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Loi cam doan

Em xin cam doan d0 &4n nay khong giong hoan toan bat ky d6 an hoac cac
cong trinh da co trudc.

Sinh vién thuc hién

Nguyén Hung Vinh
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Loi mé dau

Loi mo dau

Cung vdi su phat trién cua cic nganh céng nghé nhu dién tl, tin hoc,
cdng nghé thdng tin di ddng trong nhitng ndm qua d& phat trién r&t manh mé
cung cap cac loai hinh dich vu da dang dap U'nhg nhu cau ngay cang cao cua
ngudi st dung. K& tir khi ra ddi vao cudi ndm 1940 cho dén nay théng tin di
déng da phat trién qua nhiéu thé hé va da tién mot budc dai trén con dudng

cong nghé.

Trao déi thdng tin 1a nhu ciu thiét y&u trong xa hdi hién tai. Cac hé théng
thong tin di dong ra ddGi tao cho con ngudi kha nang thong tin moi lic, moi nai.
Phat trién tir hé théng thdng tin di ddng tudng tu, cac hé théng thong tin di
déng s thé hé 2 (2G) ra ddi véi muc tiéu chu yé&u la hé trg dich vu thoai va
truyén s liéu téc do thap. Hé thong thdong tin di dong dong 2G danh dau su
thanh cong cla cong nghé GSM vdi hon 70% thi phan thong ti di dong trén
toan cau hién nay. Trong tudng lai, nhu cau cac dich vu s6 liéu sé ngay cang
tang va cé kha nang vugt qua nhu cau théng tin thoai. Hé thGng thong tin di
déng thé hé 3 (3G) ra ddi nham dap 'ng cac nhu cau cac dich vu sd liéu téc
do cao nhu: dién thoai thdy hinh, video streamming, hoi nghi truyén hinh,
nhan tin da phuong tién (MMS)...

Hién nay, mang théng tin di dong cua Viét Nam dang sif dung cong nghé
GSM, mang GMS khéng dap 'ng cac yéu cau vé dich vu cling nhu doi hoi vé
chat lugng dich vu, va mang théng tin di ddng CDMA da va dang ti€p tuc dugc
md rong trén toan qudc cé kha nang dap Ung nhu cau vé chat lugng va dich vu
hién nay. Do dd viéc nghién clru va trién khai mang théng tin di ddng CDMA la
mot diéu tat y€u. Xuat phat tir nhitng suy nghi nhu vay nén em da quyét dinh

chon dé tai: " Toi uu so cell trong tinh toan mang di dong CDMA ".
NOi dung do6 &n gobm 5 chuang :
Chuong 1: Téng quan vé thdng tin di dong CDMA

Chuong nay trinh bay téng quan vé qud trinh phat trién cla cac hé théng

thong tin di déng va mang di ddng CDMA.

Trang 1



Loi mé dau

Chuong 2: Ky thuat trai phd

Trinh bay cac khai niém: trai phd truc ti€p (SS), trai phd dich tadn (FH),
tradi phd dich thdi gian (TH) va cac hé théng trai phé truc tiép DSSS-BPSK va
DSSS-QPSK.

Chuong 3 : Chuyén giao va diéu khién céng suat

Trinh bay hai v8n dé& chuyén giao va diéu khién céng suét: trinh tu chuyén
giao va cac loai chuyén giao, diéu khién céng sudt vong kin va diéu khién céng

suat vong hd trong hé thong théng tin di dong CDMA.
Chuong 4 : Quy hoach mang CDMA

Trinh bay qua trinh quy hoach mang CDMA: dinh ¢ mang, phan tich
dudng truyén, phan tich suy hao, phan tich dung lugng.

Chuong 5 : Tinh toan mét vung cu thé

Tinh todn s cell cho mo6t vung ddm bao vé chéat lugng, dung lugng va
vung phu. Sau khi tinh todn dung thudt todn t8i uu sd cell dé tiét kiém chi phi
dau tu.

Chuong 6 : Chuadng trinh tinh toan va két qua mo phong

Trinh bay luu d6 thudt toan téng quat, luvu d6 thudt todn cu thé va két qua

mo phong.

Trong qua trinh lam dé tai, em da& c6 gang rat nhiéu song do ki€n thirc
han ché& nén khdng thé tranh khéi nhitng thiéu sét, sai lAm. Em r&t mong nhan
dudc su phé binh, hudng dan va su gilp d& cua Thay cd, ban bé.

Em xin chdn thanh cdm on su hudng dan. giip dd tén tinh cua Th3y
Nguyén Tan Hung ciung céc Th3y cé trong khoa Pién tir-Vién théng dé em

hoan thanh dé tai tét nghiép nay.
Pa Néng, ngay......thang......ndm 2003

Sinh vién thuc hién

Nguyén Hung Vinh
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Chuwong 1 Tong quan vé mang CDMA

Chuongl TONG QUAN VE MANG DI PONG CDMA

1.1. Gidi thi¢u chwong

Hé théng CDMA duoc xdy dung nham chuan bi mot co so ha tang di dong
chung c6 kha nang phuc vu cac dich vu hién tai va co thé nang cép lén hé théng 3G

trong tuong lai.

Chuong nay sé trinh bay tong quan vé mot hé thong thong tin di dong va mang
di dong CDMA. Pic biét 1a tim hiéu cau truc hé théng, nguyén 1y va cac dic tinh
cia CDMA: diéu khién cong suit, dung luong, chuyén giao, ving phu....Tir d6 rat
ra bang so sanh giita mang thong tin di dong CDMA véi mang GSM nham néu 1én

cac vu diém cua mang CDMA.
1.2. Tong quan vé hé thong thong tin di dong
1.2.1. H¢ thong thong tin di djng to ong

Toan bo vung phuc vu cia hé théng dién thoai di dong to ong dugc chia thanh
nhiéu ving phuc vu nhd, goi 1a cac 6 (cell), mdi 6 c6 mot tram gbe quan 1y va duoc
diéu khién boi téng dai sao cho thué bao c6 thé van duy tri dugc cudc goi mot cach

lién tuc khi di chuyén gitra cac 6.

*F

PSTN Mang ] ] .
dién thoai ; Y . A
5 5 N
cong cong é r:'_{‘ Trung tim
% . .f chuyén mach
. r
) éﬂ — % | dién thoai di
Trung tam l “, / s ; done 1
g et ong
chuyén mach B b i
. |/ 'y
dién thoai di /
~ i
et | A é;% m g \SE
N
Y \ 4
e

Hinh 1.1. Hé thong théng tin di déng t6 ong

Trang 3



Chuwong 1 Tong quan vé mang CDMA

Trong hé thdng dién thoai di dong t6 ong thi tAn s ma cac mdy di dong sir
dung 1a khong ¢d dinh & mot kénh ndao d6 ma cac kénh duge xac dinh nho kénh bao
hiéu va may di dong duogc déng b0 vé tan s6 mot cach tu dong. Vi vay cac 6 ké
nhau nén sir dung tan s6 khac nhau con cac 6 & cach xa hon 1a mot khoang cach
nhat dinh c6 thé tai sit dung cing mét tan s d6. Dé cho phép cac may di dong co
thé duy tri cudc goi lién tuc trong khi di chuyén giita cac 6 thi tong dai s¢ diéu khién
cac kénh bao hi¢u hoac kénh luu lugng theo sy di chuyén cua may di dong dé

chuyén d6i tan s6 ctia may di dong d6 thanh mot tan sé thich hop mét cach tu dong.
1.2.2. Qua trinh phat trién

Thong tin di dong ra doi dau tién vao cudi nam 1940, khi 6 no chi 1a hé théng
thong tin di dong diéu van. Dén nay thong tin di dong da trai qua nhiéu thé hé. Thé
hé 1 1a thé hé thong tin di dong twong tu sir dung cong nghé truy cap phan chia theo
tan s6 (FDMA-Frequency Division Multiple Access). Tiép theo 1a thé hé 2 va hién

nay 1a thé hé 3 dang duoc trién khai & mot sé qudc gia trén thé gi6i.

Nim 81 90 2000
I T 1
My g — > TDMDPDCH, ¢
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TACS ETACS 1S-95
Chéu Au [ Y} > CDNBAKBKe #14
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Chuong f"ilong quan vé mang CDMA

Qua trinh phaét trién cia cac hé thong thong tin di dong trén thé gii duoc thé
hién trong hinh 1.2, nd cho thiy sy phat trién cua hé thong dién thoai t6 ong
(CMTS-Cellular Mobile Telephone System) tién téi mot hé théng chung toan cau
trong tuwong lai. Cac hé thong chi ra trong hinh 1.2 1 cac hé thong di dong dién
hinh.

1.3. H¢ thong thong tin di dong CDMA
1.3.1. Céu triic hé thong thong tin di dong CDMA

CDMA (Code Devision Multiple Access) 1a hé théng di dong sd sir dung cong

nghé da truy cap theo mi c6 ciu trac hé thong gom bén phan chinh sau:
» May di dong MS (Mobile Station)
> Hé thong tram gbc BSS (Basic Station System)
> Hé théng chuyén mach SS (Switching System)

» Trung tdm van hanh, bao dudng OMC (Operation and Maintenance

Center)
SS ———
Hé théng chuyén
mach
N 7/
N 4
N s N
. N VA— N
Céc mang RN
Kkhic GMSC MSC SO .
DN, N
. [
BSS —— v - P
A K A BSC P -
He¢ thong tram goc _- OMC
_I_v Hé thdng van hanh va bao
BTS du&ng

1_; — — — — Truyén din

| sim |— MS

Hinh 1.3. Cau triic mang théng tin di dong
)

Keét noi cudc goi

Trang 5



Chuwong 1 Tong quan vé mang CDMA

1.3.1.1. May di djng MS

Mot may dién thoai di dong gdm hai thanh phan chinh: Thiét bi di dong hay
dau cudi 1a thiét bi tich hop cac khdi mach chirc ning nhu: ma hoa, dicu ché,
khuyéch dai...dung dé thu tin hiéu vo tuyén va tai tao lai dang tin hié¢u ban dau;
Module nhan thyc thué bao SIM la mot Card thong minh dung dé nhan dang dau
cudi, mdi SIM Card c6 mot mé s nhan dang c4 nhan dung dé nhan thuc thué bao.
1.3.1.2. Hé théng tram géc BSS

BSS chiu trach nhiém vé viéc phat va thu séng vo tuyén, chia 1am hai phan:

+ Tram thu phat goc, BTS(Basic Transceiver Station): gdm bd thu phat va cac
anten st dung trong moi cell. Mot BTS thuong duoc dit & vi tri trung tAm ctia mot
cell. BTS dam nhiém chinh vé cac chirc ning vé tuyén trong hé thong.

+ B¢ diéu khién tram goc, BSC(Basic Station Controller): diéu khién mot
nhém BTS va quéan 1y tai nguyén vo tuyén. BSC chiu trach nhiém diéu khién viéc
nhay tan, cac chirc ning tong dai va didu khién cac mirc cong suat tin sd vo tuyén
cua BTS.
1.3.1.3. Hé thong chuyén mach SS

Hé thong chuyén mach SS bao gdm mét sé don vi chirc ning sau:

+ Trung tam chuyén mach dich vu di dong, MSC(Mobile services Switching
Center): day 1a thanh phan trung tim cua khdi SS, thuc hién cac chirc ning chuyén
mach ctia mang va cung cap két ndi dén cac mang khac.

+ Thanh ghi dinh vi thuong tru, HLR(Home Location Register): HLR dugc
xem 13 mot rat co s& dit liéu quan trong luu trit cac thong tin vé thué bao thudc ving
phu song cua MSC. N6 con luu trir vi tri hién tai cia cac thué bao ciling nhu céc
dich vu thué bao ma dang duoc stir dung

+ Thanh ghi dinh vi tam tru, VLR(Visitor Location Register): luu trit céac

thong tin can thiét & cung cap dich vu thué bao cho cac may di dong tir xa dén.
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+ Trung tam nhan thuc, AuC(Authentication Center): Thanh ghi AuC dugc
dung cho muc dich bao mat. N6 cung cip cac tham sé can thiét cho chirc ning nhan

thuc va ma hoa. Céac tham s nay gidp xac minh sy nhan dang thué bao.

+ Thanh ghi nhdn dang thiét bi, EIR(Equipment Identity Register): EIR ciing
dugc dung cho muc dich bdo mat. N6 1a mét thanh ghi luu trit cdc thong tin vé céc

thiét bi di dong.

+ Cong MSC, GMSC(Gate MSC): diém két ndi giira hai mang. Céng MSC 1a
noi giao tiép giita mang di dong va mang cd dinh. N6 chiju trach nhiém dinh tuyén

cudc goi tir mang cb dinh dén mang di dong va nguoc lai.
1.3.1.4. Trung tdm vdn hanh bao dwong OMC

OMC dugc két ndi dén cac thanh phan khac nhau cia MSC va dén BSC dé
diéu khién va giam sat hé thong MSC. N6 con chiu trach nhiém diéu khién luu

lugng cua BSS.
1.3.2. Nguyén ly ky thuat mang CDMA

CDMA sir dung k¥ thuat trai phd nén nhiéu ngudi sir dung c6 thé chiém cung
kénh vo tuyén dong thoi tién hanh cac cudc goi. Nhitng ngudi s dung néi trén
dugc phan biét 1n nhau nho mot ma dic trung khong tring véi bat ky ai. Kénh vo
tuyén duoc dung lai & mdi cell trong toan mang, va nhiing kénh niy ciing dugc
phan biét nhau nhd ma trai phd 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 phd co
tdc do cat (chip rate) 1,2288 MHz. Dong dit liéu gdc duge ma hoa va diéu ché o toc
d6 cat. Toc do nay chinh 1a tbc d0 ma ddu ra (md trdi phé ngdu nhién, PN-
PseudoNoise: gia tap 4m) ctia may phat PN.

Dé nén pho trd lai dir lidu gdc thi may thu phai dung ma trai phd PN chinh xéac
nhu khi tin hiéu duoc xt Iy & may phat. Néu ma PN & may thu khac hodc khong
ddng bo voi ma PN twong tng ¢ may phat thi tin tirc khong thé thu nhan duoc.
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Trong CDMA su trai pho tin hiéu d phan bd ning luong tin hiéu vao mot dai
tan rat rong hon phd gbc cua tin hiéu gbe. O phia thu, phd cua tin hiéu lai duoc nén
tré lai vé pho cua tin hiéu gdc (xem hinh 1.4).

AT

AT/L
May phat dung ma PN dé trii pho

7 Pho tin hiéu
Pho tin tic |:> da phat

Trai phd

0 UT } F FC+T?
T/L N

May thu diing ban sao ma PN dé nén phé

Phé tin hiéu
S —

Nén phd

f fc+T/? 0 T }

Hinh 1.4. Phé trong qud trinh phdt va thu CDMA

Phé tin tirc

1.3.3. Cac dac tinh caa CDMA
1.3.3.1. Tinh da dang ciua phan tap

Trong hé théng diéu ché bang hep nhu diéu ché FM analog str dung trong hé
thong dién thoai t6 ong thé hé dau tién thi tinh da dudng tao nén nhiéu fading
nghiém trong. Tinh nghiém trong cta van dé fading da duong dugc giam di trong
diéu ché CDMA bang rong vi cac tin hiéu qua cac dudng khac nhau dugc thu nhan
mot cach doc lap. Fading da duong khong thé loai trir hoan toan duoc vi voi cac
hién tuong fading da duong xay ra lién tuc do d6 bo giai diéu ché khong thé xu 1y
tin hi€u thu mét cach doc lap duogc.
1.3.3.2. Piéu khién céng suit CDMA

O cac hé thong thong tin di dong t6 ong CDMA, cac may di dong déu phat
chung & mot tan sé & cting mot thoi gian nén ching gy nhidu déng kénh véi nhau.

Chat lugng truyén dan cua dudng truyén vo tuyén ddi véi timg nguoi st dung trong
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moi trudong da ngudi sit dung phu thude vao ty s Eb/No, trong d6 Eb 1a ning luong
bit con No 12 mat d6 tap 4m tring GAUS cong bao gdm tu tap 4m va tap Am quy dodi
tir may phat cia nguoi sir dung khac. Dé dam bao ty s Eb/No khong d6i va 16n hon
ngudng yéu cau can diéu khién cong suat cua cic mdy phat cia ngudi sit dung theo
khoang cach cua nd vé6i tram gbc. Néu & cac hé théng FDMA va TDMA viéc diéu
khién cong suat khong anh huong dén dung luong thi & hé thong CDMA viée diéu
khién cong suit 1a bat budc va diéu khién coéng sudt phai nhanh néu khong dung

lwong hé thong sé giam.
1.3.3.3. Céng sudt phdt thip

Viéc giam ty s6 Eb/No (twong tng véi ty sd tin hiéu/nhiéu) chip nhan dugc
khong chi lam ting dung luwong hé thong ma con 1am giam cong sudt phat yéu cau
dé khac phuc tap 4m va giao thoa. Viéc giam nay nghia 1a giam cong suat phat yéu
cau dbi véi may di dong. N6 1am giam gia thanh va cho phép hoat dong trong cac
vung rong 16n hon voi cong suét thip khi so v6i cac hé théng analog hoic TDMA
c6 cong suat twong ty. Hon nita, viéc giam cong suat phat yéu cau sé¢ lam ting ving

phuc vu va lam giam sé luong BTS yéu cau khi so véi cac hé théng khac.

