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LOI MO PAU

Ra doi vao nhiing nim 40 cua thé ky XX, thong tin di dong duoc coi nhu 13
mot thanh tuu tién tién trong linh vic thong tin vién théng voi dic diém cac thiét bi
dau cudi co thé truy cap dich vu ngay khi dang di dong trong pham vi viing phi song.
Thanh cdng cta con nguoi trong linh vuc thong tin di dong khéng chi dung lai trong
viéc ma rong ving phu séng phuc vu thué bao & khap noi trén toan thé gioi, cac nha
cung dich vu, c4c t6 chirc nghién ciu phat trién cong nghé di dong dang nd hyc huéng
t&i mot hé thdng thong tin di dong hoan hao, cac dich vu da dang, chit lugng dich vu
cao. 3G - Hé thong thong tin di dong thé hé 3 1a cai dich trudc mat ma thé gisi dang
hudng toi.

Ttr thap nién 1990, Lién minh Vién thong Qudc té da bat tay vao viéc phat trién
mot nén tang chung cho cac hé thdng vién thong di dong. Két qua 1a mot san pham
duoc goi 1a Théng tin di dong toan cau 2000 (IMT-2000). IMT-2000 khéng chi 1a mot
bo dich vu, n6é dap timg wdc mo lién lac tir bat cir noi ddu va vao bat ctr luc nao. Dé
dugce nhu vy, IMT-2000 tao diéu kién tich hop cac mang mat dat va/hodc vé tinh.
Hon thé nira, IMT-2000 ciing dé cip dén Internet khéng day, hoi tu cac mang cé dinh
va di dong, quan ly di dong (chuyén vang), cac tinh ning da phwong tién di dong, hoat

dong xuyén mang va lién mang..

Céc hé thong thong tin di dong thé hé 2 duoc xay dung theo tiéu chuan GSM,
IS-95, PDC, 1S-38 phat trién rat nhanh vao nhitng nam 1990. Trong hon mét ty thué
bao dién thoai di dong trén thé gisi, khoang 863,6 triéu thué bao str dung cong nghé
GSM, 120 triéu dung CDMA va 290 triéu con lai dung FDMA hoiac TDMA. Khi
ching ta tién t6i 3G, cac hé thong GSM va CDMA sé tiép tuc phat trién trong khi
TDMA va FDMA s& chim dan vao quén ling. Con duong GSM sé téi 1a CDMA bang
théng rong (WCDMA) trong khi CDMA sé la cdma2000.

Tai Viét Nam, thi truong di dong trong nhirng nim gan day ciing dang phat

trién véi toc do twong ddi nhanh. Cung véi hai nha cung cap dich vu di dong 16n nhat



la Vinaphone va Mobifone, Céng Ty Vién thong Quan doi (Vietel), S-fone va moi
nhat 13 Cong ty c6 phan Vién théng Ha Noi va Vién Thong Pién Lyc tham gia vao thi
truong di dong chac han s& tao ra mot sy canh tranh 16n giira cac nha cung cap dich vy,
dem lai mot sy lra chon phong phu cho nguoi sir dung. Vi vay, cac nha cung cap dich
vu di dong Viét Nam khéng chi sir dung céc bién phap canh tranh vé gia ca ma con
phai nd lyc ting cuong s luong dich vy va nang cao chat luong dich vu dé chiém linh
thi phan trong nudc . Piéu d6 c6 nghia rang hudéng téi 3G khong phai 1a mot tuong lai
xa & Viét Nam. Trong sé cac nha cung cap dich vu di dong ¢ Viét Nam, ngoai hai nha
cung cap dich vu di dong 16n nhat 1a Vinaphone va Mobifone, con c6 Vietel dang ap
dung cdng nghé GSM va cung cap dich vu di dong cho phan Ién thué bao di dong ¢
Viét Nam. Vi vay khi tién 1&n 3G, chic chin huéng ap dung cong nghé truy nhap vo
tuyén WCDMA dé xay dung hé thong thong tin di dong thé hé 3 phai dugc xem xét
nghién cuu.

