma coéng suat. Hinh 3.19.

Kénh truy cip nguoc (R-ACH) va kénh diéu khién chung nguoc 1a cac
kénh chung st dung cho viéc truyén tin & tang 3 va taing MAC. Kénh R-ACH
duoc st dung cho viéc truy cap ban dau, trong khi R-CCCH dugc st dung cho
vigc truy cap dir lieu nhanh.

Keénh ma co s mang am thanh, tin hiéu va dir lidu toc d6 thap. Kénh ma
CO SO cung c:flp toc dd ma co ban 9,6 Kb/s va 14,4 Kb/s. Kénh ma co s& ludn
hoat dong véi ché do chuyén giao mém.

Kénh ma phu cung cép toc do dir liéu cao hon. Kénh hudng 1én cung cép
1 hodc 2 kénh ma phu. Néu 1 kénh ma phu duoc truyén, ma Walsh (5 duoc s
dung trén kénh ma phu thir nhat, néu 2 kénh ma phu dugc truyén thi ma Walsh
(+—) duoc st dung. Céu tric ip duoc st dung cho dit lidu c6 tde do bién doi

trén kénh ma phu.
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Hinh 3.19.Cau tric kénh hudng lén

b/ Kénh vét 1§ huéng xudng

Huéng xudng cb 3 chi dinh vé kénh khac nhau va 3 kénh diéu khién
chung. Tuong ty duong 1én, kénh ma co s& va kénh ma phu mang cac thong tin
ngudi dung va kénh diéu khién mang cic ban tin diéu khién. Kénh diéu khién
mang bit didu khién va cac thong tin ve toc do. Kénh déng bo d& MS ¢b thé thuc
hién viéc d@)ng bd. Mot hoiic nhiu kénh nhén tin duoc st dung cho nhin tin di
dong. Kénh pilot cung cip cac tin hiéu tham khao cho viéc phat hién két ndi, cell
thu duoc va chuyén giao.

Puong xubng: cdma2000 c¢6 mot kénh pilot chung, nd duoc st dung nhu
kénh d€ tham khao cho viéc phat hién két ndi khi anten c¢6 kha ning thich nghi

khong duge stir dung. Kénh pilot twong ty nhu IS-95 (n6 dugc gdp cua ma PN dai
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va ma Walsh s6 0). Khi anten thich nghi dugc st dung kénh pilot phu
duoc dung nhu kénh dé tham khéo cho viéc phat hién két noi.

C4 hai phuong phép truyén da séng mang va trai phé truc tiép van duoc sir dung.

- r ——m
Iux PC bita . B
180 mapping Wi “Walsh N3 Walsh Ql
- - —m
i
ir Lié - - —
D lle'u MMux PC bits _
— Demux " 150 . Ma Walsh Ma Walsh 0:
IT13a|
pping o -
|}
- r ——m
Mux P bita - _
180 mapping W& Walah I3 Walsh Q3
- r ——m

Hinh 3.20.Da s6ng mang hudng xuéng

3.7.3. Sw trai pho

O duong xudng, viéc phan chia cell duoc thue hién bdi 2 day M chiéu dai
215, mot 1a kénh I, mot 1a kénh Q. Do gidi han sb PN offset, phai sip xép dé
tranh su 1on xon PN. Duong 1én, viéc phan biét nguoi dung dugc thuc hién boi
st khac nhau vé pha ctia cac diay M chiéu dai 241. Phan chia kénh dugc thuc
hién bang viéc st dung ma Walsh, diy la bd ma truc giao. Kénh ma co s& va

kénh ma phu duoc truyén véi phuong phap da ma.

3.7.4. Pa téc do

Kénh ma co s& va kénh ma phu c6 thé dugc ma hoa khac nhau va co cau
trac xen k& nhau. Puong xuéng, tdc do bit cao voi cac dich vu chat luong khac
nhau la cac ma da thanh ph?ln trong kénh ma phu. Puong 1én, mot hoac hai kénh
ma phu dugc truyen. Khung dir lidu nguoi ding & cdma2000 1a 20 ms. D€ truyén
thong tin diéu khién khung 5 ms va 20 ms c6 thé dugc st dung trén kénh ma co

Py

SO.
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3.7.5. Géi dix liéu

cdma2000 ciing st dung dang gbi dit lieu Aloha. Khi MS dugc cung cap
kénh luu luong, nd cd thé truyén ma khong can 1ap chuong trinh xac dinh trude
toc do bit. Khi MS truyen xong nd giai phéng kénh luu luong nhung chua gii
phong kénh diéu khién ngay. Khi gii phong kénh diéu khién n6 van duy tri két
ndi gitta tang lien két va tang mang dé thiét 1ap lai kénh trong thoi gian ngin
nhét khi c6 yéu cau truyén dir litu. Cum dir liéu ngin co thé dugc truyen trén

kénh luu luong chung v6i phuong phap truyén ARQ.

3.7.6. Chuyén giao

Chuyeén giao mém.

3.7.7. Truyén phan tap

O duong xuéng dé nang cao chit lugng str dung phuwong phap truyén phan
tap. V6i phuong phép trai phé trye tiép CDMA, dir lidu dugc chia ra va truyén
theo hai dudng tryc giao nhau. V&i phuong phap da séng mang CDMA, nhiéu

song mang khac nhau duoc truyen trén cac anten khac nhau.
3.8 —Cic kién nghi cho thong tin di dong 3G va su chuéin hoa

Thong tin di dong 3G la thong tin di dong thé hé méi, cung cép dich vu da
phuong tién bing rong trén pham vi toan cau.

Su phat trién cta thong tin di dong da trai qua hai thé hé: thé he thir nhat
1G la thoéng tin di dong k¥ thuat twong tu. Thé hé 2G la thong tin di dong ky
thuat s6 ma tiéu bieu nhwe GSM, CDMA, PDC, TDMA/IS-36 1a cic h¢ ma céc
nudc hién nay dang khai thac.

Thong tin di dong 3G la thong tin di ddong da phuong tién phu khép toan
cau. Mot trong nhimg dic diém cta nd 1a c¢b thé chuyén mang lam cho tit ca

nguoi dung co thé chuyén mang dugc. Diéu nay co nghia 1a moi thué bao déu co
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mot ma s6 may thong tin ca nhin, mang c6 kha ning phat hién dugc bat cit MS
nao trén toan thé gidi, viec thong tin véi tit ca cac thué bao 1a dé dang.

Mang 3G c6 kha ning thyc hién thong tin toc do cao va thong tin da
phuong tién bing rong. He thdng 3G con c6 thé cho phép ngudi dung st dung

nhiéu loai dich vu khac nhau nhu: internet, dién thoai hinh...

3.8.1. IMT-2000

IMT-2000 12 mot hé thng thong tin di dong 3G nhiam phat trién va hop
nhét cac hé thong thudc thé hé 2G. Cac dic diém ctia hé théng IMT-2000:

a/ Hé théng toan cau

—MB0t tiéu chuén toan cau thic déi’y ¢ muc do cao su théng nhét thiét ké
trén thé giéi dong thoi hop nhat nhicu chiing loai hé¢ thong.

—St dung chung mot loai may.

—Gié thanh ré do quy hoach tét hon.

—Bing tan chung toan cau.

—Chuyén mach toan cau trén co s& dau cudi di dong.

—Thiét bj tuong thich toan cau.

b/ Cac dich vu méi

—Cung cép cac loai dich vu tién tién hon véi chét lugng cao hon.

~Téc do bit cao.

—Cung cap mdt do rong bang thong theo yéu cau nham hd trg mot dai
rong cac dich vu tir ban tin nhin téc do thép thong qua thoai dén téc do dit lieu
cao khi truyén video hoic truyén file.

—HJ tro kha ning truyén dir litu khong doi ximg doi hdi tc do dir lidu
mdt chiéu rét cao nhung chi yéu cau toc do dit licu thép hon nhiéu & chiéu nguoc

lai.
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—D6 bao mat duoc cai thién va dé khai thac.

—Tao ra cac dich vu trén co s& mang thong minh (IN) va quan 1y cac
profile dich vu theo khuyén nghi ITU-T Q.1200.

—Quan 1y hé théng két hop theo hé thdng khuyén nghi ITU-T M.3000.

¢/ Phat trién va chuyén doi

—Phat trién hé théng linh hoat, chuyén d6i nguoi dung linh hoat tir cac hé
théng trude IMT-2000 va trong ndi bd IMT-2000.

—Tuong thich dich vu trong ndi bd IMT2000 va véi cic mang vién thong
c6 dinh nhu PSTN/ISDN.

—Cung cép khung cong viéc cho hoat dong tiép tuc mo rong dich vu mang
di dong va truy cap t6i cac dich vu va phuong tién cia mang ¢6 dinh.

—Ciu triic mé cho phép dua vao dé dang cac tién bd cong nghé va cac tmg
dung khac nhau.

—Kha ning cting ton tai va lam viéc voi cac hé thong trude IMT-2000.

d/ D¢ linh hoat va kha niing da méi truong

—Kha ning thich nghi t5i da v6i cac loai mang khac nhau nhim cung cép
ving pht séng 16m, chuyén mang trong suét va cac dich vu 6n dinh.

—Tich hop mang mit dat va vé tinh.

—Cung cép cac dich vu mang trong bat ki ving phti song nao.

—MBbi truong hoat dong rong bao gdm ca hang khong va hang hai.

—Str dung tot hon phé tan vé tuyén.

3.8.2. Ho tiéu chuan IMT-2000
Vi muc tidu dua ra mot chuan di dong toan cau théng nhit cho thong tin
di dong 3G & ca giao dién khong gian, giao thic mang va su két hop v6i mang

2G, ITU-T da chép thuan mot ho cac tidu chuin thong tin di déng 3G dung hop
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voi 5 loai cong nghe truy cap dugc qui dinh trong quy pham ky thuat giao dién
vo tuyén IMT-2000:

—IMT-2000 CDMA DS: Ia cong nghe CDMA trai phé tryc tiép bao gom
UTRA/WCDMA theo kién nghi ctia chau Au va cdma2000 DS theo kién nghi
cua My.

—IMT-2000 CDMA MC (Multi Carrier): la cong ngh¢ da song mang theo
kién nghi cdma2000 MC ctia M.

— IMT-2000 CDMA TDD: la két hop cta hai cong nghé CDMA va
TDMA bao gom UTRA/TDD theo kién nghi tir chiu Au va TD-SCDMA theo
kién nghi tir Trung Qudc.

—IMT-2000 TDMA SC (Single —Carrier): 1a cong nghé CDMA theo kién
nghi UWCH 36 ciing tt My va duge ETSI ung ho thong qua EDGE.

—IMT-2000 TDMA MC: Ia céng nghé TDMA da séng mang theo kién
nghi clia nhém dé an DECT tir chau Au.

Hai hé théng giao thic mang dugc ITU-T chip thuén 1a GSM/MAP va
ANSI41 clng véi yéu cau hd tro ca hai ki€u bao hiéu nham dam bio qua trinh
tién t&i hoi nhap hoan toan cta cac cong nghé truy cip theo hai pha:

—~IMT-2000 CDMA DS: pha 1 hd trg GSM/MAP, pha 2 h6 trog ANSI-41.

—IMT2000 CDMA MC: pha 1 ho trg ANSI-41, pha 2 hd tro GSM/MAP.

—~IMT-2000 CDMA TDD: pha 1 hd trg GSM/MAP, pha 2 hd trg ANSI-
41.

—IMT-2000 TDMA: hd tro cd GSM/MAP va ANSI-41 trén nén GPRS.
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CHUONG IV: UNG DUNG CONG NGHE CDMA TRONG THONG TIN
DI PONG

Hién nay, cong nghé trai phd dang don nhan duoc sy quan tim rat 16m.
Trai phd hodc dang dugc st dung hodc dang duogc dé xuat cho viéc st dung
trong rat nhidu cac linh vuc tmg dung méi nhw: mang thong tin ca nhan (PCN —
Personal Communication Network), cac mang vung ndi hat vo tuyén (WLAN -
Wireless Local Area Network), cac t(;ng dai nhanh tu nhan vo tuyén (WPBX —
Wireless Private Branch Network), cac hé thong theo doi kiem ké vé tuyén, cac
hé thong bao dong, hé thdng dinh vi toan cau GPS (Global Position System).

Xu thé phat trién cta thong tin di dong trén thé gidi cho thiy ring cac hé
thong thong tin di dong trong tuong lai s& hoic st dung cong nghé CDMA hoic
str dung cong nghé lai ghép ma chi yéu 1a két hop gitta CDMA va TDMA.

Cong ngh¢ CDMA da duoc img dung trong thong tin di dong voi cac tiéu
chudn nhu: IS-95 CDMA, cdma 2000, W-CDMA. Sau diy ta sé khio sat mot sb
van d& quan trong nhit & cac hé théng thong tin di dong 5 ong dé thiy duoc cac

wu nhuoc diém cta hé théng CDMA so voi cac hé théng khac:

4.1 —Pieu khién cong suat

O cac he thdng thong tin di dong t6 ong CDMA, cac may di dong déu
phat chung & mot tan s & cing mot thdi gian nén ching gay nhidu dong kénh
d6i v6i nhau. Chét luong truyén dan cla dudng truyén vo tuyén ddi voi timg
nguoi st dung trong mdi truong da ngudi st dung phu thude vao ty sé Eb/No,
trong d6 Eb 1a ning luong bit con No 12 mat do tap am tring GAUSO cong bao
gom ty tap Am va tap 4m quy doi tir may phat cia nguoi st dung khac. DE dam
bao ty s6 Eb/No khong déi va 16n hon ngudng yéu cau can diéu khién cong suét

clia cac may phat cua nguoi st dung theo khoang cach ctia nd voi tram goc. Néu
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& cac hé thong FDMA va TDMA viéc diéu khién cong suét la khong bit
budc thi & hé théng CDMA viéc diéu khién cong suit 1a bit budc va diéu khién
cong suat phai nhanh néu khéng dung luong hé thong s& giam. Chang han néu
cong suit thu dugc clia mot ngudi st dung nao d6 & tram goc 16m hon 10 lan
cong suat phat ctia nguodi sit dung khéc, thi nhidu dong kénh gy ra bdi ngudi st
dung nay ciing gap 10 lan nhidu gy ra bdi nguodi st dung khac. Nhu vy, dung
luong clia he thong s& giam di mot luong bing 9. Cong suit thu dugc & tram gdc
phu thudc khoang cach cac may di dong so voi tram gdc va co thé thay doi dén
80 dB.