Mot tién bo 16n hon cia viée diéu khién cong suét trong hé¢ thé)ng CDMA la
lam giam cong suat phat trung binh. Trong da s6 trudng hop thi méi truong truyén
dan 12 thuan loi d6i voi CDMA. Trong céac hé thong bang hep thi cong suat phat cao
ludn ludn duge yéu cau dé khic phuc fading tao ra theo thoi gian. Trong hé thong
CDMA thi cong suét trung binh c6 thé giam bdi vi cong suat yéu cau chi phat di khi
c6 diéu khién coéng sudt va cong suat phat chi ting khi c6 fading.
1.3.3.4. Chuyén giao (handoff) ¢ CDMA

O cac hé thong thong tin di dong t6 ong, chuyén giao xay ra khi tram di dong
dang lam céc thu tuc thdm nhdp mang hoac dang c6 cude goi. Muc dich cua chuyén
giao 1a dé dam bao chét luong truyén din dudng truyén khi mot tram di dong roi xa

tram gbc dang phuc vu nd. Khi d6, né phai chuyén luu lugng sang mot tram goc
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moi hay mot kénh méi. O CDMA t6n tai hai loai chuyén giao 1a chuyén giao mém

(Soft Handoff) va chuyén giao ctmg (Hard Handof¥)

+Chuyén giao gitta cac 6 hay chuyén giao mém (Soft Handof¥).

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

+Chuyén giao cung gitta hé thong CDMA nay véi hé thong CDMA khac.

+Chuyén giao ctng giita hé thdng CDMA dén hé thong tuong tu.

BTSa BTSb BTSa BTSb BTSa BTSb

Chuyen giao mém

é Chuyén giao cirng é

BTSa BTSb BTSa BTSb

Hinh 1.5. Chuyén giao mém va chuyén giao cirng trong CDMA
1.3.3.5. Gid tri Eb/No thép (hay C/I) va chéng 16i

Eb/No 1 ty s6 nang luong trén mdi bit d6i voi mat dd phd cong suat tap am,

do la gié tr1 ti€u chuan dé so sanh hi¢u suat cua phuong phap di€u ché va ma hoa so.

Khai niém Eb/No tuong tu nhu ty s6 sdng mang trén tap 4m ctia phuong phap
FM tuong ty. Do do rong kénh bang tan rong dugc su dung ma hé théng CDMA
cung cép mdt hiéu suit va do du ma stra sai cao. Noi cach khac, thi do rong kénh bi
gidi han trong hé thng diéu ché sb bing tan hep, chi cac mi sira sai ¢6 hiéu suit va
d6 du thap 1a dugc phép sir dung sao cho gia tri Eb/No cao hon gia tri ma CDMA

yéu cau. M stra sai trude duge st dung trong hé théng CDMA cung vé6i giai didu
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ché s6 hiéu suat cao. Co6 thé ting dung luong va giam cong suat yéu cau ddi véi
may phat nho gidam Eb/No.
1.3.4. T6 chirc cac cell trong mang CDMA

Céc cell trong mang di dong dugc minh hoa theo kién trac dia Iy nhu hinh v&

Sau:

Ving PLMN

Vung MSC/VLR

LA

Hinh 1.6. Kién triic dia Iy mang Hinh 1.7. Phan viung phuc vu MSC thanh cac
vung dinh vi va cac cell

v I
VLR VLR
MSC MSC

VLR VLR
MSC MSC

1 11

PLMN
T VALY

Hinh 1.8. Vung phuc vu MSC/VLR

Twr ba hinh v€ trén ta c6 mdt s6 khai niém sau vé cach to chtrc cell trong mang

di dong t6 ong:

+ Cell tuong rng voi vung phu song cia mot tram BTS, dugc nhan dang bdi

con sO nhan dang cell.

+ Vung dinh vi LA tuong tng véi vung phu song cua mdt nhém cac cell do
mot MSC/VLR quan ly, dugc nhan dang bdi con s6 nhan dang vung dinh vi LAL
+Mot sb cac LA nam dudi sy kiém soat cia mét MSC/VLR goi la ving

MSC/VLR.
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+ Vung PLMN la vung dugc phuc vu bdi mot nha diéu hanh mang.

Cell 14 don vi nho nhit ctia mang, cac cell thuong c6 dang hinh tam giac déu,
hinh vuéng va hinh luc giac. Trong cell c6 mot dai vo tuyén gbc BTS lién lac vo
tuyén véi tat ca cac may thué bao di dong MS. Mang thong tin di dong sb6 nguoi ta
thiét ké cac cell theo dang hinh lyc gidc déu. Néu ban kinh ctia mdi cell 1a R, 6 kiéu
luc gidc déu dam bao dién tich don vi 16n nhat va dién tich vung chéng 14n nhau
nho nhit. Do vy, mot ving c6 dinh duoc phan chia cell theo kiéu luc giac déu sé c6
sd tram gdc nho nhat nhidu cua cac kénh 1an can sé giam. Ta c6 bang cac loai cell

sau (bang 1.1)

Bdng 1.1. So sanh cac logi cell

£ . Ban | Khoang cach oA . So cell
Cau truc , . o Dién tich cell A . A% A A
cell kinh | cac BTS giira domn vi Dién tich chong lan 1an can
cell | cdc cell lin cidn j cuc dai
ia 2 rn 3
Tam giac | p R 3V3R” _ | 3 % _V3 E22=_°,.67R2 3
déu 4 3 2
Hinh = V2R 2R? s A —yR> 2 0sR2 4
vuong 2 '
. s 2 J3
Lucgiac | ¢ V3R 3V3R” LR | 6 % — %2 ~1.09R’ 6
déu 2 2

1.4. So sanh hé thong CDMA véi hé théng sir dung TDMA
1.4.1. Cac phwong phap da truy nhap

Da truy nhap 13 phan chia tai nguyén thong tin mot cach hop 1y dé dam bao
cho nhiéu nguoi su dung dé chia sé va st dung h¢ théng voi hiéu suét cao. Cac
phuong phéap da truy nhap vo tuyén duogc sir dung rong rii trong mang thong tin di
dong. Cac phuong phap da truy nhdp dugc xdy dung trén co s& phan chia tai
nguyén vo tuyén cho cac ngudn sir dung khac nhau. Hé thong thong tin di dong st

dung cac phuong phap da truy nhap sau (hinh 1.8):
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tan sO

CDMA  thoi gian

thoi gian thoi gian

Hinh 1.9. Cac phwong phap da truy nhap

+ Pa truy nhap phan chia theo tan s (FDMA: Frequency Division Multiple
Access): phuc vu cac cudc goi theo cac tan s khac nhau. Hé théng FDMA, nguoi

dung dugc cap phat mot kénh trong tap hop ¢ trat t cac kénh trong dai tan sb.

+ DPa truy cap phan chia theo thoi gian (Time Division Multiple Access -
TDMA): phuc vu cac cudc goi theo cac khe thoi gian khac nhau. Dbi véi hé thong
TDMA mdi thué bao duoc cip phat cho mot khe thoi gian trong cau trac khung va

dugc danh riéng trong sudt thoi gian thoai.

+ Pa truy cap phan chia theo ma (Code Division Multiple Access - CDMA):
phuc vu cac cudc goi theo cac chudi ma khac nhau. Dbdi véi hé théng CDMA, tat ca
ngudi ding sé str dung cung lic mot bang tan. Tin hiéu truyén di sé chiém toan b
bing tan cta hé théng. Tuy nhién, cac tin hiéu cia mdi nguoi ding dugc phan biét
v6i nhau béi cac chudi ma. Thong tin di dong CDMA st dung k thuat trai phd cho
nén nhiéu ngudi st dung c6 thé chiém cing kénh vo tuyén dong thoi tién hanh cac
cudc goi, ma khong s¢ gy nhidu 1an nhau. Kénh vo tuyén CDMA duogc dung lai
moi cell trong toan mang, va nhitng kénh nay ciing dugc phan biét nhau nhd ma trai
pho gia ngau nhién PN.

1.4.2. So sanh hé thong CDMA va hé thong sir dung TDMA

Tur cdu trac, cac dac tinh CDMA va cic phuong phap da truy nhap ta rat ra
bang so sanh giita hé thong thong tin di dong CDMA va hé thong thong tin di dong
sit dung phuong phap da truy nhap TDMA. Tir d6 ta thiy nhimg wu diém cua hé
thong thong tin di dong CDMA hon céc hé thong khac.
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Bdng 1.2. So sanh gitta mang thong tin di dong dong CDMA va mang GSM

Dac tinh CDMA GMS

Bing tan sir dung | 1,23 MHz 200 kHz

-Hudng 1én: 824-849 MHz -Hudng 1én: 890-915 MHz

Dai t; £ : 2
NSO Huong xubng: 869-894 MHz | -Huéng xubng: 935-960 MHz

Nhiéu nguoi st dung chung mot | Mot nguoi st dung mot khe

Kénh st dung kénh thoi gian cia mot kénh

N ft bj anh huong cia giao thoa
Nhiéu giao thoa | gilra cac kénh, anh hudng giao
thoa dong kénh

Anh huong cua cac kénh lan
can

Phét cong suat 16n dé khic phuc

Cong suat phat | Thap dé giam nhiéu cho hé thong fading theo thoi gian

Piéu khién cong | Giam cong sgét phat ciba MS va | Khong lam thay d6i dung lugng
suat anh huong dén dung luong cta h¢ thong

Chat lugng thoai | Tét hon Thép hon

. , - Piéu khién dung lugng kém
-biéu khién dung lugng linh hoat | linh hoat

- Dung luong hé théng 16n -Dung luong thap
Dung lugng R L g o A X £ N n
-Khong c6 gidi han ré rang v€ s | - SO nguoi st dung trong mot
nguoi st dung trong mot cell cell 1a ¢o dinh khi cac kénh bi
chiém hét
Bio mat C6 tinh bao mat cao hon nho M | 1.0 o ma thong tin thép

trai phd

1.5. Két luan chwong

Nhitng khai niém di trinh bay trong chuong nay lam rd vé ciu trac chung va
cach t6 chuc cua cua cac khoi trong hé théng. Vi cau trac mang nhu vay, viéc diéu
hanh, khai thac va quan Iy cac thué bao sé thuén tién hon théng qua khéi OMC. Cau
trac cell duoc phan chia ngay cang nho 1am ting dung luong cua hé thdng, thuan loi
trong viéc phan chia tai cho cac ving phuc vu, tiét kiém cong suét phat ctia cac BTS

nang cao hiéu qua cua hé thong.

CDMA sir dung k¥ thuat trai phd nén nhiéu nguoi st dung cé thé chiém cing
kénh vo tuyén dong thoi tién hanh cac cudc goi. Nhitng ngudi st dung noi trén
dugc phan biét 13n nhau nhd mot mé dic trung khong tring voi bat ky ai. Dé hiéu

rd hon vé k¥ thuat trai phd sé duoc trinh bay trong chuong 2.
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Chwong 2 KY THUAT TRAI PHO

2.1. Gi¢i thi€éu chuwong

O céac hé thong thong tin thong thudng, do rong bang tan 13 van dé quan tdm
chinh va cac hé thdng nay duoc thiét ké dé sir dung d6 rong bang tan cang hep cang
t6t. Tuy nhién, & hé thong théng tin trai phd, d6 rong biang tan cia tin hiéu duoc mo
rong, thuong 16n gap tram lan trude khi phat. Khi chi ¢6 mot ngudi st dung trong
bing tan SS (Spread Spectrum - Trdi pho), st dung bang tan nhu vdy khong hiéu
qua. Nhung ¢ moéi trudng nhidu ngudi st dung, ho c6 thé st dung chung mot bang
tan SS va hé théng trd nén sir dung bang tan c6 hiéu suit ma van duy tri duoc cac
wu diém cua trai phd. Trong chuong ndy sé trinh bay ba ki thuat trai pho chinh 1a:
k¥ thuat trai pho truc tiép, k¥ thudt trai phd dich tan, k¥ thuét trai phd dich thoi gian
va cac hé thong trai pho truc tiép (DS/SS).

2.2. Cac hé thong trai pho
2.2.1. Hé thong trai ph true tiép (DS)

Hé thong DS/SS trai pho bang cach nhan tin hiéu ngudn véi tin hiéu gia ngiu
nhién c6 tbc do chip (Re=1/T., T. 12 thoi gian ctia mot chip) cao hon nhiéu toc do bit
(Ry=1/Ts, T, 12 thoi gian ctia mot bit). O hé théng DS/SS nhiéu ngudi sir dung cing
ding chung mot bang tin va phat tin hiéu cta ho dong thoi. May thu st dung ma
gia ngau nhién chinh xac dé 13y tin hiéu mong mudn bang cach giai trai pho. Day 1a
hé thdng duoc biét dén nhiéu nhét trong cac hé thong thong tin trai phd. Hinh 2.1
miéu td may phat DS/SS-BPSK:

B6 diéu ché BPSK
Tin hiéu co sb hai b(De() Tin hiéu DS/SS-BPSK
Song mang - +
Tin hiéu PN co s hai Song mang S(t) Ab(t)C(t) COS(anct 9 )

Hinh 2.1. Trai phé trye tiép (DS)
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2.2.2. H¢ thong dich tin (FH)

Trong cac hé théng kiéu nhay tan, ma gia tap 4m duoc st dung dé diéu khién
bo téng hop tan s6. Tai mdi thoi diém nhay tan, bo tao ma gia tap am dua ra mot
doan gdm k chip ma diéu khién bo tong hop tin, mdi doan k chip ma nay duoc goi
12 mot tir tan s, dudi sy diéu khién cua tir tin sb ndy bo téng hop tan sb sé nhay

sang va hoat dong & tan sO madi twong tng véi gia tri cua tir tan so.

No6i mét cach chinh xéac thi diéu ché FH 1a "su chuyén dich tin s6 cua nhiéu
tan sd duoc chon theo ma". N6 gén giéng nhu FSK ngoai viéc dai chon loc tan sd
tang lén. FSK don gian sir dung 2 tan s6 va phat tin hi¢u 1a f1 khi c6 ky hiéu va £2
khi khong c6 ky hiéu. Mat khac thi FH c6 thé sir dung vai nghin tin sd. Trong cac
hé théng thuc té thi su chon loc ngau nhién trong 220 tan sd duge phan bo ¢6 thé
dugc chon nhd sy to hgp mi theo mdi thong tin chuyén dich tan s6. Trong FH
khoang dich gitra cac tan sb va sb lugng céc tan s c6 thé chon duge duoc xac dinh
phu thudc vao cac yéu cau vj tri ddi voi viée lép dat cho muc dich dac biét. Hinh 3.2

dua ra so do khoi ctia truyén dan dich tan.

A
Tan so

(P B
F

v

T 2T
" Hinh 2.2. Trdi phé nhay tan (FH/SS)

2.2.3. H¢ théng dich thoi gian

Dich thoi gian twong tu nhu diéu ché xung. Nghia 13, diy ma dong/mé bo
phat, thoi gian déng/mé bo phat dugc chuyén doi thanh dang tin hiéu gia ngiu
nhién theo ma. Sy khac nhau nho so v6i hé thong FH don gian 1a trong khi tin s6

truyén dan bién d6i theo mdi thoi gian chip ma trong hé thong FH thi sy dich
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chuyén tan s6 chi xay ra trong trang thai dich chuyén ddy mai trong hé thong TH.
Hinh 3.3 1a so d6 khéi cua hé théng TH.

Do hé thong TH c¢6 thé bi anh hudng dé dang boi giao thoa nén can sir dung hé
thdng t6 hop gitta hé théng nay véi hé thong FH dé loai trir giao thoa c6 kha ning

gay nén suy gidm lon do1 véi tan s6 don.