Bai giang nay khdng nghién cau cu thé 16 trinh phét trién tir mang théng tin di
dong thé hé 2 GSM tién 1én UMTS nhu thé ndo, ma nghién cau nhitng khia canh ky
thuat caa cong nghé truy nhap v tuyén WCDMA (ché d¢6 FDD) trong hé théng
UMTS. Bai giang gom c6 4 chuong:

Chwong 1. Xu hwéng phét trién cia hé théng théng tin di dong toan ciu:
Chuong nay trinh bay xu hudng phét trién 18n 3G cau, c4c to chic chuan hoé va

qua trinh chuan héa cac hé thdng thong tin di dong toan cau.

Chuwong 2. Nghién cttu tong quan cdng nghé truy nhap WCDMA trong hé
théng UMTS: Chuong nay nghién ctru tir nhitng van dé ly thuyét lién quan dén
cong nghé¢ WCDMA dén nhimg dic trung ctua cong nghé WCDMA, cua hé théng
UMTS.

Chwong 3. Piéu khién cong suat va diéu khién chuyén giao trong quan ly tai
nguyén vo tuyén WCDMA: Chuong nay dé cap cac thuat toan quan ly tai nguyén
v tuyén trong hé théng WCDMA, trong d6 trinh bay cu thé vé diéu khién cong
suat va diéu khién chuyén giao, 2 thuat toan quan trong va dic trung nhat trong hé
théng WCDMA.



Chwong 4. Quy hoach mang vd tuyén: Chuong nay trinh bay vé mot bai toan
quan trong khi thiét ké va xay dung hé théng thong tin di dong thé hé 3 st dung
cong nghé truy nhap vé tuyén WCDMA véi nhiing dic trung riéng.

Ha ngi, ngay 15 thang 8 nam 2009
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Chuong 1. XU HUONG PHAT TRIEN HE THONG
THONG TIN PONG TOAN CAU

1.1 Xu hwéng phat trién hé thong thong tin di dong trén thé gioi.

Hé théng thong tin di dong thé hé tha nhat sir dung cong nghé da truy nhap theo
tan s6 (FDMA) 1 hé théng té bao tuong tu dung lugng thap va chi c6 dich vu thoal,
ton tai la cac hé thong NMT (Bic Au), TACS (Anh), AMPS (M¥). Bén nhiing nim
1980 da tro nén quaé tai khi nhu cau vé s ngudi sir dung ngay cang ting 1én. Lic nay,
cac nha phét trién cong nghé di dong trén thé gidi nhan dinh can phai xay dung mét hé
thdng té bao thé hé 2 ma hoan toan str dung cdng nghé sb. D6 phai 1a cac hé thong xur
ly tin hiéu sé cung cap duoc dung luong 16n, chat lugng thoai duoc cai thién, cé thé
dap @ng céac dich truyén sb liéu toc do thap. Céc hé thdng 2G 1a GSM (Global System
for Mobile Communication - Chau Au), hé théng D-AMPS (M$) st dung cdng nghé
da truy nhap phan chia theo thoi gian TDMA, va 1S-95 ¢ My va Han Quéc sir dung
cdng nghé da truy nhap phan chia theo ma CDMA bing hep. Mic du hé thdng thong
tin di dong 2G duoc coi 1a nhiing tién bo dang ké nhung van gip phai cac han ché sau:
Téc do thap (GSM la 10kbps) va tai nguyén han hep. Vi thé can thiét phai chuyén doi
lén mang théng tin di dong thé hé tiép theo dé cai thién dich vu truyén sb liéu, nang
cao toc do bit va tai nguyén dugc chia sé. ..

Mang thong tin di déng 2G da rat thanh cong trong viéc cung cap dich vu téi
ngudi sir dung trén toan thé gisi, nhung sb luong ngudi sir dung ting nhanh hon nhiéu
s0 Vi dy kién ban dau. C6 thé dua ra cac théng ké vé sy tang truong cua thi trudng di

dong phan doan theo cong nghé nhu hinh 1-1.