Dung lugng ctia mot hé théng CDMA dat gia tri cuc dai néu cong sudt
phat ctia cac may di dong duoc diéu khién sao cho & tram gbc cong suat thu
duoc 1 nhu nhau ddi véi tit ca cac ngudi st dung. Didu khién cong suit duoc sir
dung cho duong 1én d€ tranh hién twong gan xa va giam thiéu anh hudng cta
nhidu 1én dung luong hé thong.

D6i voi cong suat duong xudng khong can diéu khién cong suit & hé
thong don 6, vi nhidu giy ra bdi nguodi sit dung khac luon & mic khong doi doi
v6i tin hiéu hitu ich. Tét ca cac tin hidu déu dugc phat chung vi thé khong xay ra
su khac biét ton hao truyen séng nhu & dudng 1én. Ngoai viéc giam hién tuong
gan xa, diéu khién cong suit con duoc st dung dé lam giam hién tuong che tdi
va duy tri cong suat phat trén mot nguodi st dung, can thiét &€ dam bao ty s6 16i
bit & mic cho trudc & mic tdi thiéu. Nhu vy diéu khién cong suit con gidp
phan 1am ting tudi tho pin cha may cam tay.

Mot phuong phap diéu khién cong sudt 1a do ty dieu khién (AGC -
Automatic Gain Control) & may thu di dong. Trudc khi phat, tram di dong giam
sat tong cong suat thu duoc tir tram gbe. Cong suit do dugc cho thiy ton hao
duong truyén ddi véi timg ngudi st dung. Tram di dong diéu chinh cong suat
phét ctia minh ty 1& nghich vé6i tong cong suat ma nd thu duge. C6 thé phai didu
chinh cong suat & mot dai dong Ién dén 80 dB. Phuong phap nay goi 1a dicu
chinh cong sudt vong hé OPC (Open loop Power Control), & phuong phap nay

tram goc khong tham gia vao cac thua tyc diéu khién cong suat.
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Trd ngai khi st dung viée tu didu khién cong sut 12 sy thay d6i rat 16m t6n
hao & duong truyén 1én va xudng. Tan sb trung tim clia cac duong 1én va xudng
théng thuong nam & cc bang tan khac nhau. Trong truong nay khong con tinh
dao 1an gifta hai duong vi thé t6n hao duong truyén gitta hai duongf s& khac
nhau. Vi du & hé théng thong tin t ong IS-95 hai tan s6 trung tam khac nhau 45
MHz, t6n hao duong truyén & hai dudng c thé khac nhau lén dén vai dB.

Co thé dat dugc diéu khién cong suét trung binh thoi gian dai hidu qua
hon bang so do diéu khién cong suit vong kin (CPC Closed loop Power
Control). Phuong phap nay doi hdi tram gdc phai thuong xuyén lién hé v6i tram
di dong dé co thé thay doi cong sudt mot cach thich tmg. Tram gdc danh gia
cong suat tin hiéu clia nguoi st dung dudng 1én va so sanh véi cong suat nguong
danh dinh. Trén so s& mitc thu cao hay thép hon ngudong danh dinh tram géc
phat 1énh 1 bit dén tram di dong d€ ha thip hodic ning cao cong suat phat ctia
tram di dong 1én mot mic ¢ dinh biéu thi bing dB.

Vong ndi trén s& giy tré bing tong thoi gian phat 1énh va thoi gian can
thiét d€ thyc hién 1énh & may phat cta tram di dong. & mot he thong thuc té
nguoi ta cd thé st dung két hop diéu khién vong hé va vong kin. Cong suét danh
dinh phai dugc ga“in voi mic cong suit can thiét dé& dat dwoc ti s 16i bit cho
trude. Tuy nhién do hién tuong che t6i mic cong suit nay co thé thay doi. Vi thé
can thém mot vong diéu chinh cong sudt duge goi 1a vong ngoai (Outer Loop) dé
diéu chinh mic cong suat danh dinh dén i s6 15i bit yéu cau.

Téc d6 dieu chinh cong suét phu thude vao viec ham diéu chinh cong sut
duoc thiét ké theo su che tdi ludt log chuén tic hay chi theo su thay d6i ton hao
duong truyén. Néu diéu khién cong suat theo phadinh da tia nhanh, thi tbc do
diéu chinh cong suit phai 16n hon tdc do phadinh cuc dai 10 1an Néu diéu khién
cong suat dugc thiét ké theo thay doi luat log chinh tic do che t6i thi tin hiéu thu
duoc sé thé hién phadinh Rayleigh nhanh sau khi diéu chinh cong SuAt.

Céc 1énh diéu khién cong suét dugc phat & dudong xudng khong duge ma

hoa kiém soat 10i dé giam thiéu tré vong.
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Trong thuc té viéc diéu khién cong sudt khong dat dugc nhu li thuyét. Cac
thay ddi clia tin hiéu thu & tram gocsau kh dieu chinh cong suat tuan theo luat
gan gidng nhu phan bd log chuén tic. Do lech tiéu chuan cla ti sd tin hidu trén
tap am thong thuong trong khoang 1(2 dB.

Heé théng CDMA cung cép chiic ning diéu khién cong suit 2 chidu (tir
BS dén may di dong va nguoc lai) d€ cung cip mot hé théng c6 dung lugng luu
luong 16m, chét lugng dich vu cudc goi cao va cac 1¢i ich khac. B6 thu CDMA
ctia BSC chuyén tin hiéu CDMA thu dugc tir may di dong twong ‘mg thanh
thong tin s6 bing hep. Trong truong hop nay thi tin hidu cta cac may di dong
khac con lai chi nhu 1a tin hiéu tap 4m cua bang rong (xem hinh 1.2). Tha tuc
thu hep bing dugc goi 1a do loi x&t Iy nhim nang cao ty sb tin hiéu/ giao thoa
(db) tir gi tri 4m 1én dén mot mic d 16n dé cho phép hoat dong dugc voi 131 bit
chép nhan duoc.

Mot mong muén 12 t6i wu cac loi ich clia he théng CDMA bﬁng cach tang
sO lugng cac cudi goi dong thoi trong mot bang tan cho trude. Dung luong hé
thong 1a t6i da khi tin hiéu truyén ctia may di dong dugc thu bdi BS co ty sb tin
hiéu/giao thoa & mic yéu cau tdi thiéu qua viéc diéu khién cong suit cia may di
dong.

Hoat dong ctia may di dong s& bi giam chat luong néu tin hidu cta cac
may di déng ma BS thu duoc 1a qua yéu. Néu céc tin hiéu clia cic may di dong
dt manh thi hoat dong ctia cac may nay s& duoc cai thién nhung giao thoa déi
v6i cac may di dong khac cung sir dung mot kénh sé ting 1én lam cho chét luong
cudc goi clia cac thué bao khac sé bi giam néu nhu dung luong t6i da khong
giam.

Viéc dong, mé mach diéu khién cong suit tir may di dong téi BS va diéu
khién cong suit tir BS t6i may di dong st dung trong hé thong CDMA duoc chi
trén hinh 4.1. Mach mé dudng diéu khién cong suit tir may di dong t6i BS 1a
chitc ning hoat dong co ban ctia may di dong. May di dong diéu chinh ngay
cong sudt phat theo su bién déi cong suat thu duoc tir BS. May di dong do miic

cong suit thu dugc tir BS va diéu khién cong suit phat ty 1& nghich véi mic
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cong suat do duge. Mach md duong diéu khién coéng suat lam cho cac tin

hiéu phat clia tit ci cac may di dong duoc thu véi cing mot mic tai BS. BS
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Hinh 4.1. Diéu khién cong suir rrong CDMA
cung cip chiic ning mach m& duong dieu khién cong suat qua viéc cung cap cho
cac may di dong mot hing sb dinh ¢& cho né. Hing s dinh c& lién quan chit
ch@ t&i yéu t6 tai va tap am cta BS, do ting ich anten va bo khuyéch dai cong
suat. Hing s6 nay duoc truyén di tir BS t6i may di dong nhu 12 mot phan cta ban

tin thong bao.

BS thuyc hién chitc nang kich hoat ddi v6i mach dong diéu khién cong sudt
tir may di dong t6i BS. Khi mach déng dan dén viéc BS dich c& cong suit mach
m& xac dinh ctia may di dong mot cach tic thoi d€ may di dong giir duoc cong
suét phat tdi uu.

BS so sanh tin hiéu thu dugc tir may di dong lién quan voi gia tri ngudng
bién d6i va diéu khién cong suét ting hay giim sau mdi khoang thoi gian 1,25
ms cho dén khi dat két qua. Viéc dinh c& gia tri mach dong dé bu cho gia tri xac
dinh cia mach mé& ma mach m& nay bu do ting ich chip nhin dugc va suy hao
truyén dan clia cac dudng di va dén giita BS va may di dong.

BS cung cip viéc diéu khién cong suit tir BS t6i may di dong nhd viée
quy dinh cong suit nay tuong tmg véi cong sudt do duoc tai may di dong. Muc

dich cua vigc diéu khién nay la lam giam cong suat phat cua may di dong khi roi
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hoidic & vi tri tuong ddi gan BS, lam cho fading da dudng thip va giam
hiéu tmg bong ram hay lam giam giao thoa ddi véi cac BS khac.

Trong cac hé théng CDMA 6 ong, & dudong xudng, may thu di dong thu
nhidu tir cac 6 khac. Viéc diéu chinh cong suit la can thiét dé lam giam mic
nhiu ma cac may di dong gay ra. Ton tai hai so do diéu khién cong suit duong
xubng;:

+ Theo khoang cach: Khi biét duoc vi tri clia cac may di dong ta co thé
giam thiéu cong suit phat clia cac may bing cach phat di cac mic cong suat phu
hop theo khoang cach. Phuong phap nay phu hop cho méi truong khong bi che
tdi va khi nay suy hao cong sudt chi phu thudc vao khoang cach. Cac tram di
dong phai do khoang cach dén tram gdc, tram gdc phai phat tin hiéu hoa tiéu.

+ Theo ty s& C/I: giam thiéu ty sé C/I theo yéu cau cla nguoi st dung.
Mubn vay mdi tram di dong phai phat thong tin vé C/I dén tram gdc. Vi viy
tram goc ¢ thé quyét dinh nén ting hay gidm cong suit ctia ngudi st dung duoc
xét.

Trong thiét ké hé thng CDMA nguoi ta mong mudn ting 1én tot do sd
lugng cac khach hang goi cling mét lic trong gidi thong xac dinh. Khi cong suét
phat cia mdi may di dong duoc dieu khién biang cach né cb thé tiép nhin tram
g6c véi ty 18 tin hidu/nhidu nhd nhét, dung luong hé théng duoc ting 1én rat cao.
Néu cong suét phat may di dong duoc nhan & tram gdc thap qua thi khong thé hy
vong chét luong thoai tot vi ty 18 16i bit qua cao. Va néu cong suat nhan duoc &
tram géc cao thi ¢6 thé thu duoc chit lugng thoai cao hon & may di dong. Tuy
nhién két qua ctia sy ting nhidu trén cac may di dong st dung cic kénh chung
dan t&i chat luong thoai bi gidm xudng trong khi toan bd cac thué bao khong bi
giam xudng.

Cac phuong phap diéu khién cong suat & CDMA 1S-95

+ Diéu khién cong suit vong hé trong d6 chi ¢ tram di dong tham gia.
Kiéu nay dam bao danh gia vong ho.

+ Pieu khién cong suit vong kin ¢ ca tram di dong va tram goc déu tham

gia. Kiéu nay dam bao hiéu chinh vong kin.
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+ Diéu khién cong suat duong xudng trong d6 c6 ca sy tham gia cua ca

tram di dong 1an tram géc.

4.1.1. Piéu khién cong suat mach vong ho trén kénh hudng lén

Mobi may di dong chiu suy hao duong dugc tao ra tir tram géc. Trong
CDMA tit ci cac tram gdc phat tin hiéu din dudng & cling tan sb va tit ci cac
may di dong bit dau dong bo bing st dung céc tin hidu dan duong nay. Va gdc
tan s6 va thoi gian dé dai diéu ché cac tin hiéu thoai sé duoc truyén di tir mdi
tram goc. May di dong do tong cudng do tin hiéu din duong tir tram gdc va
cuong do tin hiéu nhan dugc tiw tAt ca cac tram géc.

Cuong do tin hidu may di dong nhan duoc cho phép may di dong dicu
khién cong suit phat ciia nd. Néu cudong do tin hiéu thu duoc cao cong suit phat
ctia may di dong giam xudng, c6 nghia trang thai may di dong rat gan tram goc
hoic luong suy hao duong dan thip. N6 ciing c¢6 nghia 1a véi cong suat phat di
dong tuong ddi thip may di dong cd thé dua ra cong sudt nhan dugc danh dinh
cho tram géc.

Truong hop ting dot bién moi truong kénh xay ra thi thiét bi didu khién
cong suit mach vong theo kiéu tuong tw véi ving dong 85dB hoic hon dap tmg
ngay lap tic trong 1ms. Vi vy biang cach giam cong suat phat ctia may di dong
thiét bi diéu khién tranh 1am n6 khéng ting cao hon mic yéu cau.

Téc do ting cong suat phat may di dong thuong phai nim trong toc do
diéu khién cong suit mach vong khép kin tir tram gdc. Bang cich nay cac may
di dong khong thé ting cong suat phat qua 16n cho du ¢ su suy giam dot ngot
chit luong thoai trén kénh hudng xudng.