<«—Mot khung —» Khe thoi gian phat (k bit)
| | H || [ Ii\ | |_| [ I Y IS
1 | | [ R LT T

t=T/M, M 1a s6 khe thoi gian trong mot khung

Hinh 2.3. Trdi phé nhay thoi gian

2.3 Cac hé théng DS/SS

Hé thdng DS/SS dat dugc trai phd bang cach nhan tin hiéu ngudn véi tin hiéu
gia ngau nhién co téc do chip (R=1/T., T. 12 thoi gian ctia mot chip) cao hon nhiéu
tdc do bit (Ry=1/Ts, Ts 12 thoi gian ctia mot bit). O hé théng DS/SS nhiéu nguoi sir
dung cung ding chung mot bang tan va phat tin hidu cta ho dong thoi. May thu sir
dung mi gia ngiu nhién chinh xac dé ly tin hiéu mong mudn bang cach giai trai
pho. Pay 1a hé thong dugc biét dén nhiéu nhat trong cac hé théng thong tin trai phd.
Chung c6 dang twong d6i don gian vi chiing khong yéu cau tinh 6n dinh nhanh hoic

tdc d6 tong hop tan sd.
2.3.1. Cac h¢ thong DS/SS BPSK
2.3.1.1. Mdy phdt DS/SS BPSK

So d6 khéi may phat DS/SS BPSK va dang séng cua tin hiéu khi trai pho truc
tiép sir dung diéu ché BPSK.
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Bo diéu ché BPSK
Tin hiéu co s6 hai b(t)c(t) Tin hiéu DS/SS-BPSK
ot Song mang - 4
TinhiéuPNcosé hai Séng mang S(t) Ab(l‘)C(t)COS(ancl‘ 9)
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Hinh 2.4. So do khéi va tin hiéu ciia méy phdt DS/SS-BPSK

Tin hidu b(t) duoc trai pho bang tin hiéu PN c(t) bang cach nhan hai tin hiéu
nay vé6i nhau. Tin hiéu nhan duoc b(t)c(t) sau d6 duoc didu ché cho séng mang sir
dung BPSK, cho ta tin hiéu DS/SS-BPSK xdac dinh theo cong thtrc [1]:

b(t)=Ab(t)c(t)cos(2 7lf t+ &) (3.1)

Trong d6: A 1a bién 6, f. tAn sd va & la pha cta séng mang

Trong rat nhiéu tmg dung mot ban tin bang mot chu ky cia tin hiéu PN, nghia
1a T=NT.. Trong trudng hop hinh 3.1 ta sir dung N=7. Ta c6 thé thiy rang tich cta

b(t)c(t) ciing 1a mot tin hidu co s6 hai c6 bién do 1a 0 va 1 co cung tan sd véi tin

hiéu PN.
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2.3.1.2. May thu DS/SS — BPSK

So d6 khbi may thu va dang song cta tin hiéu DS/SS BPSK:

t w(t)=b(t-)Acos(2
Tin hi¢u DS/SS-BPSK > > b(t)
c(t-) Acos[2 Tin hiéu co s hai

Tin hiéu PN co s hai Song mang

Hinh 2.5. So d6 khéi may thu DS/SS BPSK
s(t . T)

B0 giai diéu ché BPSK

)| =

4 T 2T 3T
Hinh 2.6. Tin hi¢u cua may thu DS/SS-BPSK

v
-

Muc dich ciia may thu 13 1y ra ban tin b(t) (tin hiéu thu duoc gom tin dugc

hi€u phat va tap am). Do ton tai tré truyén lan nén tin hi€u thu duoc 1a [1]:
s(t-T )=Ab(t-T )c(t-T )cos[2 I1f(t-T )+ & ] + n(t) (3.2)

Trong d6: n(t) 1a tap 4m cua kénh va dau vao may thu. Dé mé ta lai qua trinh
khoi phuc lai ban tin ta gia thiét khong co tap am. Trudc hét tin hiéu duoc giai trai

phd dé dua tir bang tan rong vé bang tin hep sau d6 giai didu ché dé nhan duoc tin
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hiéu bang goc. Dé giai trai pho, tin hidu thu dugc nhan véi tin hidu (dong bo) PN

c(t-T ) duogc tao ra & may thu. Ta dugc [1]:
w(t)=Ab(t-T )c*(t-T Ycos[2 TTT(t-T )+ &8 |=Ab(t-T )cos[2 TT1(t-T )+ & ] (3.3)

Vi ¢*(t)==1 trong d6 & =6-27F,7. Tin hiéu nhan duoc 1a mot tin hiéu bing
hep v6i d6 rong bang tan 1a 2/T. Dé giai diéu ché ta gia thiét rang may thu biét dugc
pha &’ va tan s6 f, va diém khoi dau cua timg bit. Tin hiéu w(t) thu duoc nhan véi
tin hiéu séng mang ta duoc tin hiéu gbc b(t). Tin hiéu PN déng vai trd nhu mot ma
da biét trudc & may thu chi dinh do d6 no c6 thé khoi phuc ban tin, con cic may thu

khac nhin thi théy mot tin hi€u ng?lu nhién =#1.

Dé may thu c6 thé khoi phuc ban tin thi may thu phai déng bo véi tin hiéu thu
dugc. Qua trinh x4c dinh nay duoc goi 1a qua trinh dong b, thuong duoc thuc hién
hai budc 13 bt va bam. Qu4 trinh nhan duoc t; goi 13 qua trinh khoi phuc déng hd
(dinh thoi- STR: Symbol Timing Recovery). Qua trinh nhan dugc & ciing nhu f; la
qué trinh khoi phuc song mang.

2.3.2. Céc hé thong DS/SS—-QPSK

Ngoai diéu ché BPSK ngudi ta str dung cac kiéu diéu ché khac nhu QPSK hay
MSK trong céc hé thong SS.

2.3.2.1. May phat

So d6 trén gdm hai nhanh déng pha va mot nhanh vudng goc .

= b{THc1(r) o dizacne| 1Y N7
Artm{ Pefr+ @) ’
bit) B tam PIV 1 Ciich w2 .'T }
' Tin hien DS/S5-0FPSE
|3;'““.' FL 2 | Acosiam b+ 8} | | Fféd =, fil 4. (1)
21 ¥ birc2in) Bg didu chif = P ottt + 6 ,
N = (BRI & A CEELT i
- g2i(Th
Hinh 2.7a
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Hinh 2.7b

Hinh 2.7. So d6 khéi (a) va cdc dang séng (b) ¢ mdy phat DS/SS-OPSK
Tin hi¢u DS/SS—QPSK c6 dang:
s(t) =s,(2) +5,(t) =—AN2b(t)c, (1) sin(R7E.t +6) + A 2b(t)c, () cos(2 7L .t +6)
s(t) =2 Acos[27F.t + O+ (1)) (3.4)

I RN (LI0)
m) = tan %z(t)b(t)E
Y()=TT/4  néu ci(t)b(t)=1; ca(t)b(t)=1

Y()=3TT/4 néu c,(t)b(t)=1; co(t)b(t)= -1
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Y()=5TT/4 néu ci(t)b(t)=-1; ca(t)b(t)=-1
Y()=77T/4 néu ci(t)b(t)=-1; ca(t)b(t)= 1

Vay tin hiéu s(t) co thé nhan 4 trang thai khic nhau: &+ 7T/4; 6+37T/4; &
+571/4, 6+7171/4

2.3.2.2. May thu
w () u,(t
c, (t -7 —sin(27f.t +6 T

s(t—T1) cos(21f.t +0") GIBﬂ' _[(-)dt

c,(t—T 2
' u ()

w(®

Hinh 2.8. So do khéi mdy thu hé thong DS/SS-OPSK
Cac thanh phan ddng pha va vudng goc duoc trai phd doc 1ap véi nhau boi
ci(t) va co(t). Gia thiét T 13 thoi gian tré, tin hiéu vao sé 13 (bo qua tap am):

s@—1)=s5,(t—0) +5,(t —7)
s(t —T) =—Ab(t —T)c,(t —T)sin(2Q7f.t + )+ Ab(t —T)c,(t —T)cos(27f.t +8)

(3.5)
Trong d6 @ =6—27F.7 Cac tin hiéu trudc b cong la:
u,(t) = Ab(t —T)sin’*(27f.t +8) —Ab(t —T)c,(t —T)c,(t —T)sin(27f.t +O)cos(27f.t +8)
u,(¢) =§b(z —1)[1 —cos(47ft +26)| —gb(t —D)e,(t —=T)c,(t —T)sin(47F.1 +26)
(3.6)

u, (1) = Ab(t —=T) cos> (27f.t + ) — Ab(t —T)c,(t —T)c, (t —T)sin(27F.t + 8 )cos(27 .t +6)
u, () =§b(¢ —1)[1 +cos(47F,1 +26) —gb(t —T)c, (t —=T)c, (t —T)sin(47f.t +28)

(3.7)

Tong cac tin hiéu trén dugc lay tich phan trong khoang thoi gian mot bit. Két
qua cho ta: z===AT (néu ban tin twong ing bang ==1) vi tit ca cac tin s 2f, c6

gi4 tri tich phan bang 0. Vi thé dau ra bd so sanh 13 21 (muc logic).
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Hai tin hiéu PN c¢6 thé 13 hai tin hiéu doc 1ap hodc c6 thé 1y tir mot tin hiéu

PN.

Céc hé thong DS/SS c6 thé duoc sir dung & cac cau hinh khac nhau. Cac hé
thdng trén duoc sir dung dé phat mot tin hiéu cé tbe do bit 1a 1/T bit/s. PG va do
rong bang tan bi chiém boi tin hiéu DS/SS—QPSK phu thudc vao céc tbe do chip
clia ¢,(t) va cy(t). Ta ciling c6 thé st dung mot hé thong DS/SS—-QPSK dé phat hai tin
hiéu s6 1/T bit/s bang cach dé mdi tin hiéu diéu ché mot nhanh. Mot dang khac co
thé str dung mot h¢ théng DS/SS—-QPSK dé phat mdt tin hi¢u s6 ¢6 tde do bit gép
d6i 2/T bit/s bang cach chia tin hiéu sd thanh hai tin hiéu c6 téc do bit 1/T bit/s va

dé ching diéu ché mot trong hai nhanh.

Tdn tai nhan t6 dic trung cho hi€u qua hoat dong cua DS/SS QPSK nhu do
rong bang tan dugc s dung, PG tong va SNR.. Khi so sanh DS/SS—-QPSK véi
DS/SS-BPSK ta can giit mot s6 thong sd trén nhu nhau & ca hai hé théng va so
sanh cac thong sd khac. Ching han mot tin hiéu sé duoc phat di trong hé thong
DS/SS—QPSK chi st dung d6 rong bang tan b:;ing mot nira d rong bang tan ctia hé
thdng DS/SS—-BPSK khi ¢ cing PG va SNR. Tuy nhién néu ca hai hé thong déu sir
dung bing tin nhu nhau va PG bang nhau thi hé théng DS/SS-QPSK c6 ty sb 13i
thap hon. Mit khac, mot hé théng DS/SS c¢6 thé phat gap hai lan s6 liéu so voi hé
théng DS/SS-BPSK khi str dung ciing d6 rong bang tan va c6 cing PG va SNR.

2.3.3. So sanh hé théng DS/SS-BPSK va DS/SS-QPSK

Uu diém cua hé thong DS/SS—QPSK co dugc nho tinh tryc giao cua cic song
mang sin[2 7Tft+ 6)] va cos[2 T fit+ 6)] & cac thanh phan dong pha va vudng goc.

Nhuoc diém cua hé thdng DS/SS-QPSK 1a phirc tap hon hé théng DS/SS-
BPSK. Ngoai ra néu cic sdng mang sir dung dé giai diéu ché & may thu khong thuc
su truc giao thi sé xay ra xuyén am giira hai nhanh va sé 1am giam chét luong cua
hé thong. DS/SS-QPSK duoc st dung trong hé théng thong tin di dong 1S-95 va hé
thong dinh vi toan cau (GPS).
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2.4. Két luan chwong

Moi loai hé théng déu co nhitng wu nhuoc diém. Viéc chon hé théng nao phai
dwra trén cac tng dung dic thu. Hé thong DS/SS giam nhiéu giao thoa bang cach trai
rong ndé & mot phé tan rong, hé théng FH/SS & mét thdi diém cho trudc, nhirng
ngudi sir dung phét cac tan so khac nhau vi thé c6 thé tranh duoc nhidu giao thoa,
hé théng TH/SS tranh nhidu giao thoa bang cach tranh khong dé nhidu hon mot
ngudi sir dung phat trong cing mot thoi diém. Trong thuc t& hé théng DS/SS ¢6
chat luong t6t hon do st dung giai diéu ché nhat quan nhung gia thanh ctia mach
khoa pha séng mang dat. Chuong tiép theo sé trinh bay vé chuyén giao va diéu

khién cong suat trong mang CDMA.
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Chuong 3 CHUYEN GIAO VA PIEU KHIEN CONG SUAT

3.1. Giéi thiéu chuong

Chuong ndy sé trinh bay hai phan: chuyén giao va diéu khién cong suit. Phan
chuyén giao dé cap dén cac van dé: myc dich ciia chuyén giao, trinh ty chuyén giao
va cac loai chuyén giao. Phan diéu khién cong suit im hiéu: muc dich cua diéu
khién cong suét, chuyén giao vong kin va chuyén giao vong hé. Tir d6 rit ra anh

hudng cia chuyén giao va diéu khién cong suat dén dung luong hé thong CDMA.,
3.2. Chuyén giao

Chuyén giao 13 tha tuc can thiét dam bao thong tin duoc lién tuc trong thoi
gian két ndi. Khi thué bao chuyén dong tir mot cell nay sang mot cell khac thi két
nbi voi cell méi phai duoc thiét 1ap va két ndi véi cell cii phai duoc huy bo.

3.2.1. Muc dich ciia chuyén giao

Ly do co ban cua viéc chuyén giao 1a két ndi vo tuyén khong thoa mian mot bo
tiéu chuin nhat dinh va do d6 UE hodc UTRAN sé thuc hién cac cong vigc dé cai
thién két ndi d6. Khi thuc hién cac két ndi chuyén mach goi, chuyén giao dugc thuc
hién khi ca UE va mang déu thyc hién truyén goéi khong thanh cong. Cac diéu kién
chuyén giao thuong gip la: diéu kién chat luong tin hiéu, tinh chat di chuyén cia

thué bao, sy phan b luu luong, biang tan. ..

Piéu kién chat luong tin hidu 1a diéu kién khi chét luong hay cudng do tin
hiéu v6 tuyén bi suy giam dudi mot ngudng nhat dinh. Chuyén giao phu thudc vao
chat luong tin hiéu dugc thuc hién cho ca hudng 1én 1an huéng xudng cia dudng

truyén dan vo tuyen.

Chuyén giao do nguyén nhéan luu luong xay ra khi dung luong luu luong cia
cell dat toi mot gidi han tdi da cho phép hodc vuot qua ngudng giéi han d6. Khi dé
cac thué bao & ngoai ria ctia cell (c6 mat do tai cao) sé dugc chuyén giao sang cell

bén canh (c6 mat d tai thap).
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S6 luwong chuyén giao phu thudc vao tdc d6 di chuyén cua thué bao. Khi UE di
chuyén theo mot hudng nhat dinh khong thay d6i, toc d6 di chuyén cua UE cang
cao thi cang c6 nhiéu chuyén giao thyc hién trong UTRAN.

Quyét dinh thuc hién chuyén giao thong thuong dugc thyc hién bai RNC dang
phuc vu thué bao d6, loai trir truong hop chuyén giao vi 1y do luu lwong. Chuyén
giao do nguyén nhan luu luong dugc thyc hién béi trung tdm chuyén mach di dong
(MSC).

3.2.2. Trinh ty chuyén giao

Trinh ty chuyén giao gém c6é ba pha nhu trén hinh 3.1, bao gom: pha do

luong, pha quyét dinh va pha thuc hién.

fin=

Cuong d6 tin hiéu

Niudng trén

Ngudng dudi
-

Call Alin hiéu Cell B in hidu B

Hinh 3.1 Nguyén tic chung ciia thudt todn chuyén giaoThoi gian

Do luong 13 nhir CellA  p trong trong q CellB uyén giao vi hai 1y do co
ban sau:

+ Muc tin hiéu trén dudng truyén din vo tuyén thay d6i rat 1on tuy thudc vao
fadinh va t6n hao duong truyén. Nhitng thay d6i nay phu thudc vao mdi truong

trong cell va tbc do di chuyén ciia thué bao.
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+ S6 luong cic bao cao do luong qua nhiéu sé lam anh hudng dén tai hé

théng.

Pha quyét dinh chuyén giao bao gom d4nh gia tong thé vé QoS cua két ndi so
sanh n6 véi cac thudce tinh QoS yéu cau va udc luong tir cac cell 1an can. Tuy theo
két qua so sanh ma ta ¢ thé quyét dinh thuc hién hay khong thue hién chuyén giao.
SRNC kiém tra cac gia tri cia cac bao cao do dac dé kich hoat mot bo cac dicu kién
chuyén giao. Néu céac diéu kién nay bi kich hoat, RNC phuc vu sé¢ cho phép thuc
hién chuyén giao.

Can ctr vao quyét dinh chuyén giao, chuyén giao gom hai loai nhu sau:

+ Chuyén giao quyét dinh boi mang (NEHO).

+ Chuyén giao quyét dinh boi thué bao di dong (MEHO).

Trong truong hop chuyén giao thuc hién béi mang (NEHO), SRNC thuc hién
quyét dinh chuyén giao. Trong truong hop MEHO, UE thyc hién quyét dinh chuyén
giao. Trong truong hop két hop ca hai loai chuyén giao NEHO va MEHO, quyét
dinh chuyén giao duoc thuc hién bai su phdi hop gitta SRNC véi UE.

Ngay ca trong truong hop chuyén giao MEHO, quyét dinh cudi cung vé viéc
thuc hién chuyén giao 1a do SRNC. RNC c¢6 trach nhiém quan 1y tai nguyén vo
tuyén (RRM) cta toan bd hé thong.

Quyét dinh chuyén giao dya trén cac thong tin do dac cia UE va BTS ciing
nhu cac diéu kién dé thuc hién thuat toan chuyén giao. Nguyén tac chung thuc hién
thuat toan chuyén giao dugc thé hién trén hinh 3.2. Piéu kién dau 13 cic diéu kién
thuc hién quyét dinh cta thuét toan dya trén mirc tin hiéu hoa tiéu do UE théng bao.

Céc thuat ngit va cac tham s sau dugc st dung trong thuit toan chuyén giao:

+ Ngudng gi6i han trén: 14 mic tin hiéu cia két ndi dat gia tri cuc dai cho

phép thdéa man mét chét lugng dich vu QoS yéu cAu.
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+ Ngudng giéi han dudi: 1a muc tin hidu cta két ndi dat gia tri cuc tiéu cho
phép thoa man mot chét luong dich vu QoS yéu cau. Do d6 muec tin hiéu cua ndi két

khong dugc nam dudi ngudng do.

+ Gidi han chuyén giao: 1a tham s6 dugc dinh nghia truéc duogc thiét 1ap tai
diém ma cuong do tin hi¢u cua cell bén canh (cell B) vuot qua cuong do tin hi¢u

cua cell hién tai (cell A) mot lugng nhét dinh.