Can ctr cac sb lieu thong ké trén ta thly GSM la mot chuan vo tuyén di dong 2G
s6 luong thué bao Ion nhét trén toan thé gidi. Nhung toc do dit liéu bi han ché va sé
luong nguoi dung tang 1én dac biét 1a nguoi st dung da phuong tién c6 nguy co khong
dap tmg du nhu cau cua thi truong.
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Hinh 1- 1 Thong ké s tang trucng thi truong di dong phdn loai theo cong nghé
Mt khéc, khi cac hé théng thdng tin di dong ngay cang phat trién, khéng chi s6
luong nguoi st dung dién thoai di dong tang 1én, mo rong thi truong, ma ngudi Sur
dung con doi hoi cac dich vu tién tién hon khong chi 1a cac dich vu cudc goi thoai va
dich vu sé liéu toc do thap hién c6 trong mang 2G. Nhu cau cua thi trudng c6 thé phan

loai thanh cac linh vuc sau:

» Dich vu dir liéu may tinh(Computer Data):

v’ S6 liéu may tinh (Computer Data)

v’ E-mail

v’ Truyén hinh anh thoi gian thuc (Real time image transfer)
v" Da phuong tién (Multimedia)

v Tinh toan di dong (Computing)

> Dich vy vién thong (Telecommunication)

v" Di dong (Mobility)

v/ Hoi nghi truyén hinh (Video conferencing)

v’ Bién thoai hinh (Video Telephony)

v’ Céc dich vy sb liéu bang rong (Wide band data services)

» Dich vu noi dung am thanh hinh anh (Audio - video content)

v/ Hinh anh theo yéu cau (Video on demand)

v" Céc dich vu tuong tac hinh anh (Interactive video services)

v Bao dién tir (Electronic newspaper)

v Mua bén tir xa (Teleshopping)

v’ Cé&c dich vu internet gid tri gia tang (Value added internet
services

v’ Dich vy phéat thanh va truyén hinh (TV& Radio contributions)
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Nhiing 1y do trén thuc day cac to chic nghién ciu phat trién hé théng théng tin
di dong trén thé giéi tién hanh nghién ctru va da 4ap dung trong thyuc té chuan méi cho
hé thong thong tin di dong: Thong tin di dong 2,5G va 3G

1.2 Céc té chiec chuin hod 2.5 G va 3G trén thé giéi
1.2.1 Giéi thigu chung vé cac té chic chudn hoa.

Trong moi linh vuc, mudn &p dung bat ct cdng nghé nao trén pham vi toan thé
giéi déu phai xay dung mot bo tiéu chuan cho cdng nghé do dé bat budc cac nha cung
cap dich vu, nha san xuat thiét bi hay cac nha khai thac phai tuan thu nghiém ngat bo
tiéu chuan cua cong nghé dé. Viéc xay dung bo tiéu chuan cho mot cong nghé thuong
do to chirc hay co quan c6 tham quyén nghién ctru dua ra dy thao dé xut va nghién
ctru danh gia. Linh vyc thong tin di dong ciing khong ndm ngoai nguyén tic chung
nay.

Mot van dé can quan tdm trong linh vuc di dong la trén thé giéi hién nay dang
tén tai nhiéu cong nghé di dong khac nhau dang cung ton tai phat trién va canh tranh
nhau dé chiém linh thi phan. Nhu ciu thdng nhat cac cdng nghé nay thanh mot hé
thdng thong tin di dong di xuat hién tir 1au, nhung gip phai nhiéu kho khantré ngai.
Trén thtc té cac cong nghé di dong khac nhau van song song ton tai va phat trién.
Diéu nay dong nghia vai viéc trén thé giéi c6 nhiéu to chic va co quan chuan hoé
khac nhau.

Hién nay trén thé gigi, tham gia vao viéc chuan hoé cho hé thdng théng tin di
dong 2,5G va 3G co céc t6 chuc sau:

.TU-T (T-Telecommunications) Cu thé 12 nhém SSG (Special Study Group)
.TU-R (R- Radio): Cu thé 1a nhdm Working Group 8F ~WG8F.