Céc kénh dong bo tir mdi tram gdc gom thong tin vé cong suit phat cla
cac kénh din dudong va may di dong xac dinh cong suét phat sit dung thong tin
d6. Khi st dung cac chitc ning nay cb thé tao ra sw chénh léch gitta cong suat
phat va hé sd ting ich cta anten (ERP dau ra) clia tram gdc dua trén co s& kich

thude € bao.
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Vi dy 1 tram gdc v6i ving phuc vy rong 16m can cong suét phat cao trai lai
1 tram v6i ving phuc vu nhd khong can cong suat phat cao. Tt nhién néu 1 may
di dong & khoang cach xa nhét dinh tir mot tram gdc cong suat thip thi cuong do
tin hidu ma n6 nhan dugc tir tram gdc thip hon so véi truomg hop & khoang cach
tuong tu tir mot tram gdc cong suat cao hon. Két qua 1a may di dong phat cong
suat can thiét va vi vy can phai cung cip cho nd cac thong tin vé dieu khién

cdng suat ctia moi tram goc.

4.1.2. Piéu khién cong suit mach vong kin trén kénh huéng lén

Trong hé thdng té bao cac kénh vo tuyén kép day di duoc sir dung néu dai
tan st dung tir tram gbc téi may di dong khac véi dai tan tir may di dong téi tram
gbc. Su khac biét cta tan sd nay cho phép sir dung dong thoi cac may phat va
cac may thu & may di dong ma khong c6 hoi tiép hay nhidu ctia cac tin hiéu phat
ctia may di dong tGi cac bo thu ctia may di dong. Ciing nhur vy su tach biét tan
sO ¢6 tac dung rat 16n trong x& 1y dieu khién cong suat.

C6 nghia sy tach biét tan s6 45 MHz giita kénh hudng di va hudng 1én
vuot qua dai thong lién két ctia cac kénh nén may di dong duoc gia thiét 1a cac
gia tri cGia ton hao hai da duong dén gidng nhau, do khong c6 kha ning suy hao
duong dan huéng 1én mic du c6 1 chénh léch gifta suy hao da dudong trén kénh
huéng xudng dé do & may di dong va suy hao da duong cla kénh hudng 1én.
Phuong phap do nay cung cap gia tri trung binh chinh x4c cho cong suét phat
nhung 1 phuong phap phu duoc can téi d€ tinh toan giao thoa Rayleigh chi ra
cac tinh chét khac nhau trén 2 kénh.

D& bu giao thoa Rayleigh doc 1ap nhau trén cac kénh huéng xudng va
huéng 1én ma may di dong khong thé do duoc, cong sudt phat may di dong duoc
diéu khién bdi cac tin hiéu tir tram gdc. Cac bo gii diéu ché & mdi tram gbc do
ty 1& tin hiéu trén tap a&m clia cac tin hiéu nhan duoc clia moi may di dong so
sanh ty 1& nay véi ty 18 tin hiéu trén tap am da chi dinh va phat cac 1énh diéu

khién dau ra téi may di dong qua kénh hudng xudng. Lénh diéu khién dau ra
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dugc dung dé xac dinh cong suit may di dong trong gia tri du tinh cta
cong sudt phat may di dong mach vong mé.

Lénh diéu khién dau ra duoc phat tir tram gdc ting hay giam cong suit
phat ctia may di dong so véi gia tri thiét 1ap ban dau (thuong 1a 0,1dB). Ct phat
1,25ms mot 1an 1énh diéu khién dau ra c6 thé theo ddi giao thoa Rayleigh trén
kénh huéng 1én. N6 rat quan trong dé giam thoi gian thuc hién xtt 1§ x4c dinh
cong suat phat va phat 1énh. D& méi truong kénh khong bj thay d6i nhiéu cho t6i
khi bit diéu khién duoc nhan & may di dong va hoat dong dieu khién dugc hién

thuc su.

Céc bo diéu khién hé thong & MSC cung cip cac bo diéu khién mdi tram
gbc véi ty 18 tin hiéu trén tap am dua vao ty 18 16i ctia may di dong duogc phat téi
b dieu khién kénh dugc sir dung cho xac dinh ting hay gidm cong suit phat ctia
mdi may di dong. Phuong phap nay duoc goi 1a diéu khién cong suit mach vong
kin.

4.1.3. Piéu khién cong suit trén kénh huéng xudng

Cac tin hidu cong suét phat, duoc diéu khién béi thong tin didu khién phat
di tir tram gbc, dugc phat tir mdi may di dong téi tram gde. Khi xdy ra su suy
giam dang k€ trén kénh huong xudng trong mot ving nhat dinh va néu cong suit
phat khong ting 1én thi chét luong thoai clia cac cudc goi qua kénh nay giam
xudng dudi tiéu chuan chét luong. 1 vi du clia cac ving nay la noi suy hao
duong dan giita 1 may di dong va 1 tram gdc 1an cin hoic hai la giéng nhu giita
may di dong va tram gdc ban tuong tmg. Toan bd luong nhidu trong truong hop
nay gip 3 lan truong hop may di dong lan can véi chi 1 tram gde. Va cling vay
cac tin hiéu nhiéu tir tram gdc, st dung giao thoa véi tin hiéu mong mudn. Trong
tinh hudng nay cong sut tin hiéu phu 3(4dB dugc can t6i dé bao dam hoat dong
trén miic thod man. Nguoc lai trong truong hop tram gdc ¢ thé phat tin hiéu
mong mudn voi cong suat ra nhd hon cong phat ra trung binh giam va ciing

giam nhiéu téi cac tin hiéu khac trong hé thdng.
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P& thuc hién diéu khién cong sudt trén kénh hudéng xudng tram géc giam
theo chu ky cong suat phét ra téi may di dong giam cong suat ra nhu vay duy tri
cho dén khi cac may di dong yéu cau cong suat ra b sung nhd do thiy ting ty 18
16i khung. Va tram gdc ting cong sudt phat ra véi sd gia 0,5dB duoc chuin bi
trude khi duoc yéu cau dé ting cong sudt ra cta timg may di dong.

S ting giam cong suit ra duoc thuc hién mot lan cho mot khung ma tiéng
noi cd nghia trung binh 12(20ms cham hon toc do tang/giam cong suét ra trén
kénh hudng 1én. Ving dong ting giam cong suit ra c6 thé duoc dieu khién toi +-

6dB xung quanh cong sudt ra trung binh.

Cubng 42 1o
hizu ma LIS Fhadioh Earlaigh
nhio dude
/ Suy hao trung
binh
Curly
Ciéng 8
SuBT Céng sust phet
phet cua kh&nog loo
LIZ
dic
voog ho y Cong sult
di.t'ul phét mong
khito mudno
b Curl;
Cubog 4o ZAng sultthu dude & i
1io hiAu 8
nhan mAy thu tAm g&e
dumic & i
Tram goic e
nhi voog \ Céng sult mong muso
k[':.L .dltu thungu‘th: " Curly
khizno -

K&t qua cta phuong phap diéu khién cong suit mach vong hé va kin duoc
chi ra trong hinh 4.2. Giao thoa Rayleigh ctia kénh hudéng 1&n khong lién quan

t6i kénh hudng xudng.
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Hinh 4.2. Tac dung diéu khién cong suit trén kénh hudng 1én

4.2 —Dung lugng

Dung luong mang vo tuyén 12 sd nguoi dung trong cell. Dung luong cung
cap ti 1& voi bé rong phé co thé st dung. Giao dién vo tuyén st dung hidu qua
phd s& dam bao mot dung lugng 16n. Trong cac hé thdng AMPS hoic TDMA,
tac nghén xay ra khi cac kénh vat 1y duoc ding hét. Trong hé thong CDMA tat
ca nguoi dung c6 chung phd bing rong, nén ngudi ding con duoc phuc vu
chimg nao con kénh luu luong & tram gdc. Thém thué bao truy cap s& lam ting
mitc can nhiéu va dnh hudng dén dung luong hé thong. Dung lugng khong chi
phu thudc vao s6 kénh vat 1y ma con bi giéi han bdi can nhidu tong thé. DE dat
duoc cuc dai dung luong phai tdi thiéu can nhidu tong. Vay dieu chinh cong suét
Ia didu khién dung luong. Trong hé théng CDMA tic nghén xay ra khi mat do
can nhiéu tf;ng dat dén mic cho trude so véi mic tap am nén, do la diéu kién tic
nghén mem.

Céc hé théng CDMA thuong duoc coi 1a c6 dung luong cao hon so véi
cac hé thong FDMA va TDMA vi & cac hé thdng nay hé s tai st dung tan sd
bang 1, nghia Ia cac tram gdc canh nhau c6 thé st dung cling mot bang tan. Tuy
nhién nhiu giao thoa dong kénh 1a mot trd ngai & cic mang CDMA, nhiéu nay
thuong duge goi 1a nhidu giao thoa da thAm nhap (MAI —Multiple Access
Interference) hay nhiéu giao thoa da nguoi st dung (MUI — Multiple User
Interference).

Tai st dung tan sd ctng véi mot thira sb tai st dung phit hop 1a mot bién
phap hiéu qua dé gidi quyét van dé vé nhiéu dong kénh trong cac hé thong
FDMA va TDMA. Tuy nhién viéc tai st dung tan s6 khong phai 12 giai phap
thich hop trong cac hé thing CDMA. & cac hé thdng nay dieu khién cong suit
chinh xac va phan tap cic dudng truyen dugc sit dung dé chéng lai cac anh
hudng ctia nhidu dong kénh. Khi nghién ctru hé thong CDMA, ta phai xét dén

nhidu dong kénh tir nhiéu ngudi st dung khac tham chi & mét 6 don.
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Trong hé thdng CDMA dé ting dung luong dudong xudng ta cb thé st
dung cac ky thuat nhu phat khong lién tuc dwa vao sy tich cuc thoai va phan
doan 6. Néu thoi gian tich cuc thoai 1a 40% thi vé mit 1y thuyét c6 thé dat duoc
thira s6 cai thién 1a 2,5. Phan doan mét 6 thanh 3 6 cling dam bao thira s cai
thién 12 3 khi anten dinh huéng 1y tudng, trong thyc t& thi hé sb nay 1a 2,55.

O hé thong CDMA tat ca cac kénh luu luong déu ding chung mot kénh
vO tuyén, vi thé tin hiéu manh thu duoc & cac tram di dong g?ln sé che khuét tin
hiéu tir cac tram di dong xa. Do d6 viéc diéu khién cong suat ap dung cho duong

1én s€ giam nhiéu giao thoa gay ra do hién tuong gﬁn xa noi trén.

Néu xét dén anh hudng ctia nhidu giao thoa giy ra do cac nguoi st dung &
cac 6 khéc thi ta phai xét thém mét thira s tai st dung tan s F. Céc tinh toan
cho théy tinh toan dung luong dudng 1én 16n hon rat nhidu so véi tinh toan dung
luong dudng xudng do do khi tinh toan dung luong ctia hé théng CDMA ta phai

tinh theo dung lugng duong xuéng.

4.2.1. Dung luong cuc duong truyén huéng lén

Trong cac hé théng sé, nang luong modi bit Eb can dat mic cao hon mat

d6 nhiéu tong To dé co thé nhan ding bit da truyen.

P
Eb = E (4])
P la cong suét tin hiéu nhan duoc & anten tram géc.
R Ia tc dd bit di ligu.
Gia thiét ring

+ Piéu khién cong suét 1a hoan hao.

+ Thué bao di dong phat cong suat di 16n.

+ Phan b thué bao 1a déu c¢6 N nguoi st dung.
+ W be rong bing tan cta kénh.

Mat do ning luong nhidu téng nhu sau:
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Tuw (4.1), (4.2) ta co:

N-1)P
10:( W) (4.2)
P W
E, R R
E, _ - 4.3
1, W-1)P N-] (43)
w
Giai ra ddi voi N:
(4.4)

Phuong trinh (4.4) 1a gan ding bac nhat. Dung luong N con bi anh hudng

bdi: nhiu tir cac cell khac, sy tich cuc tiéng, tap am nhiét.

IO+N0=r(N—I)P(I+f)+N0 45)
w
Trong (4.5), f 1a ty s6 ning luong nhidu tir cac cell khac véi cell xét.
(12 hé b trung binh tich cyc tiéng.
NO la tap am nhiét.
Tir (4.5) bigu thic (4.3) duoc viét lai nhu sau:
p P
E,  _ R _a 9 N (4.6)
N, +1, TL(N-DP(I+f) = &Rgl(N-DP(I+f) |
w ’ N
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Dung lugng cuc 1a dung lugng cuc dai co thé dat dugc trong nhing dieu

kién da cho. Véi khai niém nay cong suat P 13 vo cling 16n hon tap am nhiét.

P _@® E, GeR®&r(N- ])(I+f)P U
NW SN +1 2w & 1y (47)
0 ot 1, @W 2 N u
= £, oo
P N,+1, W g
[T (4.8)
0 e e Eb %RO
al - ——r N-1)(1+
_g gN ¥, % BTG ( )N f)u

Viy dung luong cyc twong tmg véi vé phéi (4.8) vo cung 16n, nghia 1a

mau sO bang 0:

aeNE %"RiQr(N 1+ f)=1 (4.9)
w
N-1I= R » N (4.10)
r(1+f)ae 9
09

Giai ra doi voi N ta co:

P& tinh toan dung luong N mot cach chinh xac hon, ta dua vao 2 thong sd
sau: thong sd k& dén sy khong hoan hio clia dieu khién cong suét va thong s6
biéu thi can nhidu giita cac dai quat & cung mdt mit bang BTS. Ta c6 phuong

trinh vé dung lugng cyc hudng 1én cta thong tin di ddng CDMA.
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w
N=— R 1 LGS (4.11)
e Ey L,z|1+fl’
&N +10

Véi W/R la tang ich xt 1y
é E,}, l:l Eb

éN’0+1’0U lﬁt}olsﬁ/ N, +1,

trong diéu kién diéu khién cong suat khong hoan hao.

Gs la tang ich dai quat hoa.

Cu thé la:

& E, o E &=L

g O,Q: b, 2 (4.12)
éNo+log Nyt

E b
V& No+1, laty sb tin hiéu / nhidu + tap Am can thiét trong diéu kién 1y

tudng vé diéu khién cong suat.

(e phuong sai diéu khién cong Suat.