+ Tap tich cuc: 1a mdt danh sach cac nhanh tin hiéu (cac cell) ma UE thuc hi¢n

két ndi dong thoi toi mang truy nhap vo tuyén (UTRAN).

Gia sir thué bao UE trong cell A dang chuyén dong vé phia cell B, tin hiéu hoa
tiéu cua cell A bi suy giam dén muac ngudng gidi han dudi. Khi dat téi mirc nay,

xuat hi¢n cac budc chuyén giao theo cac budc sau day:

(1) Cuong do tin hiéu A bang véi mirc ngudng gidi han dudi. Con tin hiéu B
s¢ duoc RNC nhap vao tap tich cuc. Khi d6 UE sé thu tin hi¢u téng hop cua hai két
nbi dong thoi dén UTRAN.

(2) Tai vi tri nay, chét lugng tin hi¢u B t6t hon tin hiéu A nén né duoc coi la

diém khoi dau khi tinh toan gidi han chuyén giao.

(3) Cuodng dd tin hiéu B bang hodc tot hon ngudng gii han dudi. Tin hiéu A

bi x6a khoi tap tich cuc boi RNC.

Kich ¢& cta tap tich cuc co thé thay dbi dugc va thong thuong & trong khoang

tir 1 dén 3 tin hiéu.
3.2.3 Cac loai chuyén giao

Tuy theo hinh thirc st dung trong cac co ché chuyén giao, c6 thé phan chia
chuyén giao thanh cac nhom nhu: chuyén giao ctng, chuyén giao mém va chuyén
giao mém hon. Chuyén giao dam bao thong tin dugc duy tri lién tuc khi cac MS di
dong tir cell ndy sang cell khac hay giira cac dai quat trong cing mét cell. Chuyén
giao phai dung va nhanh dé thong ti khong bi ngit quing, khong bi mét tin hiéu khi
dang di chuyén.
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3.2.3.1 Chuyén giao mém va mém hon

Chuyén giao mém va mém hon dya nguyén tac két noi “noi trudc khi cat™

(“Make before break™).

- Chuyén giao mém hay chuyén giao giira cac cell 1a chuyén giao duoc thyuc
hién gitta cac cell khac nhau, trong d6 tram di dong bt dau thong tin v&1 mot tram
gbc m&i ma van chua cat thong tin voi tram goc cii. Chuyén giao mém chi c6 thé
duoc thuc hién khi ca tram géc cii 1an tram géc méi déu lam viée & cung mot tan sb.
MS thong tin v6i 2 sector cua 2 cell khac nhau (chuyén giao 2 dudng) hodc véi 3

sector ctia 3 cell khac nhau (chuyén giao 3 dudng).

- Chuyén giao mém hon 13 chuyén giao dugc thuc hién khi UE chuyén giao
giita 2 sector cua cing mét cell hodc chuyén giao giita 2 cell do cung mot BTS quan
ly. Pay 1a loai chuyén giao trong dé tin hiéu méi duge thém vao hodc x6a khoi tap
tich cuc, hoac thay thé boi tin hiéu manh hon & trong cac sector khac nhau cta cung

BTS.

Trong truong hop chuyén giao mém hon, BTS phat trong mot sector nhung
thu tir nhiéu sector khac nhau. Khi ca chuyén giao mém va chuyén giao mém hon

duoc thuc hién dong thoi, truong hop nay goi 13 chuyén giao mém - mém hon.

- Chuyén giao mém - mém hon: MS thong tin v6i hai sector ciia cung mot cell
va mdt sector cua cell khac. Cac tai nguyén mang can cho kiéu chuyén giao nay
gom tai nguyén cho chuyén giao mém hai duong gitra cell A va B cong voi tai

nguyén cho chuyén giao mém hon tai cell B.
3.2.3.2 Chuyén giao cirng:

Chuyén giao ctimg duoc thuc hién khi cin chuyén kénh luu luong sang mot
kénh tan s6 méi. Cac hé thong thong tin di dong t6 ong FDMA va TDMA déu chi
st dung phuong thirc chuyén giao nay.

Chuyén giao ctng dua trén nguyén tic “cit trudc khi ndi” (Break Before

Make) c6 thé duoc chia thanh: chuyén giao cing cling tan s6 va chuyén giao cling
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khac tan sd. Trong qué trinh chuyén giao ctimg, két ndi cii dugc giai phong trude khi
thue hién két ndi mai. Do vay, tin hiéu bi ngit trong khoang thdi gian chuyén giao.
Tuy nhién, thué bao khong c6 kha ning nhan biét dugc khoang ngimg d6. Trong
truong hop chuyén giao cing khac tan sd, tan sé song mang ctia kénh truy cap vo

tuyén moi khac so véi tan s6 song mang hi¢n tai.

Nhuoc diém cia chuyén giao cling la c6 thé xady ra rét cudc goi do chat lugng

ctia kénh méi chuyén dén tré nén quéa xau trong khi kénh cii da bj cit.
3.3. Piéu khién cong suit trong CDMA

Trong CDMA, diéu khién cong sudt duoc thuc hién cho ca duong lén lan
duong xudng. V& co ban, diéu khién cong suit duong xudng c6 muc dich nhiam tbi
thiéu nhiéu dén céac cell khac va bu nhiéu do cac cell khac giy ra ciing nhu nham
dat dugc mirc SNR yéu cau. Tuy nhién, diéu khién cong suat cho duong xudng
khong thuc sy can thiét nhu diéu khién cong suét cho duong 1én. Hé théng CDMA
st dung cong suat duong xudng nham cai thién tinh ning hé thong bang cach kiém

soat nhiéu tur cac cell khac.

Diéu khién cong suit dudng 1én tac dong 1én cac kénh truy nhap va luu luong.
N6 duoc str dung dé thiét 1ap dudng truyén khi khoi tao cudc goi va phan tng 1én
cac thing giang ton hao dudng truyén 16n. Muyc dich chinh cua diéu khién céng sut
duong 1én nham khic phuc hiéu Gmg xa-gan bang cach duy tri mic cong suit truyén
dan cia cic may di dong trong cell nhu nhau tai may thu tram goc véi cing mot
QoS. Do viy viéc diéu khién cong suit duong 1én 13 thuc hién tinh chinh cong suat
truyén din cia may di dong. Hé théng CDMA sir dung hai phwong phap diéu khién

cong suat khac nhau
+ Piéu khién cong suat vong hd (OLPC).
+ Piéu khién cong suat (nhanh) vong kin (CLPC).
- biéu khién cong suit vong trong.

- biéu khién cong suat vong ngoai.
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UE %} BT H
&4 ]

Diéu khién cong sut vong hé

P
«

Hinh 3.2. Cdc co ché diéu khién cong sudt ciia CDMA.
3.3.1. Piéu khién cong suit vong hé (OLPC)

Mot phuong phéap diéu khién cong suat 1a do su diéu khuéch (AGC-Automatic
Gain Control) & may thu di dong. Trudc khi phat, tram di dong giam sat tong cong
suat thu duoc tir tram gbc. Cong suat do dugc cho thdy ton hao dudng truyén ddi
v6i timg ngudi st dung. Tram di dong diéu chinh cong suat phat ctia minh ty 18
nghich véi téng cong sudt ma nd thu dugce. C6 thé phai diéu chinh cong suit & mot
dai dong 1én t6i 80 dB. Phuong phap nay dugc goi la diéu chinh cong sut vong hd,

& phuong phap nay tram gbc khong tham gia vao cac tha tuc diéu khién cong suat.

OLPC sir dung chii yéu dé diéu khién cong suit cho dudng 1én. Trong qua
trinh diéu khién cong suat, UE xéac dinh cudng do tin hiéu truyén din bang cach do
dac mirc cong suit thu cia tin hiéu hoa tiéu tr BTS ¢ duong xudng. Sau do, UE
diéu chinh mirc cong suat truyén din theo hudng ty 1& nghich v6i mirc cong suét tin
hi€u hoa tiéu thu dugc. Do vay, néu mirc cong suét tin hiéu hoa tiéu cang lon thi

murc cong suat phat ciia UE (P_trx) cang nho.

Vi¢c dicu khién cong suat vong hé 1a can thiét d€ xac dinh mirc cong suat phat

ban dau (khi khéi tao két ndi).

BT Udc tinh cudng do hoa tiéu

»

UE

P

"~ P_trx = l/cudng do hoa tiéu

Hinh 3.3. OLPC duong lén
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3.3.2. Piéu khién cong suit vong kin (CLPC)

CLPC duoc st dung dé diéu khién cong suat khi két ndi dd duoc thiét lap.
Muc dich chinh 1a dé bu nhimg anh huéng ciia sy bién doi nhanh ciia mirc tin higu
vo tuyén. Do d0, chu ky diéu khién phai di nhanh dé phan ung lai sy thay d6i

nhanh ctia muc tin hi¢u vo tuyén.

Trong CLPC, BTS diéu khién UE ting hoic giam cong suat phat. Quyét dinh
tang hodc giam cong sudt phu thudc vao mirc tin hiéu thu SNR tai BTS. Khi BTS
thu tin hi¢u tir UE, n6 so sanh murc tin hi€u thu vd1 mot mirc ngudng cho trudce. Néu
muc tin hiéu thu dugc vugt qua mic ngudng cho phép, BTS sé gtri Iénh diéu khién
cong suit phat (TPC) t6i UE dé giam mirc cong suat phat ciia UE. Néu mc tin hiéu
thu duoc nho hon muc ngudng, BTS sé giri 1énh diéu khién dén UE dé ting muc

cong sut phat.

Quyét dinh _#

diéu khién Lénh TPC
cong suat BTS: \\‘ UE
N

TPC: Transmit Power Control: Diéu khién cong suat truyén dan.

Diéu chinh
P _trx cua UE
theo 1énh TPC

(K -ul_:'_i__

Diéu chinh
P_trx cua UE
theo 1énh TPC

Hinh 3.4. Co ché diéu khién cong sudt CLPC.

Cac tham s6 duoc sir dung dé danh gia chat lugng cong suat thu nham thuc
hién quyét dinh diéu khién cong suat nhu: SIR, ty 18 15i khung-FER, ty 18 13i bit
BER. Co ché CLPC néi trén 1a co ché didu khién cong suat vong trong va d6 co ché
diéu khién cong suat nhanh nhat trong hé théng CDMA.

3.4. Két luan chuong

Trong thiét ké hé théng CDMA ngudi ta mong mudn ting 18n tot do sd luong

cac khach hang goi cing mét luc trong dai théng xac dinh. Khi cong suat phat cia
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mdi méay di dong dugc diéu khién bang cach nd co thé tiép nhan tram gbe vai ty 18
tin hiéu/nhidu nho nhét, dung luong hé théng dugc ting 1én rat cao. Néu cong suit
phat may di dong duoc nhan & tram gdc thap qua thi khong thé hy vong chat lugng
thoai t6t vi ty 18 15i bit qua cao. Va néu cong suat nhan duoc & tram gdc cao thi co
thé thu dugc chit luong thoai cao hon & may di dong. Tuy nhién két qua cua su ting
nhiéu trén cac may di dong s dung cac kénh chung dan téi chat luong thoai bi

giam xudng trong khi toan bd cac thué bao khong bi giam xudng.

Trong chuong nay di trinh bay nhimng vin dé co ban cua thi tuc chuyén giao
mém va diéu khién cong suat trong CDMA. Diéu khién coéng suat nhanh, nghiém
ngit cling nhu chuyén giao mém-mém hon 1a nét quan trong nhét cta trong hé
thong thong tin di dong st dung céng nghé CDMA. Chuyén giao va diéu khién
cong suat 1a hai yéu t6 anh huéng dén dung lugng trong qué trinh quy hoach mang
CDMA. Chuong tiép theo sé phan tich va khao sat cac yéu té trong qua trinh tinh
toan va quy hoach mang CDMA.

Trang 33



Chuwong 4 Quy hoach mang CDMA

Chuong 4 QUY HOACH MANG CDMA

4.1. Gidi thiéu chwong

Chuong nay sé néu tong quan qua trinh tinh toan quy hoach mang vo tuyén
cho hé thng thong tin di dong CDMA bao gdm: tinh suy hao cho phép cua dudng
truyén, dinh kich ¢@, tinh toan luu lwong va ving phu song, toi vu gitta luu luong va
vung phu song. Trong qué tinh tinh toan ta phai bao dam mang phai dap ung cac
yéu cau vé chat luong, dung luong va ving phu. Viée tinh toan quy hoach dung
lwong va ving phu phai duge xem xét déng thoi do dung lugng va ving pha cd
quan hé chat ché vdi nhau trong mang di dong. chuong nay phan tich va khao sat

cac thong sb anh huéng dén qua trinh quy hoach dé dam bao cac yéu cau.
4.2. Dinh ¢& mang

4.2.1. Qua trinh dinh ¢ mang

Pic diém két ndi vo Céc tham s thiét bi:
tuyén: Tinh toan quy dwong truyén * Lop cong suat MS

* Toc a6 dit lidu Suy hao dudng téi da cho phép * Dgnhay MS/BS

e E./N, trung binh e Do loi anten...
e Do loi chuyén giao Du trie B o
theo dB. nhiéu Pac diém truyén dan:
B Tinh ban kinh cell * DO cao anten.
Khéi Ban kinh cell t6i da trong mdi * Dac diém suy hao ving
t’-‘f’lgla loai viing e Hé s6 twong quan ving
tri luu e Duy trit fading chuan log
ll;{.mgl | Tinh h¢
moi ce A L a. ]
(gia s tal bic diém dich vu:
thiét t6i Lieu U'6c tinh dung lugng e Ty 1€ nghén .
da) R x e Ty 1€ dung luong (g6i1)
lwong toi SO side/tong luu luong ho tro t8i da trén t binh
da moi trong moi loai ving O1 da fren trung b1

cell i .
i Néu thoa man yéu cau nha khai thac
Néu dung luong
qua thap v oAehihe i
Yéu cathiét bi

S6 lwgng thiét bi BS / truyén
din / RNC

Hinh 4.1. Qud trinh dinh c& mang CDMA

Hinh 4.1 trinh bay qua trinh dinh c& mang thong tin di dong CDMA. Pay la
pha khéi tao ctia qua trinh quy hoach mang, 1ién quan dén viéc danh gia cac phan tir

mang va dung luong ciia cac phan tir ndy. Muc dich ctia dinh ¢ 1a dua ra duy tinh vé
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ban kinh cua cell, sd tram géc, va cac phén tor mang khac dya trén co s cac yéu cau
ctia nha khai thac cho mot ving mong muén, dé doan chi phi dau tu cho dy 4n.
Pinh ¢& phai thyc hién cac yéu cau vé ving phi, dung lugng va chét lugng phuc
vu.Viéc tinh toan dung luong va vung phu phai duoc xem xét dong thoi do dung
lwong va vung pht ¢6 mdi quan hé chit ché véi nhau.

Trudce tién, can tinh quy ning luong duong truyén RLB dé udc lugng ban kinh
t6i da cua cell. RLB bao gdm cac tham sé nhu: ting ich cta anten, suy hao cap, do
loi phan tap, du trit fading, dy trit nhidu. PAu ra cta phép tinh RLB sé 1a suy hao
duong truyén toi da cho phép, gia tri nay duoc sir dung dé xac dinh ban kinh téi da
ctia cell va do d6 xac dinh s cell yéu cau
4.2.2. Phan tich quy ning lwong duwdng truyén
4.2.2.1. Quy nang lwong dwong lén

Dy trit suy hao do can nhiéu ty 1& v6i luong tai trong cell. Néu luong tai trong
cell ciia hé thdng cang 16n thi lwong duy trir can nhidu yéu ciu cang 16n va ving phu

song cua cell cang nho.

N

Ta c6 cong thirc tinh hé s6 tai [2]:7 =1— 4.1)
tong
Ty sb tin hiéu trén tap am khi tinh dén hé s tich cuc thoai:
E SO1 G P
+H=G,0- 0 ="r (4.2)
0 DN D Vi Vi Pt(mg - Pz
1
Pi = PtOﬂ
14 G (4.3)
(E,/N'),v,
L = i !
Ta dinh nghia hé s tai két ndi i nhu sau [2]: i P, 1+ G, (4.4)
(B /M,
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Téng cong suat thu dugc cua cac thué bao & mdy thu i nhu sau[2]:

Fone — By =(1+B)iR = +B)2L[BO,7g (4.5)
il 1
DT "
(Eb / N'o),-Vi
Néu N nguoi st dung & 6 co téc do bit thap (Gp>>1), ta ¢ thé viét lai gan
ding phuong trinh trén: 77 = L (/;iV'O Nv(l+pB) 4.7)

Do du trit can nhifu v6i hé sb tai 77 duoc xac dinh theo cong thirc [2] :
L=-10log(1-77) (4.8)

Hinh 4.2 13 d6 thi biéu dién cac dudng cong: duong hé sb tai ,duong du trix

nhidu va duong suy hao cho phép theo s thué bao trong cell.