BBGPP: 37 Global Partnership Project

.BGPPZ: 3" Global Partnership Project 2

.ETF: Internet Engineering Task Force

BEic t6 chac phat trién tieu chudn khu vuc (SDO-Standard Development
Oganization)

Ngoai ra con co cac to chic khac trong d6 c6 sy tham gia ciia cac nha khai thac
dé thich tng va 1am hai hoa san pham trén co s cac tiéu chuan chung. Cac nha khai
thac tham gia nham xay dung va phat trién hé thong thong tin di dong mét cach hop ly,
phU hop véi thyc té khai thac. Céc t6 chuc d6 la:

.OHG — Operator’s Harmonisation Group
3G IP: cu thé 1a Working Group 8G- WG8G

10
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.MWIF- Mobile Wireless Internet Forum

C4c t6 chuc trén tuy hoat dong theo huéng khac nhau, dya trén nén tang cac cong
nghé khac nhau nhung cé ciu tric va nguyén tic hoat dong twong tu nhau. T4t ca cac
t6 chic nay déu hudng téi muc tiéu chung 1a xay dung mang thong tin di dong 3G.
Ddng thoi cac td chirc nay déu c6 mdi quan hé hop tac dé giai quyét cac van dé két ndi
lien mang va chuyén ving toan cau. Hai toé chac OHG va MWIF dua ra cac chuan dé
phat trién kha nang roaming va ghép ndi giira cac mang 16i 2G: GSM-MAP va ANS41.
Mang 16i ANSI-41 duoc sir dung boi cac hé théng giao dién vo tuyén AMPS, 1S-136
va 1S-95. Mang 16i GSM-MAP dugc sir dung boi cac hé thdng giao dién vo tuyén
GSM. Ca 2 mang 18i nay déu s& phat trién 1én 3G va ludn duoc lién két hoat dong véi
nhau. Su xuét hién cua 3 to chirc OHG , 3G.IP va MWIP cho thay nd luc dé xay dung
mot mang 18i chung IP mic du diéu do6 chi trg thanh hién thuc khi hé théng 3,5G va
4G dugc xay dyng.

Cong viéc chuan hoé va xay dung tiéu chuan cho ANSI-41 duogc thuc hién boi
Uy ban TR.45.2 cua TIA va qua trinh phat trién mang nay 1én 3G dang dugc thic
hién trong cac nhém xay dung tiéu chuan ky thuat cia 3GPP2. Mang I8i dya trén
ANSI-41 s& duoc st dung bai cdc mang truy nhap vo tuyén dya trén cdma2000. Cong
viéc xay dung tiéu chuian GSM dang duoc tién hanh bai cac uy ban SMG cua ETSI va
dugc 1am cho pha hop véi yéu cau caa My trong T1P1.5. Méi quan hé nay van git
nguyén d6i Vi ca viéc chuan hod 3G. Phat trién GSM 1én 3G duogc thuc hién boi
3GPP va dugc 1am hai hod vai cac yéu cau cua My trong T1P1. Mang 16i dya trén
GSM-MAP sg dugc sir dung béi mang truy nhap vo tuyén dya trén UTRA.

Nhu vay 2 té chac chiu trach nhiém chinh trong viéc xay dung tiéu chuan cho
hé théng thong tin di dong 3G 12 3GPP va 3GPP2. Hai t6 chac nay ¢6 nhiém vu hinh
thanh va phét trién cac k§ thuat & cac linh vuc riéng nham thoa man céc tiéu chuan ky
thuat ciia hé théng thong tin di dong 3G thong nhat. Phan tiép theo s& dé cap téi 2 t6
chuc nay.