( hing s6 co gia tri 0,1In10

Ta c6 thé dung thong sd F thay cho f

F= can~nhleutr0ngcell xét _ 1 (4.13)
cannhiéutrongvangoaicell xét 1+ f

Khi d6 (4.11) tr& thanh:
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_F—G (4.14)

Vidu: W = 1228800 Hz
R = 14400 bit/s
f=0,7 (=04 Gs = 2,4/3 (3 dai quat 1200)

E
~ i] =6,5dB s,=25 b=0,1n10

0Tty
é E’b O 65 (0.2325)
e———=10"e 2 =527=722dB 4.15
éNo +I()H ( )

1228800
L 14400 ® 1 el 6240
Dungluongcuchuonglén N =———=4— £—C—=» 19 4.16
§HOnECY § o §1+07 20453 o (410)

Két qua trén tmg véi GOS = 2%, cho bict mdi dai quat tdi da dat 19 nguoi
(12,3 erlang), toan mt bang BTS phuc vu 19 x3 = 57 nguoi dung tdi da.

Néu f = 0 (cell co lap) thi N =32 (4.11)

Dung luong cuc 1a dung luong 1y thuyét, khi thiét ké khong duoc vuot qua
75% dung luong cuc, ¢ nghia la trén thyuc t& mot dai quat khong qua 14 nguoi
(8,2 erlang) tinh cho hudng 1én. Ta c6 cac quan hé dugc bidu dién trong (4.11):

+ Dung luoc cuc hudng 18n cang 16n néu tde do dit lidu thoai cang thap.
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+ Dung luong cuc hudng 1én cang 16m néu ha thip duoc yéu cau vé

E/N,+],
+ Dung lugng cyc hudng 1én cang 16m néu giam nho tich cyc thoai.

+ Dung luong cuc hudng 1én cang 16n néu ti 1& can nhidu ngoai cell so voi

trong cell cang giam.
+ Dung luong cuc hudng 1én cang 16m néu ting ich giai quat hoa cang

tang.
+ Dung lugng cuc hudng 1én cang 1om néu diéu khién cong suat cang hoan

hao.
4.2.2. Téc do mi hoa thoai

0,0
=10
B0O,0

din

.. . ~ E-B'
(5ia tri trung binh [dB]m

, E
Hinh 4.3, Anh hudng clia 1y s6——2— déi véi dung Lugng
MNy+ I,

Dung lugng song mang CDMA phu thudc vao toc dd ma hoa thoai cla

Vocoder duoc st dung (4.11) chimg t& quan hé ty 1& nghich. Cac dd thi tuong

-

tmg:
—Téc d6 nhom 1 12 9600 bit/s ctia Vocoder 8 Kbit.
—Téc d6 nhom 2 1a 14400 bit/s ctia Vocoder 13 Kbit.
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4.2.3. Gia tri Eb/N0+I0 trung binh

Hinh 4.3 chimg to ring néu gia tri nay cang nhd thi cang phuc vu dugc
nhidu ngudi ding hon. Mot huéng nghién ctu nhim muc dich ting dung luong
12 hoan thién BTS sao cho giam thiéu Eb/NO+I0 yéu cau. Mai trudong thong tin
di dong yéu cau gia tri Eb/NO+I0 = 7 dén 7,5 dB. Néu xét riéng anh hudng cla
Eb/NO+I0, thi mot hé thdng vo tuyén c¢d dinh chi yéu cau Eb/NO+I0 thap hon 3

dB, so vdi thong tin di dong thi s ting gap doi sb nguoi dung.

4.2.4. Tich cuc thoai

Néu tich cuc thoai cang thép thi nhd bd ma hoa thoai tdc do kha bién, ma
tdc do dit lieu thoai va cong suat phat c6 thé giam nhd, tuong mg giam can
nhidu chung. Hinh 4.4 biéu thi diéu d6. Khi tich cyc thoai ting thi s6 ngudi ding

giam.

03 U4 0a Uh 0y 0.8 0a 1

Tich cuvc thoai

Hinh 4.4, Anh hudng cia rich cuc thoai d6i voi dung lugng

4.2.5. Can nhiéu

Hinh 4.5 cho biét : néu ti 1& nhidu ngoai cell so véi nhidu trong cell cang

tang thi dung luong cang giam.
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_ nhi{ungodicellxef’t (4.17)
nhieutrong cell xét

Céc gia tri f tuong Gmg cac md hinh truyén song.

Ghi chi: téc do suy hao x 10 = suy hao dudng truyén song

Gia trj f cang tang tir loai hinh cell nay sang loai hinh cell khac theo chiéu
sau:

cell cach i ( cell phii song doc dudng cao toc ( cell trong viing mang c6 it cell (

cell giita nhiéu cell khac.
35,0
=11}
g 30,0
_’; 25,0
5 200
d
15,0
g
£ 100
ES 5,0
0,0

Hinh 4.5. Anh hudng cia nhiéu cdc cell khic déi véi dung Lugng

4.2.6. Tang ich dai quat hoa
Ting tich dai quat hoa 1a thong sd chinh vé mic can nhiéu 1én cho cac dai

quat khac cho dai quat dang xét. Goi la tang ich dai quat hoa vi viéc dai quat hoa

35,0
[=11]
% 30,0
s 250
5 200
=]

15,0
g
g 10,0
*Eg 5,0

0,0

— 2 212223242526272829 3
P Tang ich dai quar hoa
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lam tang $6 nguoi st dung so véi Ommi. Khi s6 dai quat trong mdt mat
bang ting 1én thi mdi dai quat nhd di lam gidm can nhiéu mdi dai quat gay ra
cho dai quat khac, nhung sd dai quat gy nhiéu cho dai quat xét lai ting 1én.
Hinh 4.6 trinh bay cho truong hop mit bing c6 ba dai quat va ting ich dai quat
hoa tinh cho ca mit bﬁng 1a0.8x3=24.

4.2.7. Piéu khién cong suat khong chinh xac

Sai sb diéu khién cong suit duoc xem la gan ding logarit. diéu khién toc
d6 thép chong lai phadinh chim c6 hiéu qua. Nhung diéu khién tc do cao
khong giai quyét dugc phadinh nhanh, lic nay k¥ thuat cai xen to ra uu thé hon.
hinh 4.7 (5.8)

4.2.8. Phan tich tic nghén

Trong cac hé théng thong tin di dong FDMA, TDMA nguoi ding duoc
cap phat kénh tai nguyén khi nao kénh con. Vi luu lugng mudn truyén ta dung
md hinh erlang B d€ xac dinh s kénh can thiét tuong tng véi GOS cho trude.
Mo hinh erlang B 1a m6 hinh dich vu khong co xép hang, moi cudc goi tic
nghén déu bi huy bd. Tai luu lugng bing tich sb giita sb cude goi tong 1 gidr véi
thoi gian tién hanh cudc goi. Tai luu luong 1a s luong khong thir nguyén. Mot
erlang 12 luu luong trén mot kénh bi lién tuc chiém gitt. GOS 1a thong sb dé
dinh Iuong tic nghén trong cac hé thong thong tin duong truc (trung ké), bicu thi
Xac sudt tic nghén phat hién dugc. FDMA va TDMA xay ra tic nghén khi cac
kénh vat 1i bi chiém giit hét.

Céc gia tri vé tai luu luong va GOS cia dich vu thong tin di dong cellular
thuong duoc xac dinh trong gio ban (BH). BH la khoang thoi gian lién tuc dai
mot gidr trong ngay duoc thong ké cho biét mat do luu lugng cao nhét so véi cac

gi0 khac trong ngay. Cong thic erlang B ¢6 dang:
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4C
denan = (4.18)
A%
véi A 1a luu luong mudn truyen
C la sb kénh kha di.
Cac gia thiét ctia md hinh erlang B la:
+ S6 ngudi dung tiem ning 1a vo han.
+ Khoang cach gitra cac thoi diém khdi tao cude goi 1a ngau nhién.
+ Thoi gian tién hanh cudc goi la ngiu nhién.

+ Thoi gian thiét 1ap cudc goi la ngin khong dang ké.

4.2.9. Phan tich tic nghén mém trong CDMA

Khac véi cac thiét k& truyén thong ndi trén, hé thdng CDMA khong thé
dat can bang hudng 1én va hudng xudng, vi hai dang song hai huéng thiét ké
khac nhau. Ca hai hudng déu c6 dudng truyen dung lugng han ché. Tic ngheén
mém CDMA xAy ra khi tong thé ngudi ding giy ra mat do can nhidu 16n hon
mat do ph5 tap am nén mot gia tri ngudng tién dinh. Gia thiét ring hé théng
CDMA khéng bi han ché bdi phan ciimg, phan tich tic nghén mém dé tinh dung
luong.

Céc gia thiét [a :

1. S6 cude goi tich cuc 1a bién ngau nhién phan bd Poisson cb gié tri trung
binh ((/ (), d6 la Ivu lugng mudn truyén.

2. Mbi nguoi ding tich cuc véi xac sudt ( (khong tich cuc véi xac sudt 1—
r).

3. Ty s6 Eb/I0 can cho ngudi dung thay d6i theo diéu kién truyén séng dé
dam bao d¢ sai khung FER quy dinh. Thong thuong FER = 1%.

4. Tét ¢ cac dai quat déu c6 s6 luong ngudi ding bang nhau.

5. S6 ngudi ding phan bd déu trong mdi dai quat.
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a/ Su phan tich Iy thuyét

Ching ta ¢ thé cong thirc hoa sy tic nghén nhu sau: Can nhiéu trong cell

+ Can nhiéu ngoai cell + Tap 4m nhiét = Can nhiéu tong.

Tic ngheén xay ra khi:
& o &
A VE,R+& A v.(j)E,(j)R+NW > I (4.19)

i=1 j o=l

Véi K 1a s6 nguoi ding dong thoi trong mdi dai quat.

W 1a bé rong bing tan ma trai phd CDMA.

R toc do dit ligu.

EDb 12 niing luong mdi bit.

NO 12 mat do tap am nhiét nén.

10 12 mat do can nhidu tong cho phép.

Tich cuc thoai v 12 bién ngau nhién nhi thiic c6 xac suét p=Pr(v=1)1a
thong $6 tich cuc thoai.

Ta c6 thong s6 (= Eb/I0, sau d6 chia hai vé (4.19) cho IOR ta cb dang

mot:
& o & w
av,-e,-+aavi(j)e,-(j)>(1-h); (4.20)

i=1 j o=l

W/R la ting ich xtr 1y
(= NO/I0 1a gia tri ngudng tién dinh
Xac suit tic nghén trong hé thong CDMA 1a xac suat dé diéu kién trén

day duoc thyc hién.
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° é{ W..
ve +& avi(jjej)>(I-h )?E (4.21)

1 j o=l

X mot’:

tdcnghén

i
=PizZ=
i

Vay xac suét tic nghén trong hé théng CDMA duoc xac dinh bdi cac yéu
t6 sau:

+ Chét luong hé théng E0/I0.

+ Tich cuc thoai.

+ Bé rong bing tan trai pho.

+ Tde do dit lidu.

+ Mirc cuc dai cho phép clia can nhiéu.

Ptic nghén ¢ thé giam bét bing ting ngudng can nhidu 1/( = I0/NO. Day
Ia truong hop hé thdng CDMA chiju giam chit luong dich vu dé ting thém nguoi
dung. Gi4 tri ngudng can nhiu dugc nha khai thac van hanh mang thiét 1ap bing
phan mém x& 1y cudc goi. " Tic nghén mém" chinh 1a " dung luong mém'".

Su phan bd cha su kién Z trong (4.21) phu thudc vao cac bién ngau nhién
sau:

+ Tich cuc thoai v.

+ Ty s6 nang luong mdi bit trén can nhicu (.

+ S6 thué bao trong dai quat xét Nis.

+ S6 ngudi ding tich cuc trong mdi dai quat K.

Su phan bo bién ngau nhién v nhu sau:

~ 19 (1-1 Vs k! (4.22)

p = 32 (4.23)

trong (4.23) ( ddc trung cho tdc do su kién.
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( dac trung cho tdc do dich vu.

(/( dic trung cho luu Iuong mudn truyen.

Su phan b6 ( = Eb/NO phu thudc vao co ché dieu khién cong suat. Nguoi
ta xac dinh ( khi cell day tai véi FER c6 dinh. Dit liéu thir nghiém chimg t bién
ngau nhién ( c¢6 phan bd chuén logarit.

X

e=10" (4.24)

x 12 bién ngau nhién Gaussian c6 gia tri trung binh 12 m va phuong sai 1a

(. Momen béc nhat va hai coa ( la:

ébs )’ U.,

E(e)= E[exp(bx)] = exp_é_Tglp(bm) (4.25)
e u

E(e’) = Elexp(2hx)] = exp[Z(bS )Z]Jp(z bm) véib =0,1In10

b/ Truong hop cell dc lap
Déi véi cell doc lap, Z 1a tong ctia K bién ngiu nhién, véi K 1a sd nguoi
dung dong thoi trong cell.

iy éA-Ez)u
xdcsudttacnghémr Qa———=+() (4.26)
eST(Z)

E 1a ky vong toan hoc.
STD la phuong sai.

Ta c6 phuong trinh:
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(0]
gW(/g)Ih)ég* aE(bS)%
exp(bm m -

xdc sudt tdc nghén= Qg b 2 %T
¢ \/g—%’ exp[Z( bs )2] :
g Mg &

¢/ Hé thong c6 nhiéu cell

(4.27)

Trong hé thdng nay ching ta can nghi dén can nhidu do nguoi ding trong

tat ca cac cell gay ra.

d/ Pic tinh suy hao dudng truyen

Diéu khién cong sut co y nghia quyét dinh dén dic tinh chét luong hé

théng CDMA. Néu cho ring suy hao dudng truyén chi phu thudc vao cy ly tir

may di dong dén tram gbc thi may di dong dugc diéu khién cong suat bdi BTS

gan nhit.

Suy hao duong truyén thuong do cu i t5i thiéu 1 km nhim tranh hiéu tmg

truong gan.