Tai duong len

He so tai
)
n
H

2

Suy hao cuc dai [cE] Du tru nhieu [cB]
@
n

]
D(_r\
ro
=
.
o
=k
=k
=k
=L

S0 nguaoi sy dung

Hinh 4.2. Anh huéng ciia hé s6 tai dén dy trit suy hao dwong truyén

Tir hinh v& 4.2 ta thdy, khi s6 thué bao st dung ddng thoi trong cell ting, hé

sO tai twong Umg ting theo dan dén dy trit nhiéu tang. Khi hé so tai ting thi suy hao
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cho phép dudng truyén giam xudng. Cac duong cong theo toc do bit khac nhau 13
khac nhau, ing véi toc do bit 9600 bit/s ta thdy duong hé sb tai va duong duy trix
nhidu nam dudi so vdi toc do bit 14400 bit/s. Pidu nay co thé duge giai thich nhu
sau: cung mot $6 lugng ngudi st dung, khi tdc do bit 16n thi luu luong téng sé tang.
Khi lru luong tai may thu ting thi nhidu déng kénh sé ting. Do d6 ma du trit nhidu

duong truyén ting theo dan dén suy hao dudng truyén giam.

Khi s6 nguoi st dung dat dén mot gia tri nhat dinh (dung lugng cuc ) thi hé $6
tai bang 1 va dy trit nhidu dat gia tri vo cung, suy hao luc ndy sé cuc tiéu (bang 0)
do @6 ban kinh cell dat cuc tiéu. Do vay, khi tinh todn ban kinh theo ta phai xét dén
hé sd tai ciia cell dé co du trit nhidu thich. Phan tich hé s6 tai 1a van dé quan trong
khi tinh toan vi n6 anh hudng dén ban kinh cell va sb cell trong tinh toan vé ving
phu.
4.2.2.2. Quy nang lwong dwong xuéng

O dudng xudng co thé danh gid tai trén co so thong luong bang cach sir dung

téng cac toc do bit duge phan bo théng qua hé sb tai nhu sau [2]:
K
2.5 (4.9)
— =l .
1 R

Trong d6: K 1a sb két n6i duong xudng gom ca kénh chung
R; 1a tdc d6 bit cuia ngudi sir dung thi i
Riax 12 thong lugng cho phép cua cell
Ciing c6 thé danh gia téc do bit cua thué bao cung voi cac gia tri E+/Ny nhu

E,/N,) _
sau [2]: n= Z 1-a,) +B] (4.10)

Trong d6:  Gp=B/R; 1a d6 loi xtr 1y cua thué bao i
R; téc d¢ bit ciia thué bao i
/3 14 hé s6 nhiéu trung binh

@ 1a hé s6 truc giao trung binh cua cell.
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Hinh 4.3 biéu dién cac duong hé sb tai, duong dy trir nhifu va dudng suy

hao cho phép & duong xudng.

Tai duong xuong

He =o tai

Cu tru nhieu 0]

[ ]
n

ra
n

Suy hao cuc dai [cdB=]
(=]

[
ohnop— ===
—_
[ ]
[+
ra
—_
na
n

50 nguai Su dung

Hinh 4.3. Anh hwong cua hé s6 tai dén du trit nhiéu

Hinh 4.3 cho théy su phu thudc cau hé s6 tai, du trir nhidu va suy hao phép
vao sé nguoi st dung. Khi sd nguoi str dung ting 18n, ing véi cac tbe do bit
khac nhau thi sy thay ddi ciia duong hé s6 tai, duong duy trir nhifu va duong suy
hao cho phép ciing khac nhau. Két qua hinh 4.3 cho thay, khi toc do bit 9600
bit/s thi hé s tai, dy trir nhidu déu thap hon khi tdc do bit 14400 bit/s, nhung
suy hao cho phép lai 16n hon. Cuing phuc vu mét s cac thué bao, téc do bit cang
16n thi du trit nhiéu phai 16n.

Nhu vay, dung luong & dudong xudng bi giéi boi tai, khi hé so tai dat cuc

dai bang 1 thi du trit nhiéu 16n v6 cung.
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4.3. Suy hao dwong truyén
4.3.1. Suy hao dwong truyén cuc dai
Pé tinh ton hao cuc dai cho phép ta sir dung cong thirc sau [2] :
L.=Pn—Puint+Go—Lc— Ly — Ly (4.11)
Trong do6 :

W: tdc d6 chip
L. : T6n hao dudng truyén cho phép.
No : Tap am nén cta BS.
P, : Cong suat phat xa hi¢u dung ctia MS.
Ly : Tén hao co thé
Poin : Cudng d9 tin hiéu téi thiéu yéu cau.
Do loi xtr 1y:G, = 10logW/R
Gy : Hé sb khuéch dai cua Anten phat BS.
R : Téc db bit (bps)
L. : Ton hao cap Anten thu BS.
F, : Hé s6 tap 4m may thu.
Eo/No : Do du trit can thiét cia anten phéat BS.
L. : D0 du trit che tbi
Ly : Tén hao truy nhap toa nha.
Cuong do tdi thiéu : P = Ng+Fy+10logR + Ey/N’ - 1ogG, + Lan(dBm)

D6 thi hinh 4.4 duoc v& tir cong thic 4.11, v6i cac thong sb: No=-174 dBm/Hz;
L,=10 dB; P,=36 dBm; G,=128 (1228800/9600); G,=8.533 (1228800/14400);
L.=2.5 dB; F,=5 dB; E,/N’=6.8 dB; L.=10.2 dB; Lyx=3 dB (twong g v&i hé sd tai
50%); Gv=15 dBi.

Hinh 4.4 biéu dién suy hao cho phép cua duong truyén theo cic thong so:
Eo/N’, va cong suit birc xa cia MS twong tng v6i hai tée do bit 9600 bit/s va 14400
bit/s.
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Tinh suy hao cho phey

176
g4
=9
217
=]
g 17
=

2 160

166
4

g

=l
[=]

14400 bis

Suy hao cho phep
==

i i |
15 20 25 an 35 40
Cong suat buc xa [dBm)

B

Hinh 4.4. Dé thi tinh suy hao cho phép cia dwong truyén

Hinh 4.4 biéu dién cac dudng suy hao theo cac toc do bit khac nhau. Khi tdc
do bit 14400 bit/s thi dudng suy hao thdp hon dudng suy hao tng véi téc do bit
9600 bit/s. Pudng suy hao cho phép theo theo ty s6 E;N’y giam khi Ey/N’ ting va
duong suy hao theo cong suat burc xa ting khi ma cong suit bt xa ting. Khi Ey/N’,
tang, nghia 1a BER giam, giam ty 18 bit 15i yéu cdu ctia may thu nhu vay thi chét
luong cua dich vu ting 1én va suy hoa cho phép giam xubng méi c6 thé dap tng
dugc. Mudn suy hao cho phép cua dudng truyén ting thi ta phai ting cong suit phat
ciia MS. Nhu vay, khi tinh toan suy hao cho phép thi n6 phu thudc vao nhiéu thong
sO trong d6 hai thong s6 dugc phan tich & hinh 4.4 1a c6 thé thay d6i trong khi mang
hoat dong. Ta co thé thay doi chét luong ctia dich vu hodc cong suit phat caa MS dé

dat duoc suy hao dudng truyén cho phép.
4.3.2. Cac md hinh truyén séng

Trong qua trinh quy hoach mang, cic mé hinh truyén dan duoc sir dung dé
tinh todn cudng do tin hiéu cia mot may phat trong vung tinh toan. Su truyén lan
song vo tuyén tir may phat dén mdy thu tinh toan khong don gian vi nhiéu tré ngai
va chiu anh huéng cta cac yéu té moi trudng tac dong. Trong diéu kién do sir dung
m6 hinh thyc nghiém dé tinh toan suy hao dudng truyén cé hiéu qua hon. Nhirng

mo hinh nady stir dung cac tham so tu do va cac hé s6 hi€u chinh khac nhau cé thé
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diéu chinh bang sd liéu do.Phan nay ta phan tich hai mé hinh truyén séng: Hata-

Okumura va Walfisch-Ikegami dé ap dung trong tinh toan ban kinh cell.
4.3.2.1. M6 hinh Hata — Okumura

Trong md hinh nay, ban dau suy hao duong truyén dugc tinh bang cach tinh
hé s6 hiéu chinh anten cho cac ving d6 thi 1 ham cua khoang cach giita tram gdc,
tram di dong va tan sd. Két qua duoc diéu chinh bing cac hé sb cho do cao anten

tram géc va tram di dong .

Céc biéu thire toan hoc duoc sir dung trong mé hinh Hata-Okumura dé xac

dinh t6n hao trung binh [6]:
L,=69,55+26,16.1gf. —13,28.1gh, — a(hm) + (44,9-6,55.1gh,).IgR (dB)  (4.12)
Trong d6 : fc : Tan sb hoat dong (MHz);
L, : Toén hao cho phép.
hy : PO cao anten tram géc (m);
R : Ban kinh 6 (km).
a(hm) : Hé s6 hiéu chinh cho d6 cao anten di dong (dB)
Dai thong s sir dung cho mo hinh Hata 14:150 < /. <1500MH:z
+He s6 hiéu chinh (him) dugc tinh nhu sau [6]:
- P6i v6i thanh pho 16n:
a(hy) =8,29.(1g1,54h,,)* - 1,1 (dB) voi f. =200MHz (4.13)
a(hy) =3,2.(1g11,75h,)* - 4,97 (dB) v6i f. =400MHz (4.14)
- P6i v6i thanh phd nho va trung binh :

a(hy) = (1,11.1gf, — 0,7).hn—(1,56.1f, —0,8) (dB) (4.15)

Nhu vay ban kinh 6 dugc tinh :
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L, —69,55-2626.1g f. +13,28.1gh, +a(h,
—_ p

IgR = 4.1
s 44,9 -6,55.1gh, (4.16)

- Vung ngoai 6. V&1 vung ngoai 6 h¢ so hi€éu chinh suy hao so vdi vung thanh

PO B s4E
phé1a [6]: La=L,-2 %g@é—gg - 5,4E (dB) (4.17)

- Vung nong thon: V&1 vung nong thon h¢ s6 hi€u chinh suy hao so vdi ving

thanh phd 1a[6]: Lu=L,— 4,78.(1gf.)* +18,33(lgf.) - 40,49 (dB) (4.18)

Khao sat phuong trinh (4.16) véi cac sd liéu sau: tan sd fc=880 (MHz), do cao
anten tram gbc hy=30 (m), do cao tram di dong h,=1,5 (m). Hinh 4.5 biéu dién
duong suy hao theo ban kinh dugc khio sat theo mo hinh truyén séng Hata-

Okumura.

Suy hao theo mo hinh Hata

Suy hao [cB]

1] 0.8 1 1.5 2 2.5 3 356 4 4.5 5
Ban kinh [km]

Hinh 4.5. Suy hao dwong truyén theo bdan kinh véi mé hinh Hata.
Hinh 4.5 biéu dién bdn dudng cong suy hao cia boén ving: ving nong thon,
viing ngoai 6, ving thanh phd 16n va ving thanh phd trung binh va nhé. Ving noéng

thon c6 suy hao thip nhit trong cic ving, tmg voi ban kinh 5 km thi ving néng
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thon suy hao 123 dB, vung thanh phd 151 dB. Suy hao ctia mdi ving phu thudc dia
hinh méi trudng truyén séng cta ving do.
4.3.2.2. Mo hinh Walfsch — Ikegami

Mo hinh nay duoc st dung dé danh gia ton hao dudng truyén ¢ mdi truong
thanh phd cho hé thong thong tin di dong t6 ong. M6 hinh nay chia cic phan tir :
t6n hao khong gian tu do, nhiéu xa mai nha, t6n hao tan xa va ton hao nhiéu vat

chan. Sau dy 1a mé hinh cac tham s6 trong Walfisch-Ikegami.

Hud i chuyé
~ uong dic uyer;
N @ May di do
Soéng toi ay drdong

Toa nha

. A

/

Y

Anten tram di dong

-
)
o | £

Mat duong

Hinh 4.6. Cdc tham sé trong mé hinh Walfisch-Ikegami
Tén hao cho phép trong mé hinh nay dwogc tinh nhu sau [6] :

ch = Lf + Lts + Lm (419)

Véi t6n hao khong gian tu do duoc xac dinh nhu sau [6]:

L, =32,4+20.1gR +20.1g f. (4.20)

Trong do : f.: Tén sb hoat dong.
R : Ban kinh cell.

Nhiéu xa mai nha phd va ton hao tan xa dugc tinh [6]:
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L, =L, +20.1gMh, +10.1g £, —10.1gW —16,7 (4.21)

[14f - 55aB35"¢§ < '

Trong do : LO - , ; (4.22)
-0 660B0" ¢ § ¢ 5
W : Do rong phd. @ : Goc dén so véi truc phd
h, : PO cao nha. Ah,, = h; — h,, (m)
hy, : PO cao Anten tram di dong.
T6n hao vét chan[6] : L., =Lu, +k, +k, 1gR+k, .1g [, —9.1gb (4.23)
Trong d6: b(m) 1a khoang cach giita cac toa nha doc theo dudng truyén
Bl bbb b
Lbsh - [ , hy1a ¢ cao anten BS (4.24)
[O’hb< hr
ka=54, hy>h,
ks =54—-0,8, hy >=h,va R>=500 m (4.25)
k,=54-1,6 AR , hy>=h,va R<500 m
] NI
18—k h
k: ] ﬂhn (4.26)
/. : ;
k, =4+1,502= —1[ v6i tha 516
=4+, E@ E v6i thanh phd 16n (4.27)
k, =4+ 0,7Bf—” ~1F v6i thanh phd trung binh (4.28)
M25 [
Nhu vay ban kinh cell tinh theo m6 hinh Walf — Ikegami 1a :
L, —-L,—-L,, +10.1gW =20.1gAh, —k, —=9.1gb—(30+k , |1g 1. —15,7
IgR=-2 bl | / (4.29)

20+k,]
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Tir cong thire (4.29) tinh t6n hao duong truyén tir moé hinh Walfisch-Ikegami
theo céc s liéu sau: =880 (MHz), h,=1,5 (m), hy=30 (m), h= 15(m), b= 25(m),
w=15 (m), #=20°. Hinh 4.7 biéu dién cac duong suy hao theo ban kinh dugc khao
sat theo mo6 hinh Walfisch-lkegami.
Suy hao dudng truyén ting theo ban kinh, khi ban kinh ting thi suy hao duong
truyén ting theo ham log(R). Trén hinh 4.7 14 hai duong suy hao cia hai ving khac nhau:
vung thanh phé 16n va ving thanh phd trung binh. Suy hao duong truyén theo ban kinh cta

hai ving ndy gan nhu bang nhau do hé s6 hiéu chinh khong c6 su thay ddi 16n.

Suy haa thanh pha lon thea mo hinh Walfsch- ke gami

TE e
e I s
O I P POt N O T T
g ! DPudng cong suy hao theo ban kinh
= A i i | i i i |

@
[ S —— [ [ Lacamena- F F F J f
130 | | | | | | | |
a 1 2 3 4 & f 7 g

Ban kinh [km)
Suy hao thanh pho trung binh va ngoai o theo mo hinh Walfsch- ke gami

Suy hao [dB2]

Ban kinh [km)

Hinh 4.7. Suy hao dwong truyén theo ban kinh véi mé hinh Walfsch-Ikegami

Tir db thi hinh 4.6 va dd thi hinh 4.7 ta thiy suy hao dudng truyén theo mo
hinh Walfisch-lkegami 16n hon mé hinh Hata vi né c6 xét dén nhiu tan xa, nhiéu
vat chan. Do d6 khi tinh toan ban kinh cell ta dung mé hinh Walfisch-Ikegami dé
tinh suy hao.
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4.4. Tinh toan dung lwgng

Trong thong tin di dong CDMA, cac thué bao duoc chia sé ciing ngudn tai
nguyén & giao dién vo tuyén nén khong thé phan tich chung riéng ré. Cac thué bao
anh huong 13n nhau nén cong suit phat budc phai thay doi, su thay doi nay lai gay
ra cac thay doi khac vi vdy toan bd qua trinh du tinh phai dugc thuc hién lap cho
dén khi cong suat phat 6n dinh. Ngoai cong suat phat, cac thong s6 khac nhu téc do
bit va cac kiéu dich vu duoc st dung ciing déng vai trd quan trong trong viéc tinh

toan dung luong.
4.4.1. Tinh dung lwgng cuc

Trong hé théng thong tin di dong, s6 ngudi st dung cuc dai N, ta duoc ty sd

tin hiéu trén tap Am & dau vao may thu j nhu sau [1]:

SR =

P,
E\ VP(1 )+ W, (4.30)

Trong d6 thanh phan thir nhat & miu néi 1én nhidu cia cac ngudi sir dung
khac trong cung cell cling nhu dén tir cac cell khac, /3 1a hé s6 nhidu tir cell khac, v;
1a hé sb tich cuc tiéng, N 1a mat do tap am nhiét, W l1a d6 rong bang tan. Bién doi

mAu trén ta co thé viét [1]:

/ TZ 1A (431)

Trong d6 I, 1a mat do nhiu cta cic ngudi st dung khac.
Gia st diéu khién cong suit 1y tudng (cong sudt thu & tit ca cac ngudi sit dung
déu nhu nhau: P=P=P) va hé s tich cuc tiéng nhu nhau cho tit ci cac nguoi sir
dung (diéu khién cong suit hoan hao) ta duoc [1]:

E
*=(SNR),G, =G, r
N, WN,, +(N —1)vP(1 + B)

(4.32)

Giai phuong trinh (4.32) cho N ta duogc:
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G WN
N=1+ - P _ o)
e g PYATH) (4.33)

N'

Phuong trinh (4.32) dat cuc dai khi b qua thanh phan thé hai[1]:

G
Nopgy =14 (4.34)
b 1+ .
o

Tu phuong trinh (4.34), néu xét dén cac anh hudng khac nhu: phan doan cell,

tich cuc tiéng, mic do di€u khién cong suat hoan hao ta dugc s6 nguodi sir dung cuc

. . Nmax :1 + L A"?
dai xac dinh theo cong thirc sau [1]: E, v+ B) (4.35)

N',

Trong d6: /43 12 hé s6 nhidu tir cac cell khac, /7 1a d6 loi nhd phan doan cell,

V 1a h¢ so tich cuc tieng va A 1a hé so diéu khién cong suat hoan hao.