1.2.2 3GPP

Niam 1998, cac co quan phat trién tiéu chuan SDO khu vuc da dong y thanh lap
mot td chuc chiu trach nhiém tiéu chudn hoa UMTS, duoc dat tén la 3GPP ( 3"
Generation Partnership Project). Cac thanh vién sang lap nén 3GPP bao gom :

.ETSI- European Telecommunication Standard Institute- caa Chau Au

.ARIB- Association of Radio Industry Board- cua Nhat Ban

.I'TA- Telecommunication Technology Association- ctia Han Quéc
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B 1 coa Bic My
.I'TC- Telecommunication Technology Committee- caa Nhat Ban
.:WTS- China Wireless Telecommunication Standard group - cua Trung Qudc.

Ngoai ra con c6 cac ddi tac vé tu van thi truong 1a:

BBG. 1P coa vy

.38A cua Anh

.38M Association cua Ireland
.Pv6 Forum cia Anh

B MTS Forum ciia My

‘G American cua My

3GPP con c6 mot sb quan sét vién 1a céc té chic phat trién tieu chuan khu vuc c6
du tiém niang dé tro thanh thanh vién chinh thac trong twong lai. Cac quan sat vién
hién tai la:
.I'IA — Telecommunications Industries Association -cua My
.I'SACC-TeIecommunications Standards AdvisoryCouncil of Canada- cia Canada
IACIF- Australian Communication Industry Forum - cua Uc

Céc thanh vién cua 3GPP di thdng nhit rang, cong nghé truy nhap vo tuyén la
hoan toan méi va dwa trén WCDMA, céc thanh phan ciia mang s& duoc phat trién trén
nén tang cua cac mang thong tin di dong thé hé 2 da c6 vaoi nguyén tic tan dung cao
nhat c6 thé. Vi mang I8i dua trén mo hinh GSM di chung té duoc hiéu qua trong sir
dung thuc té, cac dau cudi 3G ciing s& mang mat card thao lap dugc dé mang thong tin
lién quan dén thué bao va cac chirc ning cu thé cua nha cung cap dich vu theo cach
gidng nhu GSM st dung SIM.

3GPP duoc chia thanh cac nhom tiéu chuan ky thuat (TSG — Technical
Specification Group) chiu trach nhiém vé timg linh vuc nhét dinh nhu sau:

B sG-sA: vé dich vu va kién tric

B sG-CN: vé tiéu chuan hoa mang 16i

B sG-T: V& thiét bi du cudi

.I'SG-GERAN: vé mang truy nhap cho GSM va 2,5G
B SG-RAN: v& mang truy nhap cho 3G

Cac nhém k§ thuat trén duoc quan ly boi mot nhém phéi hop hoat dong du &n PCG
(Project Co-ordination Group). Cau trdc chitc niang duoc trinh bay trong hinh 1-2
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CAU TRUC BEN TRONG 3GPP

Nhém phdi hgp du an

TSG TSG
M;Sfru TSG Cégi%t ,i| | Céc khia canh Mang truy
viang truy Mang I6i PG hé théng va nhép vo tuyén
nhap vé tuyén dau cuot dich vu GSM/EDGE

CAC PAC TINH KY THUAT

Hinh 1- 2 Cdu triic chire ning ciia PCG va TSG trong 3GPP

Bang 1- 1 Cdc tham s6 co ban ciia UTRA FDD va TDD, ARIB WCDMA FDD va TDD

ETSI UTRA ARIB WCDMA [ Nhat ban |
FDD TDD FDD TDD
Phuong phap da
; WCDMA TD-CDMA | WCDMA TD-CDMA

truy nhdp

, 3,84 3,84
Téc do chip M 3,84 3,84 ’ ’

oc ag ctup epS (1,024/7,68/15,36) |(1,024/7,68/15,36)

Khodng cdch 56 5 (1,25/10/20

Oans Cacl SONE | sMHg 5MHz 5(1.25/1020)MHz | > 1-2/10720)
mang MHz
Do dai khung 10ms 10ms 10ms 10ms
S6'ldn diéu khién
cong sudt trong 15 15 15 15

mot khe thoi gian

Khodng thoi gian
mot khe thoi gian

Khong ton tai

625

Khong ton tai

625}

Diéu ché'so'liéu

(DLIUL) QPSK QPSK QPSK/BPSK QPSK/BPSK

Diéu ché trdi pho QPSK QPSK QPSK/QPSK QPSK/QPSK

(DL/UL¥*)