¢/ Can nhiéu tir cac cell khac

Mat d6 nhieu chuan hoa do cac cell khac giy ra c6 thé viét: JO = Toc / 10

Vi Toc = nhidu tong tir cac cell khac chia cho W nén:

tong cdc nhleunrcaccellkhac “ io & 7 9E RvKO

[ w llceIISgg 0 g

Jy =

Cu li tr may di dong dén BTS khac duoc xét

rm cu ly tir may di dong dén BTS ma n6 dang lién lac.
ro khoang céch tir cac thué bao dén cell.

( s6 mii biu thi tbc do suy hao.

v hé s6 tich cuc thoai.

Toc mat dd nhiéu cac cell khac.

(4.28)
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10 Mat d6 nhiéu tong cho phép.

W bing tan trai rong.

EbR ning luong mdi bit * tde do sd licu.

Tich s6 nay la cong sut tin hiéu ma BTS nhan duoc tir MS, véi gia thiét
ap dung diéu khién cong suat.

( dic trung cho suy hao dudng truyen.

4.2.10. Dung luong dudng truyen hudéng xudng

Dung luong duong truyén hudng xudng duoc tinh toan tuong tu nhu trén,
nghia 12 phai tinh ty sd ning luong trén mdi bit trén mat do can nhiéu véi nguoi
dung. & hudng xudng, cac kénh pilot, nhin tin va dong bo déu la can nhiu ddi
véi kénh luu luong. Do d6, d€ xac dinh duoc luu luong dudng xudng, ta phai xét
dén anh hudng ndi trén va diéu kién truyén song da duong, toc do nguoi ding.
EO/10 =2 (20 dB.

a/ Tinh gan diing bac nhit dung luong duong truyén hudéng xudng

N < (d-x) (4.29)
I/eff (3S3wa))( 3way + 2S2wayx2way + S]wa))(Iway)

&+qum 2/10
— (Ion(i) - | (i))]ogNnmJ,- 5
N " (4.30)
il (UE
Loy =14 W (4.31)

N dung luong tinh bing erlang.

Veff hé s6 tich cuc thoai hiéu dung.

(pps ty 1& trong tong cong suat cell clia cac kénh pilot, nhin tin, dong bo.
Siway ty 1& ngudi dung bi chuyén giao duong i.

(iway ty 1& cong sudt cell cip phat cho mdi dudng i.

Ton(i) can nhiéu chuan hoa tong d6i véi nguodi ding duong i.
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Tocn(i) nhiéu chuin hoa clia cell khac (khong bao gom séng mang lién

ke).

((i) ty 1& cong suat phuc hodi cho dudng két ndi i.

Béng sau ddy ra cac tham s6 dién hinh. V&i cac tham s d6, ta ap dung

cac phuong trinh (4.29(4.31) thi tinh dugc dung luong dudong truyén hudng

xuong:

—Néu Vocoder toc do nhom 1, N = 14,7 erlang

—Néu Vocoder toc d6 nhom 2, N = 7,5 erlang

PARAMETER 1-WAY | 2-WAY | 3-WAY
Sy 0,4 0,35 0,25
- 0,134 0,3 0,3
e 0,92 0,92 0,8

E,/ Nt for 13 Kb 15,5dB 9 dB 7dB

E,/Nt__ for 8 Kb 13 dB 7dB 5dB

iway

FPC, 1,2 dB (13 Kb)
1,5 dB (8 Kb)
Xigay 0,37
W/R 85,33 (13 Kb)
128 (8 Kb)
V., 0,48 (13 Kb)
0,56 (8 Kb)

Bang 1. Vidu vé cac tham s phuc vu tinh toan dung luong

b/ Tinh dung luong: s6 nguoi ding
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&lre)

avga & FV,q=1-b (4.32)
e i=I u
I-b
(4.33)
th
avg
&; 0
h ( lc,1s +2[)Ic2 )+(2 2¢,2s +3f)203s) _+ 3f)3¢ 3s - (434)

Vi g Vi@
Véi C 1a dung luong cell (sd nguoi dung).
g 1a tham s6 chuyén giao mém.
Fi 1a ty 1& cong sudt cap phat cho thué bao i.
Vi la tham s tich cuc tiéng clia thué bao i.
(1a ty 1& cong suét cap phat cho cac kénh bao hiéu.
h 12 he s giam chuyén giao do cong suat thém vao ctia kénh diéu khién
cong sut.
Pic, js 1a xac suit chuyén giao cta cell i, dai quat j.

vi Ia tich cyc tiéng khi chuyén giao & duong i.

30 1
y, =830 2L, (435)
€24dg e24g

v, =043;v, =048 v; =051

(i 1a ting ich diéu khién cong suit khi chuyén giao & dudng i (tinh so voi
kénh luu lugng).

(1a tich cyc tiéng (gia tri trung binh).

4.3 —Chuyén giao

O cac he thdng thong tin di dong t6 ong, chuyén giao xay ra khi tram di
dong dang lam cac thu tuc thAm nhap mang hodc dang c¢6 cudc goi. Muc dich
ctia chuyén giao 1a dé dam bao chat luong dudng truyén khi mot tram di dong
roi xa tram gbc dang phuc vu né. Khi d6, n6 phai chuyén luu luong sang mot
tram gbc m&i hay mot kénh méi. & CDMA ton tai hai dang chuyén giao la

chuyén giao mém (Soft Handoff) va hai dang chuyén giao cimg (Hard Handof¥).
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+ Chuyén giao giira cac 6 hay chuyén giao mém (Soft Handoff).

+ Chuyén giao giita cac doan 6 (Intersector) hay chuyén giao mém hon
(Softer Handoff).

+ Chuyén giao cimg giita hé théing CDMA nay véi hé thong CDMA khéc.

+ Chuyén giao cimg giita hé théng CDMA dén hé thong tuong tu.

Chuydn vilng mém

N

Chuydo ving citng

Hinh 4.8: So sanh chuyén ving mém va chuyén vung ciing

Nhu da miéu ti trong hinh 4.9, cA BS ban dau va BS méi cling tham gia
vao viéc chuyén giao cudc goi ddi véi chuyén giao mém.
Viéc chuyén giao cudc goi thong qua trinh ty: BS ban dau, ca hai BS, BS

md&i. Luogc @6 d6 lam t6i thiéu hoa su gian doan cudc goi va lam cho nguoi st
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dung khong nhan ra trang thai chuyén giao mém. Do do, trong khi hé
thdng analog va hé théng TDMA s6 chap nhan hinh thitc chuyén mach "cit —
trude khi —néi" thi chuyén ving mém ctia h¢ thong CDMA chip nhan hinh thic
chuyén mach "ndi —trude khi —cit".

Sau khi cudc goi dugc thiét 1ap thi may di dong tiép tuc tim tin hiéu cta
BS bén canh dé so sanh cuong do tin hiéu cua 6 bén canh v&i cuong do tin hig¢u
cta 6 dang st dung. Néu cudng do tin hiéu dat dén mot méc nhat dinh nao do cb
nghia la may di dong da di chuyén sang mét ving phuc vu ctia mot BS méi va
trang thai chuyén ving mém c6 thé bit dau. May di dong chuyén mot ban tin
diéu khién t6i MSC dé thong bao vé cuong do tin hiéu va s6 hidu cta BS méi.
Sau d6, MSC thiét lap mot duong ndi méi gitta may di dong véi BS méi va bit
dau qua trinh chuyén ving mém trong khi van gitt duong két ndi ban dau. Trong
truong hop may di dong dang trong mot ving chuyén ddi gitra hai BS thi cudc
goi duoc thyc hién bdi ca hai BS sao cho chuyén ving mém c6 thé thuc hién
dugc ma khong cb hién tuong ping-pong giita chiing. BS ban dau cit duong két

noi cudc goi khi vigc dau ndi cude goi voi BS maéi da thuc hién thanh cong.

4.3.1. Chuyén giao mém va mém hon

Chuyén giao mém va mém hon duya trén nguyén tic két ndi "ndi trude khi
cit". Chuyén giao mém hay Ia chuyén giao giita cac 6 la chuyén giao thyc hién
gifta cac 6 khac nhau. Chuyén giao mém hon 1a chuyén giao giita cac doan 6 cta
cung mot O.

Chuyén giao mém la chuyén giao trong d6 tram di dong bit dau thong tin
v6i tram gbc khéc trong khi chua cit két ndi véi tram goe cii. Chuyén giao mém
chi dugc thuc hién khi tram géc méi va ¢l cung lam viéc & cung mot tan sd.
Chuyén giao mém chi c6 thé thuc hién & hé théng thong tin di dong té ong
CDMA vi & déy st dung chung mot kénh tan s6 nén tram di dong khong can
thay doi kénh tan sd khi nd di chuyén vao vung phuc vu méi.

V6i chuyén giao mém tram di dong co thé thong tin véi hai hay nhiéu

tram gbc. Tin higu & cac tram gdc nay co thé duge két hop véi nhau dé ting chét
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lugng tin hidu dudng xudng. & duong 1én théng thuong cac tram gde tach tin
hi¢u doc lap. Néu tin hiéu nay khac nhau trung tam chuyén mach ¢6 thé chon tin
hiéu t6t nhit. Xét tram di dong thong tin voi hai tram géc:

Trong khi thiét 14p tin hiéu tram di dong bam theo tram gdc ¢ cong suit
phat manh nhit, déng thoi tram di dong lién tuc theo doi tin higu cua cac tram di
dong khac. Khi phat hién mét tram géc c6 cong suat da 16m tram di dong sé
théng bao cho tram gdc ma nd dang bam. Tram gdc nay sé thong bao cho trung
tam chuyén mach d€ cho phép tram géc méi nay thu va phat tin hiéu véi tram di
dong. & duong xudéng may thu RAKE thu tin hidu & ci hai va diéu chinh tré. &
duong 1én mdi tram gdc gidi dieu ché va giai ma khung tiéng mét cach doc lap
roi giri ching dén trung tim chuyén mach dé chon cac khung nay. Viéc chuyén
d6i 6 x4y ra tir tir. O thir hai duoc tir tir dua vao st dung, bt dau ngay khi chuyén
sang 0 lan can. Khi tin hiu & tram gdc thir nhat qua yéu dén mic khong thé gii
diéu ché, giai ma duoc thi tram géc nay sé€ bi loai trén co s& cuong do tin hiéu
truong hay chinh bdi tram gdc nay. Trong thuc t& d€ tranh viec chuyén giao
thuong xuyén thi tram gdc méi chi duge cho phép khi cuong do tin hiéu trudong
ctia n6 kha 16n so voi 6 thir nhit. Didu nay lam cho hiéu ning & bién gidi 6 giam.
Mot diém dang chd ¥ la chuyén giao mém cho phép ting dung luong ctia hé

théng CDMA c¢6 tai cao va ting ving pht 6 & hé thong b tai thap.
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DIs
QuyZt dinh chn . B

1 chuyéan gia BEGOC BsBicH
Z
3 Yy chu chuyén giao
4 T#u chu chuydn giao
3 Luu ldog O

-l
& join RE
T jin ACE
g HO ACK
e HO ACE
1o l#oh chuyén giao

g
1L hoén thioh HO
1z tio e HO
13 xdc ohfno tio HO

il

14 ’oh do piler

-
L5 kgt qua da pilor

L

4.3.2. Chuyén giao ctimg

Hinh 4.10 . Bar dau qua trinh mét chuyén giao mém

Chuyén giao cimg duoc thuc hign khi can chuyén luu luong sang mot
kénh tan s méi. Cac hé thing TDMA va FDMA déu st dung phuong thic

chuyén giao nay.

Chuyén giao ctng thuc hién phuong thic "cit trudc khi ndi". & chuyén

giao nay ket noi voi kénh cii bi cat trude khi két ndi voi kénh mdi. Nhuoe diem

cta chuyén giao nay la c6 thé rét cude goi do chat lugng cta kénh méi qua xau

trong khi kénh cii da cit. Cac so do chuyén giao cimg bao gom:

+ Chuyén giao CDMA dén CDMA: tram di dong chuyén dich giita cac 6

hay doan 6 lam viéc & tin s6 CDMA khac nhau.

http://www.ebooks.vdcmedia.com



TRINH QUOC BAO 107

+ Chuyén giao cimg CDMA dén twong tw: tram di dong chuyén kénh luu
lugng CDMA dén kénh tiéng tuong tu.

4.3.3. Chuyén giao o hé théng thong tin di dong CDMA IS95
a/ Khai niém ve cé(; tap kénh pilot

Céc thong s6 tim kénh pilot va cac quy tic d€ phat ban tin do cuong do tin
hiéu duoc thé hién & cac tap kénh pilot sau day:

1. Nhém chti A: nhém chii A chita cac kénh pilot lién két véi cac kénh luu
luong (KLL) duong xuéng (ham Walsh) duoc 4n dinh cho tram di dong. Tram
gbc thong bao cho tram di déng ndi dung ctia nhém chi A bing ban tin 4n dinh
kénh hay ban tin huéng dan chuyén giao.

2. Nhém thir C: tap nay chita cac kénh pilot hién thoi khong nim trong
nhém chii A, nhung cudng do tin hidu thu duoc tir cac kénh pilot nay di 16n dé
chimg o cac KLL duong xudng ¢ thé duoc giai diéu ché thanh cong.

3. Nhom gan N: nhém gan N chita cac kénh pilot hién thoi khong nim
trong nhom chii A va nhém thir C va ¢ thé 1a tng ctr do chuyén giao. Danh sach
ban dau cta cac kénh ké can dugc gt dén tram di dong & ban tin thong s6 hé
thdng trén kénh tim goi.

4. Nhém xa R: nhém xa R chira tit ca cac kénh pilot trong hé thong trir

cac kénh cua nhom chu A, nhom tht C va nhom gﬁn N.

b/ Qua trinh quyét dinh chuyén giao

Qua trinh quyét dinh chuyén giao duoc thuc hién theo biéu do hinh ciy.
Tram di dong lién tuc tim kiém céc kénh pilot méi, khi tim thdy mét kénh pilot
méi nd do cudng do tin hidu ctia kénh nay. Néu cudong do dién truong vuot qua
mdt ngudng cho trude thi s& cd mot ban tin vé do cudong do kénh pilot duge tram
di dong gti dén tram gdc dang phuc vu nd. Tram gbc nay co thé an dinh mot
KLL duong xudng (ham Walsh) lién két véi kénh pilot méi cho tram di dong dé

sau nay thyuc hién chuyén giao mém.
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Mot kénh pilot duoc nhan dang bdi tan sd, dich thoi gian ctia chudi pilot
PN va ham Walsh 0 (W0) tuong tmg. Kénh luu luong dudng xudng duoc lien két

véi kénh pilot ¢6 cling tan sd va ciing dich ctia chudi pilot PN.