Khao sat cong thic (4.35) véi cac thong sé sau: Ey/N’=6,8 (dB),
G,=1228800/9600=128 (R=9600 bit/s), G,=85,33 (R=14400 bit/s),’7=1.33, /5=0.4,
V=04 A=2.5 (dB) (mdi d6 thi ta cho mot thong so thay doi cac thong so khéc lay
gia tri nhu da cho). Hinh 4.8 biéu dién duong dung luong cuc theo cac thong sb:
nhidu tir cac cell khéc, ty s6 Eo/(No+1o), sai s diéu khién cong suit, hé sb tich cuc

thoai.
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Anh huong cua nhiey cac cell kac den ding lung Anh huong cua EbANoHD) den dung luong

]

? 20

3 2

a a

S 34

o o

c c

0 i

He: 50 nhigu tu cac cal khao Ty 20 EtiNo+io) [
Anf huang Uz Sai 50 diew khien cang sUat den dung luang An huong cu tich cug thoal den dung luong

£

o m

5 541

0 a

i i

2 2

£ g

0 u] 2

i il

¢ 21 22 283 24 25 28 27 2§ 29 1
=2 50 diew khien cong suat Tich cuc thoai

Hinh 4.8. Anh huong cia cdc tham sé dén dung hrong

Hinh 4.8 biéu thi dudng dung luong tng véi cac tdc do bit R=9600 bit/s va
R=14400 bit/s phu thudc vao cac tham sb. Tat ca cac duong dung luong na déu

giam khi cac thong s6 ting, cu thé nhu sau:

+Dung luong cuc hudng 1én cang 16n néu tde do dit liéu thoai cang thip: dung

lugng cuc phu thude vao tdc d6 ma hoa thoai, d6 1a quan hé ty I¢ nghich.

+Dung lugng hudéng Ién cang 16n néu ha thap yéu cau vé No—':fo: do thi

chtng t6 rang néu gia tri nay cang nho thi cang phuc vu dugc nhiéu ngudi ding
hon.

+Dung luong huéng 1én cang 16n néu giam nho tich cyc thoai: néu tich cuc
thoai cang thap thi nho bo ma hoa thoai téc d6 kha bién , ma toc do dir liéu thoai va

cong suat co thé cang giam nho, tuong ting giam thap can nhi¢u chung.
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+Dung luong cuc hudng 1én cang 16n néu ty 1& can nhifu ngoai cell cang
giam, do d6 cong sut phat ctia mdi tram gdc phai phai dam bao cho cac MS dong
thoi khong dugc phét qua 16n dé giam anh huong dén cac cell khac.
+Dung luong cuc hudng 1én cang 16n néu diéu khién cong suat cang hoan
hao
4.4.2. Tinh dung lwong hé thong

Pé tinh toan dung lugng, ta st dung mot s6 dinh nghia sau :

- Pon vi luu lugng Erlang : Mot don vi luu lugng Erlang 1a mgt mach thong tin
hoat dong trong mat gio.

- Cép phuc vu (GOS) : Pai luong biéu thi s6 % cudc goi khong thanh cong ddi
vO1 hé théng tiéu hao con trong hé théng doi GOS 1a sb % thué bao thuc hién su goi
trd lai.

- Hé théng thong tin hoat dong theo kiéu tiéu hao : Gia thiét vé hé théng ma
cac thué bao khong hé goi lai khi cude goi khong thanh cong.

- H¢ théng thong tin hoat dong theo kiéu doi: Gia thiét vé hé théng ma cac thué
bao sé kién tri goi lai cho dén khi thanh cong.

Luu luong cia mot thué bao A dugc tinh theo cong thure sau [3]:

_nT
~3600 (4.36)
Trong d6 : A : Luu lugng cta thué bao.
n : S6 trung binh cac cudc goi trong mot gio.
T : Thoi gian trung binh ciia mét cudc goi (s).
Theo sb liéu théng ké dbi voi mang di dong thin=1, T =210s.
Luu luong Erlang can cho mét thué bao dugc tinh nhu sau [3]:
mt
Epoyy =—% 4.
CCH 3600 ( 37)
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Trong d6 : m : S6 1an thué bao st dung kénh diéu khién.
t, : Thot gian str dung trung binh cta thué bao
Ung véi s6 kénh diéu khién 1a Necy, tra bang ta sé c6 tong dung luong Erlang

can thiét 1a E. Téng s6 thué bao duoc phuc vu dugc tinh nhu sau [3]:

S = (4.38)

cong thic [3]: C,, =l (4.39)

Tir gia tri Ceq tra bang ta sé tinh dugc tong s6 kénh can thiét.

Véi nhitng dic thu cua cong nghé CDMA, dé xay dung mot bai toan t6i uu
trong qua trinh dinh ¢& 1a rat kho do phu thudc vao nhiéu tham sé khac nhau, ngay
ca thong tin du bao vé nhu ciu dung lugng chi mang tinh twong déi. Do vay, chung
ta chi xem xét bai toan g?ln tdi vu va day 1a mot qué trinh lap. O bude 1ap, khoi tao
hé sd tai duoc gia thiét 1a t6i da 50% (gia tri tdi da trén thuc té), sau d6 no sé duoc

giam dan dé cin bang voi hé s6 tai thuc té.
4.5. Két luan chwong

Chuong nay da trinh bay qué trinh quy hoach mang CDMA:Suy hao duodng
truyén,dinh ¢& mang va tinh dung luwong. Trong d6, phan tich cu thé va dua ra so do
khéi qua trinh dinh ¢&, ciing nhu cac cong thirc tinh toan, phan tich quy ning luong
duong truyén vo tuyén, ban kinh va dién tich cell, quy hoach dung luong va ving
phu. Ngoai ra, ciing di dé cp dén 2 mo hinh truyén dan co ban duoc st dung rong
rai, d6 la mo6 hinh Hata-Okumura va Walfisch-Ikegami. Nhitng mo6 hinh thuc
nghiém nay 1a nhitng phuong tién co ban cho viéc tinh toan suy hao duong truyén.

Ap dung phan 1y thuyét quy hoach mang CDMA & trén dé tién hanh quy hoach
cho mét ving cu thé. Phén tinh toan thiét ké quy hoach mang CDMA mot ving sé

duogc trinh bay trong chuong tiép theo.
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Chwong 5 TINH TOAN TOI UU SO CELL TRONG MANG DI
PONG CDMA

5.1. Gidi thiéu chwong

Trong chuong nay sé tinh s6 cell cho mot cho mot vung dugc quy hoach. Qua
trinh quy hoach gém céac budc sau: phan tich nhu cau vé dung luong cua ving, tinh
suy hao cho phép, tinh dung lugng cuc tir d6 xac dinh ban kinh theo suy hao va theo
dung lugng . Tir két qua d6 xay dung thuat toan toi uu s cell giita dung lugng va

vung phu dé xac dinh lai sd cell.
5.2. Nhu ciu vé dung lwong va ving phii

Viéc quy hoach mang phai dya trén nhu ciu vé luu lugng. Nhu cau vé luu
luong 1a bude dau tién can thuc hién trong qua trinh quy hoach mang. Nhu ciu vé
lwu lugng o thé thyc hién trén co s xu thé phat trién luu lugng ctia cic mang da
duogc khai thac va dwa vao mot s6 yéu to nhu sy phat trién kinh té xa hoi, thu nhap
trung binh dau nguoi, mat do thoai di dong dong va cac s6 liéu khac cua thi truong

can phuc vu.

Ta khong thé chi quy hoach mang cho cac dy kién trudc méit ma ciing can quy
hoach mang cho cac du kién twong lai dé khoi phai thuong xuyén mé rong mang.
Ngoai viéc du phong cho twong lai ciing cho phép mang cung cip luu luong bd
sung trong truong hop ting thué bao 16n hon thiét ké hodc sy thay d6i dot bién tai

mot thoi diém nhét dinh

Gia st mot vung c¢6 nhu cau vé luu lugng nhu sau:

Bing 5.1. Nhu cau vé lwu lwong ciia mot ving can tinh todn

Tén S6 thué bao duw Dién tich Phéan loai moéi
vung kién phuc vu km’ treong
1 A 10000 400 Trung tam do thi
2 B 5000 250 ngoai 0
3 C 3200 200 Trung tam
4 D 1800 150 ngoai 0
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Ttr nhu cau trén vé dung lugng va ving phu, xac dinh sé cell sao cho dam bao
vé dung luong va ving phu va cac yéu cau vé chit lugng. Nhu cu vé luu lwong chi
la dy doan vé luu luong trong mot khoang thoi gian, né co thé thay d6i. Do do, khi
tinh toan ta phai tinh véi hé s6 tai khoang 50% so v6i nhu cau luu luong hién tai dé

dam bao hé théng hoat dong t6t khi luu luong ting 1én.
5.3. Cac thong so ciia hé thong

Chat luong cua mot hé thé)ng CDMA 1a két qua tinh toan tdi wu cua 3 dic
trung: ving pha séng, chat luong dich vu va dung luong phuc vu ciia hé thong, ba
dic trung nay c6 quan hé chit ché voi nhau. Nguoi thiét ké hé thdng c6 nhiém vu
tinh toan can bang cac dic trung trén dé t6i wu trén viing quy hoach cu thé. Viéc cin
bang nay sé khac nhau cho timg khu vuc khac nhau: viing trung tdm d6 thi, ving d6

thi, viing ngoai 6, ving néng thon,...Sau ddy 1a bang cac thong s6 khi tinh toan:

Bing 5.2. Bing cdc théng so khi tinh todn thiét ké hé thong CDMA

Théng s6 Giatri | Thong sb Gia tri
Cép phuc vu GoS 2% D6 1oi chuyén giao mém(SHOF) 1,4
S6 cudc thir trong gio ban(BHCA) 1,38 Cong suat phat MS (Pm) 36 dBm
Ty s6 Eo/N’, yéu cau 6,8 Hé s6 khuéch dai anten (Gy) 15 dBi
Hé s tich cyc thoai (V) 0,4 Ty s6 FER 0,01
Heé sb nhiéu tir cac cell khac (A) 0,4 Bé rong dai tan trai phd (W) 1,2288 MHz
Tbc do dir liu (R) 9600 kbit/s | Phuong sai diéu khién cong sut 2,5dB
o . N . Tang ich dai quat hoa (mdi cell

Thoi gian trung binh cudc goi 65 s ¢dm 3 déi quat) 2,4
Tan s6 (f) 880 MHz | Suy hao cap anten cia BTS (Lc) 2,5dB
Tap 4m may thu (F) 5dB Tap 4m nén BTS (N0) -174 dBm/Hz
Do rong duong phd (w) I15m Khoang cach giira cac toa nha (b) 25m
DQ‘ cao trung binh gilra cic toa 15m b§ cao cua anten MS (hy) 1,5m
nha (h,)
a‘-’)cao trung binh cla anten BTS 30m | Géc t6i cia tia song (D) 20"

b
Du trir che tdi log chudn (Le) 10,2dB | Ton hao co thé/dinh huéng (L) 2dB
Tén hao truy nhép toa nha (Ly) 10 dB Du trit nhiéu (L) 3dB
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Bang 5.2 1a cac thong s6 duoc khuyén nghi dé st dung khi tinh toan mang di
dong CDMA, véi cac thong sb trén thi mang dap tng chit luvong cua dich vu: téc do

bit: 9600 bit/s, ty 12 15i khung FER 0,01; ty 1¢ bit 16i BER 10,

Khi tinh todn dung lugng cuc st dung phuong trinh tinh dung luong cuc sé
cho phép tinh gan ding dung luong cia hé théng. Tuy nhién cac phuong trinh nay

khong co6 tham sb nao ké dén kich thudc cell, cu ly giita cac cell.

Pé giai quyét vin dé trén c6 hai mo hinh thyc nghiém dua trén du doan ton
hao duong truyén nhu da trinh bay trong chuong 4 13 mé hinh Hata-Okumura va
Walfisch-Ikegami. Trong d6 an nay sir dung mo hinh Walfisch-Tkegami cho tinh
toan ban kinh cell vi mé hinh nay c6 tinh dén anh huéng cia cac thong sb tan xa, do

rong phd, ...gay suy hao duong truyén
5.4. Cac budc tinh toan

Dé tinh sb cell cho timg khu vuc ta dua vao bang théng ké cac thong sb cua
cac khu vire. C6 hai phuong an dé tinh sd cell: dya vao suy hao cuc dai cho phép va
st dung cdc mo hinh suy hao dé tinh ban kinh cell, dién tich mot cell tir d6 xac dinh
s6 cell dua vao dién tich; tinh sd cell dwa vao kha nang dung luong cua cell va )
luong thué bao du kién phuc vu. Két qua cudi cung 1a sé cell cuc dai trong hai

phuong an trén.
5.4.1. Tinh s6 cell theo dung lwgng

5.4.1.1. Tinh dung lwong cuc

G
= +—p
N =1 An _, ,_(1228800/9600) | .[P.4 %36

Eb =1+ 6,8/10 >
v(l + ,3) 10 x0,41+0,4) 3

N‘O
Két qua trén cho biét mdi dai quat toi da c6 36 nguoi sir dung. Khi tinh toan
dung luong thyc khong vuot qua 75% dung luong cuc, do d6 mdi dai quat khi tinh
toan c6 thé khong qua 27 nguoi sir dung ,tra bang Erlang B tng véi GoS=2% tng
v6i 19,256 Erlang.
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5.4.1.2. Tinh h¢ sé tii va dw triv nhiéu

, E /N'
v Heséainn=""Yo gvawp=— 08 p7w04axa+o4=079

G, 1228800 /9600
+ Dy trit nhiéu : L=10log(1-17)= -10log(1-0,714) = 6.99 dB

5.4.1.3. Tinh sé cell

+Tinh todn cho vung A:
-S6 thué bao: 10000
-Dung luong can: BHCA/thué bao * S thué bao * Thoi han cude goi/3600
= 1,38*%10000*65/3600= 249,17 Erlang
-Dung luong ké chuyén giao mém: Dung luong can * hé sé chuyén giao mém
=249,17*1,4 = 348,83 Erlang
-S4 dai quat can: (mdi dai quat 16,631 Erlang): 348,83/19,256 = 18 dai quat
-S4 cell can: (mdi cell 3 dai quat): 18/2,4=8 cell

Tinh toan twong tu cho cac ving con lai ta ¢6 bang s cell cho tirng ving sau:

Bing 5.3. Bang két qua so cell cho timg viing tinh theo dung lirong

BHCA/ ; A Dung Dungxlu’g’ng Dung sé ;
. A So thué lwong can lwong 2 So
Vung thué i SHOF 2 . dai
bao bao can ké ca SHOF cuc uat cell
Erlang Erlang Erlang quz
A 1.38 10000 249.17 1.4 348.84 19.256 18.12 8
B 1.38 5000 124.58 1.4 174.4 19.256 9.06 4
C 1.38 3200 79.73 1.4 111.6 19.256 5.8 2
D 1.38 1800 44.85 1.4 62.8 19.256 3.26 1
Tong 20000 498.33 697.64 36.24 | 15

Két qua bang 5.3 cho thay dé dam bao dung luong ving phuc vu can 15 cell,
diéu nay co6 nghia 13 chi méi dam bao yéu cau vé dung luong ma chua tinh dén

vung phu song..
5.4.2. Tinh so cell theo viing phii
5.4.2.1. Tinh suy hao cho phép

+Suy hao cuc dai cho phép
-Tap 4m nén: Nr=Np+N,=-174+5=-169 dBm
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-Cuodng d6 tdi thiéu yéu cau:

Pmin= N1+ (Eo/N’)req+ 10logR — 10logW/R + L
=-162,2 + 10og9600 -101og(1228800/9600) +3
=-146,45 dBm

-Tén hao duong truyén cho phép:
Ly=Pn—Puin t Gp—Lc— Lo — Li - Ly
=36+14645+15-2,5-10,2—-2-10=166,75 dB

5.4.2.2. Tinh ban kinh cell

Ta stt dung m6 hinh Walfisch-Ikemagi
Ah,= h,—h,=15-1,5=13,5
Ahy,=hy,—h,=30-15=15
L,=-9.646 dB

Ly = -18logl1 + Ah, =-3,75 dB

ke =54: ko= 18 — 15( Ahy Ahy) = 133: k=4 + 1,5 %%—1%: 3,93

-Suy hao khong gian ty do: Ly=32,4 + 20logr + 20logf

=32,4 + 20logr + 20l0g880 = 91,29 + 20logr

-Nhiéu xa mai nhé—phé va ton hao tan xa:
Ly = Lo +20log Ah,, + 10logf — 10logw — 16,7
=-9,646+20log13,5+10l0g880 — 10logl5 — 16,7 = 13,94
-T6n hao vat che chan: Ly, = Lys + ko + kalogr + kdogf — 9logb
=-3,75+ 54 + 1,33logr + 3,9310g880 — 9log25
= 49,24 + 1,33logr (dB)
-Suy hao cho phép:
L,=Le¢+ Lug + Lus = 91,29 + 20logr +13,94 + 49,24 + 1,33logr
= 154,47 + 21,33logr
Tu (1) va(2),taco: 166,75 =154,47 + 21,33logr
logr = 0,686
r=3,76 (km)
-Dién tich mdi cell: S=2,61* =2,6%(3,76)*= 36,76 (km?)