H¢ s6'trdi phd 4-512 1,2,4,8,16 2-512 2-512

Dang xung ham cos nang | ham cos ham cos nang ham cos nang
. r=10,22 nang r= 0,22 | r=0,22 r=10,22

*DLIUL - duong xuonglduong lén

Céc tiéu chuan danh cho 3G ma 3GPP xay dung dugc phét trién dya trén giao
dién vo tuyén GSM-MAP va UTRA WCDMA. Khai niém UTRA bao gom ca cac ché
d6 hoat dong FDD va TDD dé hd tro mot cach hiéu qua cac nhu cau dich vu UMTS

13




Chwong 1- Xu hwéng phdt trién ciia hé thong thong tin di dpng todn ciu

khéc nhau vé cac dich vu ddi xing va khong dbi xtng. Trong qué trinh dénh gia
UTRA trong ETSI SMG2, viéc khao sat dugc tap trung vao ché d¢6 FDD. Khai niém
TD-CDMA dugc chap thuan dung cho ché ¢ TDD chira dung hai hoa cac tham s
gitta FDD va TDD. Céc tham s6 cia UTRA dugc trinh bay trong bang 1-1.

DPé xuit WCDMA cua ARIB bao gém ca 2 ché do hoat dong, FDD va TDD.
Ché d6 FDD cua dé xuét nay khé giéng vai ché do FDD cua ETSI UTRA. Tuy nhién,
ché do6 TDD duoc thiét ké gan gidng voi ché d6 FDD, nhung chap nhan mot sb dac
trung riéng biét nhu céng nghé diéu khién cdng suit vong ma va phan tap phat. Sau
quyét dinh vao thang 1 nim 1998 cua ETSI SMG, hé thong truy nhap duoc doi tén l1a
TD-CDMA thay cho tén WCDMA trude day, bai vi mot sd nét dic trung cua TDMA
da duoc két hop vao dé tan dung nhitng vu diém vé cong nghé cua TD-CDMA.

1.2.3 3GPP2

3GPP2 duoc thanh 1ap vao cudi nam 1998, v4i 5 thanh vién chinh thuc 1a to
chuc phét trién sau tiéu chuan sau:

.ARIB- Association of Radio Industry Board- cia Nhat Ban

.CWTS- China Wireless Telecommunication Standard - caa Trung Quéc
.TIA- Telecommunication Industry Association — Cua Bic My

.TTA- Telecommunication Technology Association- Ciia Han Quéc
.TTC- Telecommunication Technology Council- cua Nhat Ban

Ngoai ra t6 chuc ndy con co mét sé cac dbi tac tu van thi trudng nhur:
BcDG- The CDMA Development Group

.MWIF- Mobile Wireless Internet Forum

Wirve Forum

C6 thé nhan thiy riang thanh phan tham gia 2 co quan chuan hod 3GPP va
3GPP2 vé co ban la gidng nhau, chi khac ¢ diém 3GPP c6 su tham gia caa ETSI. Vi
vay dé dang suy ra vé co ban, cau tric té chuc, nguyén ly hoat dong cua 2 co quan nay
gan giong nhau. Sy khac nhau chu yéu cia 2 co quan ndy nam & con duong dé phat
trién 1én hé théng 3G.

Vé cau truc chic nang, truéc hét 3GPP2 c6 mot ban chi dao du an- PSC
(Project Steering Commitee). PSC sé& quan Iy toan b cong tac tiéu chuan hoa theo cac
nhom k¥ thuat —TSG. 3GPP2 hién nay c6 4 nhom TSG, bao gom:

B sG-A: nghién cau vé cac hé théng giao dign mang truy nhap
lsG-c: vé cbMA2000
B sG-s: vé cac khia canh dich vu va hé théng
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B SG-X: vé hoat dong lién két cac hé théng.