Tim pilot ti#p thao (Fx)
Whém gho W hay ohom xa B

¥

!

Fx vudt ogutog T-Add

L. Chuyén pilot vao ohom thir C
. Gif bao tin do cubog 4@ 1o hidu pilo
d&n am g

Px wirgr T-Canp 2o v91 mat
pilot ohom chis

¥

1. Sit ben o do pilor o tem gec

WHn 4% pilor Px 0 . Thu béno tin hitiog déo chuy£n giao tit em géc
ohom chil A 3. Chuyén pilor v ohom chi A (Tem di déog vao

khuydn giao mém)

M. Git bao to hoao thaoh chuyén giao 4o 1am goc

Hinh 4.11 . Luu dé quyét dinh chuyén

¢/ Cua so tim
" Tram di dong thyuc hién viéc tim kiém kénh pilot trong mét khoang thoi
gian cho trudc duge xac dinh bing s chip ctia chudi pilot PN duoc goi 1a clia s&
tim.
Khi tim kénh pilot, tram di dong khong thé giéi han dén thoi gian dich
chinh xac ciia chudi pilot PN do hién tugng phadinh nhiéu tia. Cac dich thoi cta

chudi pilot PN lién quan dén phan xa nhiéu tia s& cach dinh dich thoi cia tia di
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théng vai chip. N6i mot cach khac cac phan tir clia tia phan xa s& dén muén hon
vai chip so véi tia di thang.

Tram di dong sé& dinh tim cla ctra s6 tim kiém cho mdi kénh pilot trong
nhém chii A va nhém tht C xung quanh phan t& cta tia dén sém nhét. Kich
thude clia clra s6 duge xac dinh theo sb cac chip clia chudi pilot PN.

Tram di dong ciing can dinh tim cla clra s6 tim cho mdi kénh pilot ctia
nhom gan N va nhém xa R xung quanh dich thoi ctia chudi pilot sit dung chuén

thoi gian cta tram di dong.

L
1

32.768 [chip]
Chudi pilot

.,UHHHHHWH‘ A

Céc cira s6 tirh

N

Tin hiéu nhiéu tia trong cira s6 tim kiém

Hinh 4.12. Cac cira s&

d/ Po cuong do truomg

Tram di dong ho tro tram géc dang phuc vu trong qua trinh chuyén giao
bang cach do (thong qua cac phan t& tim kiém va cac may thu Rake) va bao cio
cuong do clia cac kénh pilot thu dugc. Mbi lan thuc hién do, tram di dong sé gui
ban tin cuong d6 kénh pilot dén tram gdc hién thoi trong cac diéu kién sau:

1. Mot kénh pilot & nhém chii A giam thap hon ngudng (T-Drop) va dong
ho thoi gian giam ngudng chuyén giao (T-TDrop) da chay hét.
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2. Cuong do cia mot kénh pilot trong nhom thir C vuot qua cuong do cua
mot kénh pilot trong nhom chit A mot luong la: T-Comp x 0,5dB.

3. Cuong d6 cia mot kénh pilot trong tap lan can va nhom xa R vuot qua
ngudng phat hién cta kénh pilot T-ADD.

Ban tin do cuong d6 tin hiéu chita dich thoi PN cta kénh pilot dugc do,

cuong do cua nd va trang thai ciia dong ho giam ngudng chuyén giao.

e/ Ban tin huéng dan chuyén giao (dwong xudng)

" Sau khi xem xét ban tin do, tram gdc hién thdi ¢6 thé quyét dinh hudng
dan tram di dong chiém kénh pilot m&i (trong khi van duy tri thong tin v6i kénh
pilot hién thoi). Khi nay tram gdc gt ban tin huéng dan chuyén giao dén tram di
dong. Ban tin nay gom:

1. S6 trinh ty ctia ban tin huéng dan chuyén giao.
. 4n dinh tan s6 ctia kénh CDMA.
. Nhom cha A bay gio chita cac kénh pilot méi va cii (cac dich thoi PN).
. Kénh ma (ma Walsh) lién két véi mdi kénh pilot trong nhém chi A.
. Kich thudc ctra s6 tim kiém cho nhom chtt A v nhém thit C.
. Ngudng phat hién kénh pilot (T-Add).
. Ngudng giam kénh pilot (T-Drop).
. Gia ti ddng ho giam chuyén giao (T-TDrop).

O© 0 3 O U K~ W N

. Ngudng so sanh gilta nhdm chi A va nhom thit C (T-Comp).

f/ Ban tin hoan thanh chuyén giao (duwong 1én)

Mot khi tram di dong d3 nhan dugc ban tin huéng dan Chuyén giao tu
tram gdc cii hién thoi, nd chiém tram géc méi trong khi van duy tri thong tin véi
tram gdc cii. Bay gi¢ nhém chti A chita ca tram hién thoi 1an tram méi. Sau khi
chiém vao tram gdc méi, tram di dong gl ban tin hoan thanh chuyén giao dén

ca hai tram gc. Vao thoi diém nay, tram di dong dang chuyén giao mém.
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Bén tin hoan thanh chuyén giao chita ca tip méi (cac dich thoi PN cii va

md&i). Ban tin nay duogc g dén ca hai tram.

g/ Duy tri cac tap

Tram di dong s& lién tuc theo ddi cudng do truong cla tit ca cac pilot
trong hé thong. Sau d6 trang thai clia timg pilot s& duoc so sanh véi cac ngudng
pilot khac nhau (T-Add, T-Drop, T-Tdrop, T-Comp, két thic thoi gian ctia dong
ho). Khi nay kénh pilot duoc chuyén tir tap nay sang tip khac tuy thudc vao

nguong noi trén.

Trinh ty tim

M3di kénh pilot trong nhom thit C chi dugc tim sau khi da tim tat ci cac
kénh pilot trong nhom chii A. Mdt kénh pilot trong nhém gan N chi duoc tim
sau khi da tim tit ci cac kénh pilot trong nhém thir C. Mot kénh pilot trong

nhém xa R chi dugc tim sau khi da tim hét cac kénh pilot trong nhém gan N.

h/ Xw ly kénh luu lugng

o

Xw Iy kénh luu luong duong xudng

Tét ca cac kénh luu luong 4n dinh cho tram di dong va cac pilot lién két
trong nhom chiit A déu mang cling mot thong tin luu lwong trir kénh con diéu
khién cong suit. Khi nhom chti A chira hai hay nhiéu pilot, tram di dong phai
dam bao thu phan tap bing cach két hop cac kénh luu luong duong xudng lién
ket.
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Tram goc A Tram goc B
' PN(t-ra) PN(t-tb)
: WL(T) W)
Ki hiéu:

- % PN(t-ra), PN{(i-tb): cdc chubi
. pilot cthia PN dich thei ta, th

* Wi(t), Wij(t): cdc maWalsh
" %1, t'b: 1€ truyén lan

PN(it-ta-1a) B B B PN(t-tb-t'b)
Wit-12) Wilt-r'b)
Két hop phan tap & tram géc

Hinh 4.13. Ké&r hgp phan rap cdc KLL dudng xudng & rram di dong

X Iy kénh lvu luong duong lén (chuyén giao gitia céc 0)

o

Trong qua trinh chuyén giao giita cac 6, tram di dong phat cling mot thong
tin dén cac hai tram géc. Mbi tram géc nhan duoc thong tin tir cac tram di dong
véi tré lan truyén khac nhau (hinh 4.14). Khi nay tram gdc sé gti thong tin thu
duoc dén bd ma hoa tiéng chon lya. BO nay s€ chon khung t6t nhat va loai bd

khung c6 chit luong kém.

Xu Iy kénh lvu lugng duong Ién (chuyén giao giita cac doan 06)

o

Trong qué trinh chuyén giao giita cac doan 6 tram di dong phat cting mot
thong tin dén cA hai doan 6 (hinh 4.15). Cac tram thu s& nhin duoc tin hiéu cla
ca hai doan 6 va gui tin hiéu dén bo ma hoa chon Iya. Nhu vdy s& chi c6 mot

khung tiéng dugc xit 1y.
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Chuyen Tram cla é
mach .
Bo mi hoa tiéng/ |
chon lua B
Ky¥ hiéu:
* d(1): 80 ligu cla nguoi dung
* c(f): mi cla ngudi diing Phan tir kénh; keér
* 1, 'b: 1ré lan truyén hop kénh va giai ma
dit-ra)c(t-1'a) | | | d(t-r'bicit-t'b)
1
i Tram di dong I i
ditic(t) — ™

Hinh 4.15. Xir 1y KLL dudng lén khi chuyén giao giita cdc doan 6

i/ Qua trinh cac pilot vao cac nhom o cac nguong

2

Ycuong do tin hisu

T-Add
T-Drop

1 2 3 4 5 6 7 Thsi gian

Whom go

hay ohom xa Mhsm thir Whim chis Whém ghn

Hinh 4.16.Qué trinh chuyén rap khi thay déi ngugng
Ta c6 cac ngudng chuyén giao nhu sau:
1. Pilot vuot qua T-Add, tram di dong phat di ban tin do cuong do pilot va

chuyén pilot tir nhém gan N vao nhém thir C.
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Khi cuong do ctia mét pilot trong nhom thir C ting dan va thod mén dicu
kién:
Pc —Pa > T-Comp x 0,5 dB

trong d6 Pa 1a cong suat pilot cia nhom chii A, thi ban tin do cuong do

pilot duoc phat dén tram gbc.

2. Tram gdc phat ban tin huéng dan chuyén giao. Nhom chii A = cac pilot
cli va moi.

3. Tram di dong chuyén pilot vao nhém chii A va phat di ban tin hoan
thanh chuyén giao.

4. Cudng do cta pilot cii giam thdp hon T-Drop; Tram di dong khéi dong
dong ho thoi gian giam chuyén giao.

5. Thoi gian chuyén giao T-d'drop d4 hét. Tram di dong phat di ban tin do
cuong do pilot.

6. Thoi gian giam chuyén giao T-Tdrop da hét. Tram gdc phat di ban tin
huéng dan chuyén giao.

7. Tram di dong chuyén pilot cii tir nhom chii A vao nhém gan N va phat

di ban tin hoan thanh chuyén giao.

4.4 -Pic tinh diéu ché va t6 chite kénh

4.4.1. Tin hiéu kénh CDMA huong lén

Kénh hudng 1én ghép phan chia theo ma bao gom kénh tham nhap va
kénh luu Iuong huéng Ién. Ciing nhu tram gbc, may di dong khong thiét 1ap thoi
gian h¢ théng, no khong thé thuc hién viéc do tim lién két cho tin hiéu kénh
huéng 1én nhan dugc. B&i vy, dic tinh didu ché cta kénh hudng xudng khac
véi dic tinh cia kénh hudng 1én. Dic tinh dieu ché ctia kénh huéng 1én theo kiéu
ché truc giao mang 64 tai cac toc do 9600, 4800, 2400 hoac 1200 bit/s nhu tai

diém A trong hinh 4.17. Téc do truyén dan bung nd thyc t& duoc giéi han véi
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28,800 ky hiéu ma trong mot gidy. Két qua 12 nd trd thanh chip Walsh véi

van tdc ¢6 dinh 307,200 ma trong mot gidy. Mdi chip Walsh duoc chia thanh 4

chip PN. Van toc chudi PN trai phd dugc ¢b dinh 1 1.2288 Mega ma/gidy. Cac

tham s diéu ché kénh luu luong 1én va cic tham sb dieu ché kénh truy nhép

duoc liét ké tuan ty trong bang 4.2 va 4.3.

Cangz chil
thi = hat
luing
8,6 Kbpe Ehung 3,2 FEhe 3,6 Ebpe
4.0 Ehps chome | 44 Fbe 4.8 FEbps Ry higu
2,0 Khbpe 4 2,0 Ehbge 24 Ebr | mB hed i B
0,2 Ebps : 08Ebgs | S48 % | |9 Ebp | wedo _ Bifu ché
3,6Kb/s - bir m# - 143 pel Chixan pe| T glE0
Birthéog tinl 72, 80, 40 ¥a hed 2usi A T B < £4 mim o
beae 16 bivkbuog 4,8Fbfs
3072 s
i)
Chubi = lidu k#oh I
Tée do At ligw kbung cas(2rft)
' v
i ™ E# loe bang
o o thé
WL o3 a
. E F .
Cum drr ligu ,/‘\ 1{& FI¥ chip S0
oghu ohizo o ‘\\‘j = 1w 406,503
1Y i
3 FI¥ 2hip ool b L9, Boleebong
12288 Meps h h h 1héog
k*j ﬁ Lol
Ei phdt . . :
s dii Chuiss ligu kenh Q sinf 2aft )
Wdt namb dai

Hinh 4.17. Qua trinh diéu ch€ & kénh CDMA huéng lén

Thamm <& Téc do s6 ligu (bit/s) Pon vi
9600 | 4800 | 2400 | 1200
Téc do chip PN 1.2288(1.2288|1.2288|1.2288 Mc/s
Téc d6 ma 13 | 13 | 173 | 13 bit/ky higu ma
Chu ky phét chiém 100% | 50% | 25% |12,5% %
Téc d6 ky hidu ma 28,800(28,800/28,800[28,800 Ky hiéu/gidy
Diéu ché 6 6 6 6 Ky hi¢u mé/diéu ché
Téc d6 ky hidu dieu ché | 4800 | 4800 | 4800 | 4800 Ky hiéu/giay
Téc d chip Walsh 307,20[307,20[307,20[307,20 kc/s
Thoi gian ky hiéu dieu ché  [208.33|208.33|208.33|208.33 us
Chip PN/ky higu ma 42.67|42.67|42.67|42.67|  Chip PN/ky hiéu ma
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Chip PN/k§ hiéu diéu ché | 256 | 256 | 256 | 256 | Chip PN/k§ hiéu diéu ché

Chip PN/chip Walsh 4 4 4 4 Chip PN/chip Walsh

Bang 4.2. Cac tham sb diéu ché kénh luu lugng huéng 1én

Tham <& Téc do so ligu (bit/s) Pon vi
4800
Téc d6 chip PN 1.2288 Mc/s
Téc d6 ma hoa 13 bit/ky hiéu ma
Lap ky hiéu ma 2 Ky hiéu/ky hi¢u ma
Chu ky phat chiém 100.0 %
Téc do ky higu ma 28,800 Ky higu/gidy
Dicu ché 6 Ky hi¢u méa/ky hiéu dieu ché
Téc d6 ky higu diéu ché 4800 Ky hiéu/gidy
Téc d6 chip Walsh 307.20 ke/s
Thoi gian ky hiéu diéu ché 208.33 us
Chip PN/ky hiéu ma 42.67 Chip PN/ky hiéu ma
Chip/ky hiéu diéu ché 256 Chip/ky higu diéu ché
Chip PN/Chip Walsh 4 Chip PN/Chip Walsh

Béng 4.3. Cac tham sd diéu ché kénh truy nhép

a/ M4 hoa xoin.