(1)

2
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5.4.2.3. Tinh sé cell

Tinh s6 cell theo ving phu phai dira vao dién tich cu thé timg khu vuc va ban
kinh cell dugc tinh & trén, ta cé: sb cell=dién tich viung/dién tich cell. Ttr phép tinh

nay ta dugc bang két qua sau:

Bing 5.4. Bang két qua tinh s6 cell theo viing phi

Tén Dién tich I
N 2 So cell
vung km
1 A 400 11
2 B 250 7
3 C 200 5
4 D 150 4
Tong 1000 27

Két qua bang 5.4 cho thiy dé phu song toan bo ving phuc vu 1000 km? ta can
27 cell, nhu vy so vé6i cach tinh theo dung lwong thi sé cell 16n hon rat nhiéu vi
dung lugng du doan kha thap (trung binh 20 thué bao/km?).
5.4.3. Két qua tinh sb cell

Két qua tinh sd cell 1 14y két qua 16n nhat tir hai cach tinh & trén. Tir két qua
nay ta tinh lai cac thong s6: s6 thué bao ciia mét cell, hé s6 tai, dy trit nhiéu, ban
kinh cell. Ta c6 bang két qua sau:

Bing 5.5. Bing két qua tinh s6 cell theo viing phii

Viing Dién tich | Hé so Dwtriv | Suy hao | Bankinh | S0

(km?) tai | nhidu[dB] | (dB) (km) | cell

A 400 0.48 2.84 166.91 3,76 11
B 250 0.39 2.15 167.6 3,76 7
C 200 0.36 1.94 167.81 3,76 5
D 150 0.24 1.19 168.56 3,76 4
Tong 1000 27

Két qua bang 5.5 cho thiy sb cell can cho toan bo ving phuc vu 1a 27 cell,
dam bao ca yéu cau vé dung lugng va ving phu. Vi két qua nay thi dung luong co
thé ting 1én 1én trong twong lai ma hé thdng van c6 kha ning phuc vu vi hé sb tai
con rat thap. Tuy nhién, diéu nay lam lang phi trong dau tu dé giam sé cell ta ti vu

theo thuét toan t6i wu giita ving pht va dung luong.
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5.5. To6i wu giira ving phii va dung lwong

+ Thudt todn t6i wu: khi thiét ké mang di dong CDMA phai dam bao vé chét
lwong cac dich vu, dung luong va vang pha. Trong qua trinh tinh toan ta gia thiét
dung luong céc cell bang nhau nhung thuc té thi dung lugng mdi cell 13 khac nhau.
Mbt khu vuc c6 thé c6 dién tich 16n hon dién tich cta mot cell duogc tinh nhung
dung luong thip hon dung luong duoc tinh thi lic ndy ta phai diéu chinh lai ban
kinh cta cell ndy dé dam bao vé ca dung luong va ving phu. Viéc diéu chinh nay

dua trén co sé phan tich hé so tai cia moi cell dé diéu chinh cac thong s6 cua cell .

Pé xay dung mot bai toan tdi wu trong qua trinh dinh ¢& phu thudc vao nhiéu
tham s6 khac nhau, ngay ca thong tin du bao vé nhu cdu dung luong chi mang tinh
twong ddi. Do vy, chung ta chi xem xét bai toan gan toi wru va dy 1a mot qua trinh
1ap hé s6 tai. O buéde lap, khéi tao hé sb tai bat ky, sau d6 n6 sé dugc gidm dan dé

can bang vdi hé so tai thuc teé, tir d6 ta c6 so do thuat toan to1 wu cell nhu sau:

FCéc tham so thiét bi ~Cac tham s0 thiét bi
+Dung lwgng viung phi +Pac diém truyen dan

Phan tich Ban kinh cell cuc dai ‘l:il:gn;ilcllll
dung v
| Dién tich cell cwe dai |
_ v * Ping
Keét qua cia hé Tang
S0 tai

Giam

Chép nhin ban kinh cell

v

Xic dinh sb cell

v

So cell=lpax{sé cell tinh theo dung
lrgng, so cell tinh theo ving phii}

Hinh 5.1 So d6 thudt todn t6i wu sé cell giita dung heong va viing phii
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+ Gidi thich thudt todn: ban dau ta tinh sb cell theo dung lugng va ving phi
v6i hé s tai cho trude 77. =0,5 (twong ng véi dy trit nhidu 1a 3 dB), két qua sb
cell=max{s6 cell tinh theo dung lugng, s cell tinh theo ving phu}. Tir két qua sd
cell, phan tich theo dung lugng xac dinh s6 thué bao trong mdi cell tir d6 tinh lai hé
sO tai #7. So sanh 72 va /7, néu /2 khac 77 thi ting hodc giam #Z va tinh lai du
trit nhidu, suy hao cho phép, ban kinh cell, sé cell theo ving pht cho dén khi /2=
r7thi két thuc.

+ Két qua thudt todan: sau khi tinh toan lai s6 cell voi thuét toan trén ta co két

qud bang 5.6

Bing 5.6. Bang két qua sé cell t6i wu giita viing phii va dung lrong

Dién S6 He b taj | Dw v Suy Ban | o
Vung | tich thué ; nhiéu hao kinh
(km?) | bao [dB] @B) | (km) | €
A 400 | 10000 0.48 2.84 166.91 | 3.8 11
B 250 | 5000 0.45 2.52 167.67 | 3.93 6
C 200 | 3200 0.42 1.08 167.95 | 4.19 4
D 150 | 1800 0.33 1.67 168.08 | 4.31 3
Téong | 1000 | 20000 24

+ Két ludn: tr két qua bang 5.6 ta thy s6 cell sau khi t6i uu giam 3 cell so véi
khi chwa t6i vu nhung van dam bao cac yéu cau vé dung luong va ving phu khi tinh
toan, tiét kiém dwoc chi phi dau tu va kinh té hon khi dua mang vao lap dat. Vay
trong quy hoach mang di dong CDMA van dé vé tinh toan dung luong va ving phu
phai di lién voi nhau.

5.6. Két luan chwong

Chuong 5 dua ra cac budc dé tinh toan, thiét ké, dinh c& mang CDMA cho
mot ving véi tiéu chi tdi wu héa vé phuong dién ving phu séng va dung luong hé
thong vo tuyén. Trong phan tinh toan, du tién xac dinh s6 cell theo dung luong va
ving phu. Sau d6 dung thuat toan tdi uu dé téi wu hod sd cell nham dam bao vé

dung luwong, ving phu va giam dugc chi phi 1ap dit ban dau.
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Chuwong 6 CHUONG TRINH TINH TOAN VA KET QUA
MO PHONG
6.1. Gidi thiéu chwong

Chuong 6 dua ra lyu d6 thuat toan chuong trinh chinh dé tir d6 lam co s&
viét chuong trinh moé phong tinh toan cac thong sd vé suy hao dudng truyén, ban
kinh cell, dung lwong cuc, tinh sb cell, toi wu s6 cell va tinh cho mét ving nhép vao.
Tir lwu d6 thuat todn dé thuc hién tinh todn va hién thi két qua mot cach chinh xac

va tryc quan phai chon ngdn ngir thich hop

Ngbén ngit ma em chon dé viét chuong trinh mé phong 13 ngén ngit 1ap trinh
huéng ddi twong Visual Basic phién ban 6.0 bai vi ngdn ngir ndy c6 nhiéu uu diém
1a v6i cing mot tng dung no c6 thé tiét kiém thoi gian va cong stc hon cac chuong
trinh khac. Hon nira, ngdn ngit ndy cho ta thdy dugc két qua tryc quan qua ting
phép tinh, giao dién dé thiét ké, dé dang chinh sira cac dbi tuong co6 mit trong tng
dung c6 thé trinh bay day du cac yéu cau vé chuong trinh mo phong cia dd an. Vi

vay ma em chon Visual Basic 6.0 dé viét chuong trinh mé phong.
Chuong nay sé trinh bay cac van dé sau:
+Luu dd thuét toan chuong trinh

+Giao dién va két qua cua chuong trinh mé phong
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6.2. Lwu dd thuit toan

6.2.1. Luu dd thuit toan chwong trinh chinh

v <>

hép céc thong sb:
+ Thong s6 truyén dan |

+Thong s6 tram gdc
+Thong s6 tram di dong

v

In két qua

A

Tinh suy hao dudng truyén Dung thuét toan ti wu dé xac
cho phép abi véi ving phil dinh lai ban kinh cua cell
[
Vv A
In két qua In két qua

Vv A

Nhap céac thong s6 truyén song Tir}h (jécv ¢ hong so trong cell:
-H¢ s0 tai
v -Suy hao cuc dai cell
-Xac dinh ban kinh cell
+Tinh ban kinh cell
+Tinh dién tich cell
- N

| .
V In két qua
In két qua
A

\|/ Tinh s6 cell:
) ] -Theo dung lugng
Nhéap cac thong s h¢ thong -Theo vung phu

v N

Tinh dung lugng cuc ?/ In két qua
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6.2.2. Lwru @b thuit toan tdi wu

LCéc tham so thiét bi
~rDung lwgng vung phi

Phén tich
dung
lwgng

V4

Dién tich cell cuc dai

V4

Ban kinh cell cue dai <—

LCéc tham s thiét bi
+Dac diém truyen dan

Phén tich
vung phu

Keét qua ciaa hé
s0 tai

Ping

Giam _>

Chip nhin ban kinh cell
v

Xac dinh so cell

S6 cell=max{s6 cell tinh theo dung

lwgng, so cell tinh theo vung phii}
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6.3. Két qua mo phéng
6.3.1. Giao dién chinh

File CDMA Help

PATI HOC BA NANG

TRUGMN

T8 1241 T FX FIEIONG

B TAIL:

Mguy&n 1 =
GVC.TS. Nguy&n Vian Tuin
Sinh vién thue hié& Nguyvén Hing Vinh
Lap oOBT2

f Mang thong tin di déng CDMA

H@ Téi vt hod 58 Cell trong tink todn mang COMA, | 5/28/2005 | 2:02 P

6.3.2. Giao dién tinh suy hao cho phép

2 suy hao cho phep

File CDMa Help

@ Mew EEJ Recommand Result . Back * Home » Mexk

- Théng s6 truyén dan

. B thi IDD thi siy han then cong su - |
Toc do bit =T=] bitfs
B4 dutrit che [ 1oz dB
Biing tdn () [ 1228800 4,

Tapam nén BTS |’1 B4,
& & 2 Mang It gng bit tdi thigu I"‘BZ-2
- Thing s tram di déng S

Céng sudt phat I 36 dBEm Cutdtng di tin higu tdi thigu |’122-38
= a I—

Ténhao tan XE': 10 els Tén hao dudng truyEn trung binh I‘I 70.88

Tdh hao cothd | z dBE )

H& =6 tap am | 5 dB ~Suy hao dudng truyén cho phép

Dig it nhiu [ 3 dB 166.75

- Théng s6 tram gic

H& 58 khuéch dai | 15 dBi
Tén hao cap Anten I 25 dB

Toc do bit [bitfs] Suy hao cho phép

Eb/iMo+o) [ &8 dB
Tap &m nén | 174 dBm/Hz
“Zg Tinh suy hao che phép clia dudng tuyén [ 7zavpm 5/28/2005
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6.3.3. Giao dién tinh ban kinh theo suy hao

@ Tinh ban kinhcell

File CDMA Help

@ Mew E;E" Recommand

Result ‘

Back *

Home: ﬁ Mlenck

Théng sd truyEn stng
Suy hao dudng truyén cho phép

Tén s hioat dang

Bid cao anten tram gSc

B cao anten tram di dong

B cantod nha

G dén so v truc phd

Khodng céch gilfa cac todi nha doc dudng

B rang phd

. o
ra — %) [==1

ra

LU

"f'_"* Titk b kinh call theo mé kink sup hao Hata Okuriura «3 YW alfisch - (kegami

bt hinh truyEn sng

| []

* Walfisch - Ikegari [Thanh pho lon |
Kich thude call
S 378
Dién tich 36.76
KEt qud
Bian kinh Sy hao

Hata Okumura.

166.75

Walfisch- lkegami >0 ¥

747 PM 5/28/2005

6.3.4. Giao dién tinh dung luwgng cuc

& Dung luong duong len
File CDMa help

@ Mlew EEJ Recommand

Cac thiing sd hé thdng

Result .

Back *

— Bang Erlang B

Home ﬁ Mexk

. L i El 17 25 33 .
B18 rdng bang tan (W) 1228800 Hz 0.02 4.345 10.656 17 505 24 526
Tdc dd kit (F) 3600 ~ hit's 2 10 18 25 34 .
0.222 5.084 11,491 18.383 25,529
Eb/(MNo+Io) R 3 11 19 4
0.602 5.842 12333 ki
T4 58 néng lugng nhidu tit cell khac wéi cell x&t (f) 4 12 a0 2a 16 )
ma 1.092 B6.615 13182 2015 27.343
s inh ti & 5 13 21 29 37 .
IR 5B ing Eih {Eh ey 1=ng 1.657 7.402 14.036 21.039 28.254
0.4
) & 14 22 30 38 .
Tang ich dai quat hoa (Gs) 2. 276 8.2 14.896 21.932 29.166
2.4 7 15 23 31 39 .
2 935 am 15 761 22 827 30.081
< - & 16 24 32 40 .
K&t qud tinh 3627 5828 16631 23725 30,957 :
Dung lugng cuc 27 EE Bl 5 5
Ha & tai n0s K&t qua tra bang Erlang B
. S8 kénh Erlang tuong tng
Dy tri¥ nhigu 5.99
€3 27 19.256
Tinh dung lugng cuc 7:48 PM 5/20/2005
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6.3.5. Giao dién tinh sb cell

4 Tinh cell theo dung luong va vung phu

File CDMA Help
@ new [EE] recommand Result « Back \* Hame ﬁ Mext
Théng 58 v& dung Iu'gng va ving phil Tinh theo dung Iugng Tinh theo dign tich
S@ i3 e (NS e -] Dung luong Sd dai quat 58 cell 5d cell
VingA || 0000 | 400 | 34883 | 18 E 11
g ® | | 5000 | 250 | 17442 | 9 [ 4 7
e | | 3200 | 200 | 11163 | ] [ 2 5
g | | 1800 | 150 | 6273 | 3 [ 1 4
. P
K&t qud d1a tinh =0 el & 2
Dung lugng cuc Erlang SR
Wiing A 11
Bén kinh méi call km “ing B 7
“iing C 5
R li _— —
Dign tich mai cell m. Yiig O 4
Téng 7

@ Tinh cell thea dung lugng wa ving phd

5/28/2005

6.3.6 Giao dién t6i wu cell

™ Lap toi uu giua dung luong va vung phu

File CDMA Help Example
@ Mew E§| Reecommand E Result ‘ Eack * Horme: » Mext
Théng sd dung Iugng vwassung phi Kétqué chualdp
Dung luwgng - Dién tich STB/dg HST DT nhidu - SHCPCE -~ BK Cell 38 Cell
Wing A | 15 | 04z | 284 | 1889 | 378 [ N
Wing A | 10000 | 400
wing B | 13 GEE] | z18 | 1876 | z7e | 7
ving B | 5000 | 250
Ying G | 12 | D36 | 194 | 16781 | 376 | s
Ving C | 3200 | 200
Wing O | 8 | 024 | 119 | 16856 | 378 | 4
Ying D | 1800 | 150
4
Tdng | [ Lod 27
Ban kinh wa dién tich L&p tdi uu gilta dung luang wa wiing phi
Dign tich 3676 HETSS STB/dg HST DT nhiéu | SHCPCE | BK Cell S8 Cell 15
Bankinh | 376 0.47000 wing A | 16 | 048 | zp4 | 16691 | 3.8 [ 11
0.45000 wing B || 15 | 045 | 252 | 16723 | 393 | &
kA hinh
‘ |0.23000 Wing C | | 14 | 0az | zos | 18767 ISE] [ 4
0.33000 wing D | 1 GEE] [ 17 | 16208 [ am !
Wing
L3p Téng 24
“Zy | p i L gitta dung lugng v viing phil 8:03 PM 5/28/2005
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6.3.7. Giao dién tinh cho mot vang bat k3

i Tinh cho mot vung bat ky
Flie DaMang Help Ketqua

K&t qua chuta i Lu

So kenh He 2o tai Dutru nhiew | Suy hao che |Ban kinh Ce . [So Cell
22 0.65 4.56 166139 376 5
Mhip cac théng 56 28 083 e 162.05 376 3
L6 YME.....oorid | | DU luong | Dien tich 239 0.88 854 161.21 3.7 z
QuanHai Chau  |E017 241 23 068 4.95 164.8 376 11
Quan Thanh KF | 4601 a3 18 ns4 a7 16638 378 2
Quan Son Tra 37T B0 4 01z 0.56 168.19 376 20
CQuan MguHant (14151 3639
Quan Lien Chier | 2035 8238 K&t qud o3 téi uu ; —
Huyen Hoa Var | 4486 736 So kenh He sotsi Du tru nhiew | Suy hao che |Ban kinh Ce ' |So Cell 0
22 0.65 4.44 165.19 322 5 120
28 0.83 7.96 16208 2.2 3 gD
19 057 523 164.37 286 3 :II
20 0.62 4.2 165.66 jche) | 12 155
18 0.54 337 166.47 362 2 122
B 021 0.e6 168.94 474 12 :II
5 w

6.4. Két luan chwong

Chuong nay dua ra thuat toan chuong trinh chinh va thuat toan lap t6i wu dé
tinh s6 cell cho viing can quy hoach. Tir hai thuat toan ding Visual Basic 6.0 dé viét
chuong trinh con tinh cic thong sb: suy hao cho phép, ban kinh cell, dung luong
cuc, tinh s6 cell, hé sb tai, du trit nhiéu, lap tdi wu va thiét ké cac giao dién cho
ngudi sir dung. Chuong trinh tinh toan va dua ra két qua da tinh duoc trong chuong

5 va co thé tinh cho mot ving véi cac thong sb bat ky nhap vao.
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Két luan va huéng phat trién dé tai
S

Véi dd an nay, em da di vao tim hiéu cong nghé CDMA va thuc hién phén tich
cac yéu to anh huéng dén qué trinh quy hoach CDMA Phan ving phu: phan tich mo
hinh truyén séng Hata va Walf dé ap dung vao trong cac diéu kién quy hoach cu
thé, phan tich hé s tai cua dudng truyén dé xac dinh lai ban kinh cell trong tinh sb
cell va day 1a thong s6 quan trong dung trong thuat toan tdi wu sé cell. Phan tich
dung lugng: tir nhu cau thuc té phan tich dung luong timg ving dé xac dinh dung
luong cuc dai cho mét cell, s6 cell cho mot vung. Cudi cung la ti wu lai s6 cell sau
khi d4 phan tich viing phu va phan tich dung lwong dé di dén lya chon so cell cubi

cung cho mot vung can tinh toan.

Db an da thuc hién nghién ctru va hoan thanh co ban nhimng van dé 1y thuyét

nhu sau:

- Tim hiéu qua trinh phat trién cua cac hé thong thong tin di dong, phan tich

dic diém, vu nhuge diém cia hé théng thong tin di dong CDMA.
- Nam bat dugc k¥ thuat trai ph6 ing dung trong mang di dong CDMA.

- Tim hiéu vé thu tuc chuyén giao mém va di€u khién cong suat trong CDMA,

mot van dé rat quan trong d6i voi hé thong thong tin di dong.

- Phan tich dugc nhiing yéu cau va nguyén tac thuc hién quy hoach mang
CDMA tmg voi dic trung, cau trac dia 1y timg ving cu thé, dua ra cac cong thirc
tinh toan dung luong, ving phu, st dung hai mé hinh thuwe nghiém cu thé Hata-

Okumura va Walfisch-lIkegami.

Han ché 16n nhét cta dé tai do 1a trong tinh toan thuc té, thiéu s liéu vé nhu
cau dung luong thuc té cia mot ving cu thé va két qua dé tai chi dimg dinh c&
mang so bg, chi tinh s6 cell. Khi mang dua vao la'ip dat va hoat dong can phan tich
tung vung cy thé: xac dinh vi tri, cac luéng két ndi, cach van hanh va tbi vu mang.

bay 1a huong ma deé tai sé ti€p tuc nghién clru sau nay.
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Tai liéu tham khao
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buu dién, 2001.

[2].PTS.Nguyén Pham Anh Diing, Thong tin di dong thé hé 3 (tap 2), Nha xuit ban
buu dién, 2001.

[3].Vii Pac Tho, Tinh toan mang thong tin di dong sb Cellular, Nha xuit ban gido
duc, 2001.

[4]. PTS. Nguyén Pham Anh Diing, Thong tin di dong (tap 1), Nha xuit ban khoa
hoc va gido duc, Ha Noi — 1997

[5]. PTS. Nguyén Pham Anh Diing, Thong tin di dong (tap 2), Nha xuat ban khoa
hoc va gido duc, Ha Noi — 1997

[6]. PTS. Nguyén Pham Anh Diing, cdmaOne va cdma2000, Nha xuét ban buu
dién, Ha Noi - 1997

[7].TS.Tran Hong Quan-PGS.TS.Nguyén Bich Lan-Ks.Lé Xuin Coéng-Ks.Pham
Hong Ky, Thong tin di dong, Nha xuat ban khoa hoc va ky thuat, Ha Noi — 2001

[8].Lee, William C.Y, Mobile Cellular Telrcommunication Systems, McGraw-Hill,
New York, 1989.

[9].Clint Smith, P.E. Curt Gervelis, Cellular System Design and Optimization,
McGraw-Hill, New York, 1996.

[10].Tap chi buu chinh vién thong
Thang 12/2004
Thang 1/2005
Thang 2/2005
Thang 3/2005
Thang 4/2005
[10]. Cac Web Site tham khao :

http://www.ericsson.com.review.
www.danang.gov.com

www.gsmworld .com
www.cellular.com
home.intekom.com
www.cdg.org
www.umtsworld.com
WWW.ericson.com
www.nokia.com

Trang 67


http://www.danang.gov.com/
http://WWW.ericsson.com.review/

Phu luc

Phu luc
>¥enVzsds-
A
BANG ERLANG B
N: SO kénh hay mach truyén dan can cho luu lugng muon truyén & cap phuc vu

xac dinh.

KENH -

MACH CAP PHUC VU
N 0.002|  0.005| 0.008) 0.010[ 0.015 0.020]  0.025| 0.030| 0.050,  0.100
1 0.002]  0.005] 0.008] 0.010 0.015] 0.020]  0.026] 0.031]  0.053 0.111
2 0.065]  0.105]  0.135]  0.153]  0.190]  0.222] 0.254] 0282 0.381 0.595
3 0249 0349  0.418] 0455  0.535]  0.602]  0.661] 0.715]  0.899 1.271
4 0.535] 0701 0.810]  0.869]  0.992] 1.092]  1.180] 1.259]  1.525 2.045
5 0900 1.132] 1.281] 1.361] 1.524] 1.657] 1.772] 1.875] 2218  2.88l
6 1325 1.622]  1.809]  1.909] 2.112] 2.276] 2.417] 2543] 2.960]  3.758
7 1.798]  2.157]  2.382[  2.501]  2.742[ 2935  3.102] 3250 3.738]  4.666
8 2311 2730 2.990[  3.128]  3.405] 3.627] 3.817| 3.987| 4.543 5.597
9 2.855] 3333]  3.627] 3.783]  4.095| 4345 4.558] 4.748] 5370  6.546
10 3.427] 3.961] 4289 4.461] 4.807] 5.084] 5320 5529  6216] 7511
11 4.022] 4610 4971 5160 5539 5842  6.099 6328 7.076 8.487
12 4.637] 5279 5.671]  5.876]  6.287]  6.615]  6.894| 7.141| 7.950]  9.474
13 5270]  5.964] 6386 6.607] 7.049] 7.402] 7.701]  7.967]  8.835] 10.470
14 5919]  6.663]  7.115]  7.352]  7.824] 8.200] 8520 8.803] 9.730] 11.473
15 6.582] 7.376] 7.857] 8.108]  8.610] 9.010]  9.349]  9.650] 10.633] 12.484
16 7.258]  8.100]  8.609]  8.875|  9.406|  9.828] 10.188] 10.505] 11.544]  13.500
17 7.946] 8834  9371]  9.652] 10211 10.656] 11.034] 11.368] 12.461] 14.522
18 8.644] 9.578] 10.143] 10.437] 11.024] 11.491] 11.888] 12.238] 13.385]  15.548
19 9.351] 10.331] 10.922] 12.230] 11.845] 12.339] 12.748] 13.115] 14.315] 16.579
20 10.068] 11.092] 11.709] 12.031] 12.672] 13.182] 13.615] 13.997| 15.249] 17.613
21 10.793] 11.860] 12.503] 12.838] 13.506] 14.036] 14.487| 14.885] 16.189] 18.651
22 11.525] 12.635] 13.303] 13.651] 14.345] 14.896] 15.364] 15.778] 17.132] 19.692
23 12.265] 13.416] 14.110] 14.470] 15.190] 15.761] 16.246] 16.675] 18.080[  20.737
24 13.011] 14.204] 14.922[ 15295] 16.040] 16.631] 17.133| 17.577| 19.031] 21.784
25 13.763] _14.997| 15.739] 16.125] 16.894] 17.505] 18.024] 18.483] 19.985] 22.833
26 14.522[ 15.795] 16.561] 16.959] 17.753] 18.383] 18.918] 19.392] 20.943]  23.885
27 15.285] 16.598] 17.387] 17.797] 18.616[19.265 19.817]  20.305]  21.904]  24.939
28 16.054] 17.406] 18.218] 18.640] 19.482[ 20.150] 20.719] 21.221] 22.867|  25.995
29 16.828] 18.218] 19.053] 19.487] 20.352] 21.039] 21.623| 22.140] 23.833]  27.053
30 17.606] 19.034] 19.891] 20.337] 21.226] 21.932[ 22.531] 23.062] 24.802] 28.113
31 18.389] 19.854] 20.734] 21.193] 22.103[ 22.827] 23.442] 23.987] 25.773] 29.174
32 19.176] 20.678] 21.580] 22.048] 22.983] 23.725] 24.356] 24.914] 26.746] 30237
33 19.966] 21.505] 22.429] 22.909] 23.866] 24.626] 25.272] 25.844] 27.721] 31.301
34 20.761] 22336 23.281] 23.772[ 24.751] 25.529] 26.191] 26.776] 28.698]  32.367
35 21.559] 23.169] 24.136] 24.638] 25.640] 26.435] 27.112] 27.711] 29.677] 33.434
36 22.361] 24.006] 24.994] 25.507| 26.530] 27.343| 28.035| 28.647| 30.657|  34.503
37 23.166] 24.846] 25.854] 26.378] 27.424] 28.254] 28.960| 29.585| 31.640] 35.572
38 23.974] 25.689] 26.718] 27.252[ 28.319] 29.166] 29.887] 30.526] 32.624]  36.643
39 24.785] 26.534] 27.583] 28.129] 29.217] 30.081] 30.816] 31.468] 33.609] 37.715
40 25.599| 27.382] 28.451] 29.007| 30.116] 30.997| 31.747| 32.412] 34.596] 38.787
41 26.416] 28.232] 29.322[ 29.888] 31.018] 31.916] 32.680] 33.357| 35.584] 39.861
42 27.235] 29.085] 30.194] 30.771] 31.922[ 32.836] 33.615] 34.305] 36.574]  40.936
43 28.057] 29.940] 31.069] 31.656] 32.827] 33.758] 34.551] 35253 37.565] 42.011
44 28.882] 30.797| 31.946] 32.543] 33.735] 34.682| 35.488] 36.203] 38.557]  43.088
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45 29.708] 31.656| 32.824| 33.432| 34.644| 35.607) 36.428| 37.155| 39.550 44.165
46 30.538] 32.517| 33.705| 34.322| 35.554] 36.534| 37.368| 38.108| 40.545 45.243
47 31.369] 33.381] 34.587] 35.215| 36.466[ 37.462] 38.310[ 39.062| 41.540 46.322
48 32.203| 34.246] 35.471] 36.109| 37.380[ 38.392] 39.254[ 40.018] 42.537 47.401
49 33.039] 35.113] 36.357] 37.004] 38.296[ 39.323| 40.198] 40.975| 43.534 48.481
50 33.876] 35.982| 37.245| 37.901| 39.212( 40.255| 41.144] 41.933| 44.533 49.562
51 34.716] 36.852| 38.134] 38.800] 40.130{ 41.189] 42.091| 42.892| 45.533 50.644
52 35.558] 37.724| 39.024| 39.700] 41.050( 42.124| 43.040{ 43.852| 46.533 51.726
53 36.401| 38.598] 39.916] 40.602| 41.971| 43.060) 43.989| 44.813| 47.534 52.808
54 37.247| 39.474] 40.810] 41.505| 42.893| 43.997) 44.940[ 45.776| 48.536 53.891
55 38.094] 40.351] 41.705] 42.409| 43.816[ 44.936] 45.891( 46.739] 49.539 54.975
56 38.942| 41.229] 42.601) 43.315| 44.740[ 45.875| 46.844| 47.703| 50.543 56.059
57 30.793| 42.109] 43.499| 44.222| 45.666] 46.816) 47.797( 48.669] 51.548 57.144
58 40.645| 42.990[ 44.398| 45.130] 46.593| 47.758| 48.752| 49.635| 52.553 58.229
59 41.498| 43.873| 45.298| 46.039] 47.521| 48.700f 49.707] 50.602( 53.559 59.315
60 42.353| 44.757| 46.199| 46.950] 48.449| 49.644| 50.664| 51.570[ 54.566 60.401
61 43.210] 45.642| 47.102| 47.861] 49.379| 50.589| 51.621| 52.539| 55.573 61.488
62 44.068| 46.528| 48.005| 48.774| 50.310{ 51.534| 52.579] 53.508] 56.581 62.575
63 44.927| 47.416[ 48.910[ 49.688| 51.242| 52.481| 53.538| 54.478] 57.590 63.663
64 45.788| 48.305[ 49.816] 50.603] 52.175| 53.428| 54.498| 55.450[ 58.599 64.750
65 46.650] 49.195] 50.723| 51.518] 53.109| 54.376] 55.459| 56421 56.609 65.839
66 47.513] 50.086[ 51.631| 52.435] 54.043| 55.325| 56.420{ 57.394] 60.619 66.927
67 48.378| 50.978] 52.540[ 53.353] 54.979| 56.275| 57.383] 58.367[ 61.630 68.016
68 49.243| 51.872| 53.450[ 54.272] 55915| 57.226] 58.346] 59.341| 62.642 69.106
69 50.110] 52.766| 54.361| 55.191| 56.852] 58.177] 59.309] 60.316] 63.654 70.196
70 50.979] 53.662| 55.273] 56.112| 57.790| 59.129] 60.274] 61.291] 64.667 71.286
71 51.848| 54.558| 56.186] 57.033] 58.729] 60.082] 61.239] 62.267| 65.680 72.376
72 52.718| 55.455| 57.099] 57.956] 59.669] 61.036] 62.204] 63.244] 66.694 73.467
73 53.590| 56.354] 58.014] 58.879] 60.609| 61.990] 63.171| 64.221] 67.708 74.558
74 54.463| 57.253] 58.929] 59.803] 61.550[ 62.945| 64.138] 65.199| 68.723 75.649
75 55.337| 58.153] 59.846] 60.728] 62.492| 63.900] 65.105[ 66.177) 69.738 76.741
76 56.211] 59.054] 60.763] 61.653| 63.434| 64.857] 66.073| 67.156] 70.753 77.833
77 57.087| 59.956] 61.681] 62.579] 64.378| 65.814] 67.042( 68.136] 71.769 78.925
78 57.964| 60.859| 62.600] 63.506] 65.322] 66.771] 68.012| 69.116] 72.786 80.018
79 58.842] 61.763] 63.519] 64.434] 66.266] 67.729] 68.982| 70.096] 73.803 81.110
80 59.720] 62.668| 64.439] 65.363| 67.211] 68.688| 69.952| 71.077] 74.820 82.203
81 60.600[ 63.573] 65.360] 66.292| 68.157| 69.647) 70.923| 72.059] 75.838 83.297
82 61.480[ 64.479] 66.282] 67.222| 69.104] 70.607) 71.895] 73.041] 76.856 84.390
83 62.362| 65.386] 67.204] 68.152| 70.051| 71.568| 72.867| 74.024| 77.874 85.484
84 63.244| 66.294| 68.128] 69.084] 70.998| 72.529| 73.839| 75.007| 78.893 86.578
85 64.127| 67.202] 69.051] 70.016] 71.947| 73.490| 74.813[ 75.990| 79912 87.672
86 65.011f 68.111] 69.976] 70.948| 72.896] 74.452) 75.786[ 76.974] 80.932 88.767
87 65.896] 69.021] 70.901) 71.881| 73.845| 75.415| 76.760[ 77.959] 81.952 89.861
88 66.782| 69.932] 71.827) 72.815| 74.795| 76.378| 77.735] 78.944| 82.972 90.956
89 67.669| 70.843| 72.753| 73.749| 75.745| 77.342| 78.710{ 79.929| 83.993 92.051
90 68.556] 71.755| 73.680] 74.684| 76.696/ 78.306)] 79.685] 80.915| 85.014 93.146
91 69.444| 72.668| 74.608] 75.620| 77.648] 79.271| 80.661| 81.901| 86.035 94.242
92 70.333] 73.581] 75.536] 76.556] 78.600[ 80.236] 81.638| 82.888| 87.057 95.338
93 71.222| 74495 76.465| 77.493| 79.553| 81.201] 82.614| 83.875| 88.079 96.434
94 72.113] 75.410] 77.394] 78.430[ 80.506] 82.167| 83.592| 84.862| §9.101 97.530
95 73.004] 76.325| 78.324] 79.368| 81.459( 83.133] 84.569| 85.850[ 90.123 98.626
96 73.895| 77.241] 79.255] 80.306] 82.413| 84.100) 85.547[ 86.838| 91.146 99.722
97 74.788| 78.157] 80.186] 81.245| 83.368| 85.068| 86.526[ 87.826] 92.169| 100.819
98 75.681] 79.074] 81.117| 82.184[ 84.323| 86.035] 87.504| 88.815| 93.193] 101.916
99 76.575] 79.992] 82.050| 83.124| 85.278| 87.003] 88.484| 89.804| 94.216] 103.013
100 77469 80.910] 82.982] 84.064] 86.234] 87.972] 89.463] 90.794| 95.240] 104.110
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