Bo6 ma hoa xoan véi chieu dai bat budc 1a k=9 va van téc 1/3 nhu duoc chi
thi tai diém B trong hinh 4.17

Cac ham tao ma la g0 twong duong 557 (octal), gl twong duong 663
(octal), va g2 tuong duong 711 (octal). Toc dd tao ma la 3 ky hiéu cho mdi bit sd
licu dua t61 bo tao ma. Cac ky hiéu ma nay duogc phat ra do do ky hiéu ma (c0)
duoc ma hoa véi ham tao ma g0 s€ duoc dua ra trude, ky higu ma (c1) dugc ma

hoa voi ham tao ma g1 s€ dugc dua ra thir hai, va ky hi¢u ma (c2) dugc ma hoa
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voi ham tao ma g2 s€ duoc dua ra cudi cung. Trang thai ciia b6 ma hoa
xoin sau khi khéi tao s& ¢ trang thai véi tat ca cac bit 1a 0. Ky hidu ma dau tién
dua ra sau khi khai tao s€ 1a ky hiéu ma duoc ma hoa voi ham tao ma g0.

Ma hoa xodn can phai ¢ bo cong modul 2 cho cac nhanh lya chon cta
chudi sd liu duoe tré thoi gian lién tiép. Chiéu dai cia do tré chudi sb lieu
tuong tmg véi k-, & ddy k 1a chidu dai bit budc ctia ma. Hinh 4.18 cho thay bo

ma hoa cho h¢ ma duoc gidi thiéu trong muc nay.

p 0O
Wans
b E5 higu
a mi diu ra
thong tin
déu vao
\\K‘s/ -
N Pl c2

-

Hinh 4.18. K =9, t6c do 1/3 bomi hoa xoan

Tai diém B va C trong hinh 4.17 thyc hién cac chic nang sau.

1. Trong kénh truy nhap, mbi ky hiu ma c6 tc do s6 lidu ¢ dinh 1a 4800
bit/s va méi ky hiéu duoc 1ip lai mot lan.

2. Trong kénh luu luong, téc do sd lieu 16n nhat 1a 9600 kb/s. Trong
truong hop toc do sb lidu 12 4800 kb/s thi mdi ky hiéu duoc lip lai mot lan. Vi
toc do sd lidu 2400 kb/s thi mdi ky hiéu duoc 1ip lai 3 1an lién tuc, va véi toe do
1200 b/s 1a 7 lan.
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b/ Chen

Nhu cho théy tai diém D trong hinh 4.17, thuét toan chen véi kiéu to chiic
32 hang va 18 cot. Trong truong hop tde do 9600 kb/s, bd cheén bao gdbm mot ma
tran 32x18 nhu trong bang 4.4.

Tai tdc do 9600 b/s, thir tu truyén theo thir ty trong hang va theo hang cho
t61 hét hang 32. Tai tdc do 4800 b/s, viee truyén theo trat tw mo ta nhu sau, trén

co s& hang nao s€ dugce truyen.

S6 thir tyr hang >

Trong cong thitc trén, thir t truyén nhu sau:

JJ+2,J+1, J+3 (4.36)
Trong truong hop nay, J=1+4.i, i=0, 1, 2, 3 ...(32/4-)
Tai toc do 2400 b/s, viec truyen theo trit tw md ta nhu sau, trén co' s& hang nao

s€ duogc truyen.

J, J+4, J+1, J+5, J+2, J+6, J+3, J+7 (4.37)
Trong truong hop nay, J=1+8.1, i=0, 1, 2, ... (32/8-)
Tai toc dd 1200 b/s.

J, J+8, J+1, J+9, J+2, J+10, J+3, J+11, J+4,

J+12, J+5, J+13, J+6, J+14, J+7, J+15 (4.39)

Trong truong hop nay, J=1+16., i=1, 2

Trong truong hop ky hiéu ma cta kénh truy nhép, cac duong cia bd chen theo

thir tu sau:

J, J+16, J+8, J+24, J+4, J+20, J+12, J+28, J+2,
J+8, J+10, J+26, J+6, J+22, J+14, J+30 (4.40)
Trong truong hop nay, J=1, 2
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Hang
6 |7 819 |10 |11 12|13 |14 151617 |18
12116119 (2212528 132 (3513841 (44|48 (51|54
1 1 (336597
9 1 3151719 1 31517 9 1 315
202 = =1=|=|=-|=-l=l-1=-1-=-1=/-|-1-/-|-]-
3|3l -|-|-|-1-|-|-1-/-1-1-1-1-1-|-]-]|-
4 lal == =]=1==1=1=-=-1-=-1-=1=l=-1-1-|-]-
505 - =|-|-|-|-|-1-1-1-1-1-|-1-1-]-]-
6 6| -|-|-|-|-|-|-|-|-1-1-|-|-|-]-]|-|-
12116119122 12528132 (3513841144 |48 |51 |54 |57
32 [ 32|64]96
8101246802416 [8|]0|2]41]6

Bang 4.4. Thuét toan chen

¢/ Piéu ché truc giao cua kénh hudng lén.

Tai diém E trong hinh 4.17, mang Walsh 64 bao gdm 64 ma véi chiéu dai

64 bit cho mdi ma. Mdi ma c6 dang kiéu truc giao v6i mot ma khac. Mdi trong 6

ky hiéu chi thi ma Walsh ctia 64 chip duoc truyen.

Mot khung ctia kénh luu luong hudng 1én 12 20 ms duoc chia Iam 16 phan

nhu nhau, chiéu dai khuon dang ctia 16 nhém (0-5) diéu khién cong sut nhu

nhau.

[ LTI T TTTTTT g

20 ms

F

Hinh 4.19. Khung kénh CDMA huéng lén

i

M 95me=12 bit= 36(12 x 3) ky hitu m3
=0 E¥ higu didu che
=1 Nhém diéu khign ngudn

Kénh luu lugng 1én va kénh truy nhap duoc mdé rong thanh ma dai theo

thi tw truyen.
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Ma dai c6 chu ky xung 242-1 va thoa man tinh tuyén tinh va hoi qui xac
dinh theo biéu thirc sau:

PX)=x"4+X 4+X 4 oo, +1 4.41)
MBbi chip PN ma hoa dai duoc tao ra bdi thanh ghi dich 42 bit.

d/ Tao chum so6 liéu ngau nhién

Tai diém F trong hinh 4.17, b6 tao sO ligu ngau nhién tao ra nhimg mau
mit na bao gom 0 va 1. Mau mit na dugc xac dinh trén co s& tdc do 6 lidu cha
khung va khdi 14 bit duoc dua ra tir ma dai. 14 bit nay 12 14 bit cudi ciing ctia

ma dai duoc st dung cho muc dich mé rong.

e/ Trai phé truc tiép

" Tai diém G trong hinh 4.17, kénh Iuu luong hudng 1én va kénh truy nhap
Ia trai pho tryc tiép bang ma dai trude khi truyen. Qua trinh trai phd bao gom
chudi ra ctia b tao gia chiim $6 lieu ngau nhién duoc cong modul 2 clia ma dai.
Ma dai c6 chu ky la 2424.

f/ Trai pho truc giao.

" Chudi duoc st dung trong trai pho truc giao ciing tuong ty nhu diém G
trong hinh 4.17. Day nay c¢6 chu ky 215 xung va da thirc trai phd cho kénh I, va
Q dan duong chudi PN c¢b chu ky 2154 xung nhu dudi day:

P (x)= X +x"+X +x +X +X +X 4.42)

Pq x) = X +x X X+ X+ X +X (4.43)

http://www.ebooks.vdcmedia.com



TRINH QUOC BAO 121

Chudi PN dan duong dugc lip lai mdi 26.66 ms ( 215/1228800 s ). N6

dugc 1dp lai chinh xac 12 75 lan trong mdi 2 gidy. Kénh hudng 1én I va Q clia

Kenh
Fy

1 |Q | Fha

1,0 0,0
Reahl o | o | =re

i1 1 0 iTid
’ 0,1 1 1 —ixi4

0l 1 —-xid

Hinh 4.20. Trai pho truc giao kénh CDMA huéng 1én
CDMA duoc déi chiéu véi dieu ché QPSK b nhur hinh 4.20

4.4.2. Kénh truy nhap va kénh luu lugng huong 1én.

a/ Kénh truy nhap
96 bit 20 ms
[ |
88 bit g
Céc bir théng tin ?
|-l -

Cac bit cudi

Hinh 4.21. Cau tric khung kénh truy cap

+ Thoi gian sip hang —Khung kénh truy nhap bit dau chi khi thoi gian hé
thong 1a boi s6 nguyén lan 20 ms.

+ Tbc @0 dieu ché —cd dinh tai 4800 brs.

+ Kénh CDMA hudng 1én bao gom 32 kénh truy nhép tir 0 t6i 31, mdi
kénh duoc hd tro bang mot kénh nhin tin. M6i kénh truy nhép chi lién quan téi
mot kénh nhin tin cta kénh CDMA hudng xuéng. Ciu tric ctia kénh CDMA

xuong dugc md ta trong cac phan sau:
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b/ Kénh lvu lugng huéng lén

+ Kénh luu lugng hudng 1én duoc truyén theo toc do thay déi 9600, 4800,
2400, hoac 1200 b/s.

+ Tit ca cac khung duogc truyén lién tiép véi mdi khung dai 20 ms va cau

tric cua khung duoc trinh bay trong hinh 4.22.

Cac bit thang tin F T

20 ms

f
¥

Hinh 4.22 Cau tric khung kénh luu lugng hudng lén

Trong hinh 4.22, ph?m bit théng tin (I), chi thi chét luong khung (F) va
phan cac bit cudi (T) duoc qui dinh ciu hinh nhu trong bang 4.5 va phi hop véi

toc do truyen dan.

Téc d6 truyen | Bit thong tin (I) | Chi thi chét lugngkhung (F) Bit cudi
9600 b/s 172 bit 12 bit 8 bit
4800 b/s 80 bit 8 bit 8 bit
2400 b/s 40 bit 8 bit 8 bit
1200 b/s 16 bit 8 bit 8 bit

Bang 4.5. Ciu hinh céc bit khung kénh luu luong hudng 1én

Biéu thirc sau I2 biéu thirc tao bit ctia bd chi thi chat luong khung.
g(x) =x12 +x11 +x10 + x9 + x8 + x4 + x + 1 (truong hop 9600 b/s) (4.44)
g(x) = x8 + x7 + x4 + x3 + x + 1 (truong hop 4800 b/s) (4.45)

Khoi tao kénh lru lvong huong 1én.
> Puoc st dung d€ chiém dung kénh Iuu luong 1én tai tram goc. Khdi tao 1a
khung véi 192 bit 0 tai tde d6 9600 brs.
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Kénh hru luong huéng 1én rong.
Pay Ia hoat dong dé gift ham da thic st dung khi dich vu lua chon van
chua st dung. S6 liéu kénh luu luong réng c6 ciu hinh mot khung muoi sau so 1

lién tiép va theo sau 1a tam s6 0 tai toc do 1200 bit/s.

Bit thong tin va chuan thoi gian.

Phan bit thong tin (172 bit) co thé duoc sir dung dé cung crflp dung lugng
truyen cho Iuu luong so cip va bao hidu hoic luu luong thix cdp. Luu luong bao
hiéu duoc truyén théng qua s lidu"tring va chum", va Iuu luong bao hiéu ding
chung khung véi luu luong so cip. Cau tric bit cia nim bit thong tin khac mé ta
trong hinh 4.23 dugc st dung cho may di dong. Chudn thoi gian duoc thiét 1ap
tai may di dong. Thoi gian tao ra cua thiét bi da ludng t&i sém nhit duoc st dung
cho qué trinh giai diéu ché. Chudn thoi gian dugc coi bit dau tir khi kénh luu

lugng xudng duoc st dung nhu thoi gian truyen cta kénh luu lwong 1én. Chuin

! PT =171
1|1]z2 PT = &0 | ST = 5% 172
112 PT = 40 ST = 128 174
11]z]|pr=18 ST =152 1/%
1|1]z2 ST = 1568
W mode trén, kidu ghép kénh TT: loal luu lugng
Th: mode 1o lusng PT: o luong ao cﬁp

ST: luw luong thir cdp, luw luong bée higu
Hinh 4.23. Phan bit théong tin cho Ll lirgng so cap va thit cap
thoi gian ciing dugc coi nhur bit dau tir khi kénh nhan tin dugc sit dung nhir thoi

gian truyén cho truy nhap.

4.4.3. Tin hi¢u kénh CDMA hutng xuéng.

Keénh hudng xudng ghép phan chia theo ma bao gdm cac kénh ma nhu tin
hiéu dan dudng, tin hiéu kénh 1 truy nhap ghép phan chia theo ma dong bd
xudng (Sync), kénh nhén tin (1), kénh luu lugng xudng ... Mdi kénh trong s6
d6 duoc thuc hién tryc giao bdi mot trong 64 ham ma hoa Walsh va sau do dugc

trién khai thanh ciip tryc giao ctia chudi PN tai toc do chip khong d6i 1a 1.2288
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mega m3/gidy. Hinh 4.11 cho thiy vi du cta viéc truyén kénh CDMA
huéng xudng tir tram gdc. Mdi kénh luu lwong bao gom sb liéu luu luong va

kénh phu diéu khién nguon may di dong.

a/ Kénh CDMA huéng xudng

Céu tric cta kénh dan duong, kénh dong bd, kénh nhin tin, va kénh luu
lugng hudng xudng dugc trinh bay trong hinh 4.24. Trong hinh nay, hai phan
ctia didu ché va trién khai tryc giao da duoc trinh bay dudi dang biéu do va toc
d6 s6 liéu clia dau vao nhu sau:

1. Kénh dan duong gt toan b '0' véi tée do 19.2 kbrs.

2. Kénh dong bd hoat dong véi tan s6 khong déi 1200 bs.

3. Kénh nhén tin hd trg cho toc do sd ligu ¢b dinh 9600, 4800, va 2400
b/s.

4. Kénh luu luong hudng Xuéng hd trg cho hoat dong véi cac toc do sb
liéu khac nhau nhu 9600, 4800, 2400, va 1200 b/s.
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b/ Dicu ché

Hinh 4.24. Cau tric kénh CDMA hudng xudng

Diéu ché clia kénh din dudng khong thuc hién viéc stra 16i trude khi

truyén. Kénh nhan timg bit va trién khai n6 thanh 64 bit ma Walsh. Tdc do sb
licu tir 19,2 kb/s nang 1én thanh 1.2288 Mc/s. Cac bién s diéu ché cta kénh

dong bo, kénh nhin tin, kénh luu luong hudng xudng duoc trinh bay tuong tng

trong cac bang 4.6, 4.7 va 4.8. Kénh dong bd, kénh nhén tin, va kénh luu luong

huong xuong dugc ma hoa trude khi truyén. Toc do cua ma hoa chong bang nira

chiéu dai nén cta 9 thanh ghi.
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Tbc do sb lieu (bit/s)

Tham sb Don vi
1200
Téc do6 chip PN 1.2288 Mc/s
Téc do ma 12 bit/ky hi¢u ma
Lip mi 2 Ky hiéu diéu ché/ky hiéu ma*
Téc d6 ky hidu dicu ché 4,800 Ky higu/giay
Chip PN/ky hiéu diéu ché 256 Chip PN/ky hiéu diéu ché
Chip PN/bit 1024 Chip PN/bit

*Lip lai cia mdi ky hiéu ma Ia ky hiéu diéu ché

Bang 4.6. Cac tham sb diéu ché kénh dong bo.

Tham <& Téc do 6 ligu (bit/s) Don vi H
9600 4800
Téc d6 chip PN 1.2288 1.2288 Mc/s
Téc do ma hoa 12 12 bit/ky hi¢u ma
Lip ma 1 2 Ky hi¢u diéu ché/ky hiéu ma *
Téc d6 ky hidu diéu ché | 19,200 | 19,200 Ky hiéu/gidy
Chip PN/ky hi¢u diéu ché 64 64 Chip PN/ky hiéu diéu ché
Chip PN/bit 128 256 Chip PN/bit

*Lip lai cia mdi ky hiéu ma Ia ky hiéu diéu ché

Béng 4.7. Cac tham sb diéu ché kénh nhén tin

. Téc do s6 lieu (bit/s) Pon vi
Tham so
9600 | 4800 | 2400 | 1200
Téc d6 chip PN 1.2288 | 1.2288|1.2288 | 1.2288 Mc/s
Téc d6 ma 12 | 12 | 12 | ne bit/ky hi¢u ma
Ky higu diéu ché/ky
Lap ma 1 2 4 8
hiéu ma*
Téc d6 ky higu dieu ché 19,200 |19,200( 19,200 | 19,200 Ky higu/giay
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Chip PN/ky hi¢u diéu

ché

Chip PN/ky higu diéu ché 64 64 64 64

Chip PN/bit 128 128 128 128 Chip PN/bit

*Lap lai cia mdi ky hiéu ma 1a ky hiéu diéu ché
Béng 4.8. Cac tham sd dieu ché kénh luu lugng huéng xudng

¢/ Lap ky hiéu ma

Viéc lip cho kénh nhin tin va kénh luu luong huéng xudng phu thudc toc
d6 s6 licu cia mdi kénh. Toc do sb lieu thép yeu cau so lan lap nhiéu hon dé tao
ra tbe d6 ky hieu dicu ché 1a 19,2 kb/s.
Mdi ky hiéu ma hoa duoc lip lai hai lan cho kénh dong bo va tde do ky hiéu
dieu ché 1a 4800 ky hiéu/gidy. S6 lieu 4800 ky hieu/gidy duoc diu ché bdi ham
ma hoa Walsh. W32, bang viéc nhan bon 1an. Nhu vy, mdi ky hidu thanh 4 x 64
= 256 ma/giay.

d/ Chen khoi.
Muc dich cta st dung chen khdi 1a d€ tranh 16i bung nd khi chuyén sd

liéu trong mdi truong pha dinh nhiéu ludng.

e/ Poi tan s6 licu.

Déi tan sb lidu dat duoc b\éng viéc cong modul 2 cua ky hig¢u dau ra bod
chen vo6i gia tri nhi phan cua chip PN ma hoa dai (242-1). Mit na ma dai danh
cho muc dich bi mat. Thém vao d06, sau khi chuyén qua hai bo giam 10, toc do
sO liéu ma hoa dai giAm xudng 800 Hz va qua diéu khién thoi gian MUX. Cac

mach dugc mo ta trong hinh 4.25
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Eit didu kji.e'ucaug st

S Eb 19,2 19,2 200 bps Ey hidu digu che
3’3 Ebﬁ Ess KSDS_({—M\. dutc nghu ohitn
»¥ BDE méi hosi xcdn ve lap ms | Caixen - . Wi | hiodhoae bit didu
2.4 Ebre LS khifn céog sulc
1,2 Fbg A 3 )
Prigu khifn dioh
1 4 thai MG
00 Hz
. 19,2
Mdt oa mé dai Phsit ms PN L2288 Mems | Gimute do | Rup | Gibm e da
dai ~d1mé P dai ~31 m# PI day

Mot ky higu digu cbe = 52053, 30s

| |
| Mét by hidu di2u ch® = 64 chip FI9 ‘
| |
| |
I I

Chip FIN dung 4% ogbu ohi*o hoé

Hinh 4.25. Ngau nhié¢n hod va dinh thei

f/ Kénh phu diéu khién nguon.

Kénh nay s& gl bit '0' d€ chi thi cho may di dong ting mitc cong sut
trung binh tai mot toc do bit (vi du 800 b/s) trong mdi 1.25 ms va gii bit '1' dé
giam miic cong suat. & ddy cho phép co 16 diém bat dau. Mbi vi tri tuong (mg
véi mot trong 16 ky hidu diéu ché so cap. Hinh 4.26 chi thi gia tri ldy mau ngiu
nhién cta vi tri bit didu khién cong suat. Kénh luu luong 1én g mot trong 6 ky
hiéu Walsh tai 1.25 ms. Tram géc do chiéu dai cta tin hiéu va ddi chiéu dai do
duoc thanh bit diéu khién cong suit, va truyén nd nhu 4 bit nhi phan (mic 0 t6i
15) bing viéc d6i tan bit 23, 22, 21 va 20. Trong hinh 4.26, gié tri cua bit 23, 22,
21,2012 1011(2) (s thap phan la 11). Diém bt dau cia bit diéu khién ngudn 1a
thr 11 trong 1.25 ms cta khe thoi gian thit 7.

g/ Trai pho truc giao

" Mbi kénh ma trong kénh xudng truyén mdt trong 64 ham Walsh tai toc do
chip khong doi 1.2288 Mc/s dé thuc hién kénh truc giao giita cac kénh ghép
kénh truy nhap.
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1,25 ma=24 kv higo didu che

Hinh 4.26. Ngau nhién hod vi tri bit diéu khién céng suat

4.4.4. Bu chudi PN
a/ Kénh dan duong

Kénh dan dudong dugc truyén bdi tram gdc tai bat ky thoi diém nao khi
ham Walsh 1a WO. Bu chudi PN dan duong st dung dé phén biét cac tram gdc.
Bt thoi gian duoc chinh lai trong hé thong t6 ong CDMA.

b/ Kénh dong bd.

Kénh dong bo ma hoa cheén, trién khai, va diéu ché trai phé tin hiéu. Kénh
dong bo, mot kénh dan duong cho tram gdc hién thoi, sit dung cuing kiéu.
¢/ Bo nhan trong may di dong.

Trong may di dong, qua trinh giai diéu ché thuc hién bu co s& cho qua
trinh x Iy didu ché clia tram gbc. May di dong cung cp it nhat 4 phan ti xt 1y.
Ba trong sO do la cac phan tir bam theo va giai dieu ché da luong cho kénh
CDMA xudng. it nhat phai c6 mot phan ti ¢ kha ning dung lam phan t&r bam

theo quét chiéu dai tin hiéu dé bu chudi din duong va thyc hién udc luong.
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Chiéu dai tin hiéu din duong st dung dé Iya chon tram gbc yéu cau khi &

trang thai nghi va khéi tao. Ngoai ra, chiéu dai tin hidu dan duong ding dé tim

kiém may di dong khi ¢ yéu cau chuyén ving cudc goi hodc khi thiét lap tram

goc moi. Thong tin cua cudc goi chuyén vung dugc chuyén tGi tram goc qua

kénh bao hiéu 1én (Xem bang 4.9). Vé mit ghép kénh, kénh Iuu lugng xudng va
1én 1a nhu nhau.

o Luu lugng|Luu lugng|Luu lwgng|Cac loai khung
Cac bit tao dang , o o
so cap | baohiéu | thircap |kénh luu lugng
, . [Kiéu két/Kiéu luu |Kiéu luu
Toc dd truyén Bit Bit Bit
. hop | luong | luong
(bit/s) khung khung khung
MM) | (TT) (TM)
0 - - 171 0 0 1
' 0 '00' 80 88 0 2
9600 ' ‘0 '01' 40 128 0 3
* ' 0 10’ 16 152 0 4
* ' 0 "1 0 168 0 5
* ' ' '00’ 80 0 88 11
* ' T '01' 40 0 128 12
gl 1 "10' 16 0 152 13
' T 1 0 0 168 14
4800 - - - 80 6
2400 - - - 40 7
1200 - - - 16 0 0 8

Béng 4.9. Bit thong tin kénh luu lugng huéng xudng va 1én
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AMPS

ARQ
ACCH
BCCH
BSC
BSS
BTS
BHCA
BCH
BCC
C/1
CCITT

CCCH
CODEC
CDMA
DCCH
DCE
DTX
DTE
ETS

ETSI

FDMA

Bang tra ctru cac tir viét tat

o

Advanced Mobile Phone System

Automatic Repeat Request
Associated Control Channels
Broadcast Control Channel
Base Station Controler

Base Station Subsystem

Base Tranceiver Station

Busy Hour Call Attempts
Broadcast Channel

Base Station Colour Code
Carrier to Interference ratio
International Telegraph and
Telephone Consulative Committee
Common Control Channel
Code and DECode

Code Division Multiple Access
Dedicated Control Channel
Data Communication Equipment
Discontinuous Transmission
Data Terminal Equipment
European Telecommunications
Standard

European Telecommunications
Standards Institute

Frequence Division Multiple Access

He thdng dién thoai di dong
tién tién
Yéu cau 1ap lai tyr dOng
Kénh diéu khién lién két
Kénh quang ba diéu khién
Bo diéu khién tram géc
Phan hé tram géc
Tram vo tuyén géc
Goi trong gio ban
Kénh quang ba

Ma méu tram gdc
Ty s6 song mang trén nhidu
Uy ban quéc té ve dién thoai
va dién tin
Kénh diéu khién chung
Ma hoa va giai ma
ba truy cap chia theo ma
Kénh diéu khién danh riéng
Thiét bi truyén s liéu
Truyén phat gian doan
Thiét bi dau cudi sd lidu
Tiéu chuén vién thong chau
Au
Vién Tiéu chuan vién thong
chau Au

Da truy cap phan chia theo
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FACCH

FCCH
FSK
GSM

GOS

GPS

IMTS

IMSI

ISDN
ITU

MS

MSC

PAGCH

PCH
PLMN

PSTN

RACH
SACCH

SCH
SDCCH

Fast Associated Control Channel

Frequency Correction Channel

Frequency Shift Keying
Global System for Mobile

Communication

Grade

Of Service

Global Position System

Improved Mobile Telephone Systems

International Mobile Subscriber

Identity

Integrated Servive Digital Network

International Telecommunication

Union

Mobile Station

Mobile Service Switching Center

Paging and Access

Paging Channel
Public Land Mobile Network

Public Switched Telephone Network

Random Access Channel

Slow Associated Control Channel

Synchronization Channel

Stand alone Dedicated Control

tan s6
Keénh diéu khién lién két
nhanh

Keénh hiéu chinh tan s6
Khoa diéu ché dich tan

Thoéng tin di dong toan cau

Cép do phuc vu

Hé théng dinh vi toan cau
He théng dién thoai di dong
cai tién

S6 nhan dang thué bao di
dong quoc té

Mang s6 da dich vu

Lién doan vién thong quoc te

Tram di dong

Tong dai di dong

Keénh chép nhén truy caph va
nhin tin

Kénh nhin tin

Mang di dong mat dat cong
cong

Mang thoai cong cdng co
chuyén mach

Kénh truy cap ngau nhién
Kénh diéu khién lien két
cham

Kénh dong bo

Kénh diéu khién danh riéng
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Channel

SDMA Space Division Multiple Access Da truy cap phan chia

theo
khong gian

TACH Traffic and Associated Channel Lénh luu luong va lién két

TCH Traffic Channel Kénh luu luong

TDMA Time Division Multiple Access Da truy cap phan chia theo
thoi gian

TMN Telephone Management Network Mang quan 1y vién thong

UTC Universal Coordinated Time Thoi gian hop tac toan thé
gioi
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