Ta c6 thé thay cong viéc chinh cua cdng viéc chinh caa 3GPP2 chinh 14 xay dung
tiéu chuan hoa CDMA2000. CDMA2000 cung cap mot con dudng phét trién 1én 3G
bang cach st dung céc tiéu chuan TIA/EIA-95B hién co, bao gom:

B 1A/E1A-95B: cac tiéu chuin tram di dong va giao dién vo tuyén.
[l s-707: tieu chuén cho céc dich vu sé lidu(dang goi, khong ddng be va fax)
Bl s-127: tieu chuén cho bo ma hoa thoai téc do 8,5Kbps EVRC
[l s-733: tiéu chuén cho bo ma hoa thoai tde do 13Kbps
[l s-637: tiéu chuén cho dich vu nhén tin ngén (SMS)
Ps-63s: quan Iy cac tham s6 va viéc kich hoat qua khdng gian (hd tro viéc cau hinh
va kich hoat dich vu cua céc tram di dong qua giao dién vo tuyén).
[l s-97 va 1S-98: cac tigu chuin danh cho cac hoat dong & muc tdi thidu
Biu tric kénh TIA/EIA-95 co ban.
Bk :c tieu chuin mé rong cho cac cAu trac kénh TIA/EIA-95B co ban bb tro, 16p
ghép kénh va bao hiéu dé hd tro cac kénh phat quang ba (Kénh hoa tiéu , kénh tim
goi, kénh ddng bo)
[ s-634A: khong chiu su thay déi quan trong nao khi ding cho CDMA2000; cAu
trdc phan 16p caa CDMA2000 dan dan tich hop véi cau tric thanh phan cua IS-
634A.
B 1A/EIA-41D: khong cin thay dbi nhidu khi st dung cho CDMA2000; ciu tric
phan tang cia CDMA2000 tao ra kha ning dé tich hop véi céc dich vu gia tri gia
tang.

C4c tiéu chuan ctua 3GPP2 dugc phat trién theo cic pha sau day:
Pha 0: toan bo cac tidu chuan da duoc cac SDO hoan thién
Pha 1: chu yéu 1a cac chi tidu k§ thuat cho Release 1 dé ké thira toan bo phan 2G
IS-95A va I1S-95B. Hoan thién vao nam 2000.
.Dha 2: bat dau tir gitta naim 2001 nham hd tro kha niang IP Multimedia, phién ban
dau tién hoan thién trong nam 2002, cac phién ban sau trong nam 2003.
.Dha 3: thém céc chic nang theo hudng mang 16i IP. Hién nay giai doan nay dugc
khoi dong.
l\lgoai ra, hién nay CDMA2000 1xEV cua 3GPP2 di duoc ITU chinh thicc chap
thuan 3G.

1.2.4 Méi quan h¢ giga 3GPP va 3GPP2 va ITU

3GPP va 3GPP2 hop tac lan dau nham giai quyét van dé két néi lién mang, chuyén
viing toan cau, tap trung vao 3 khia canh chinh:
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B ruy nhap vo tuyén
Brhiét bi diu cudi

BViang 16i

Hoat dong hop tac nay chu yéu théng qua OGH va cac nhom ad hoc cé su
tham gia cua ca 2 bén 3GPP va 3GPP2. Hién nay, IETF 1a mot trong cac nhan té mai
dé cung véi 3GPP va giai quyét huéng mang 16i chung toan IP. Méi day, sau khi
nghién cttu HSDPA (3GPP) va 1xEV-DO (3GPP2), ca hai t6 chirc ndy dang tiép tuc
nd luc theo hudng mang 16i IP chung qua cac cudc hop nam 2002.

ITU chiu trach nhiém phdi hop su hoat dong cua cac té chuc tiéu chuan hod, cu
thé 1a 2 don vi chiu trach nhiém truc tiép:

B TU-T SSG- Special Study Group
B TU-R WPSF- Working Party 8F.

Trong d6, ITU-T SSG c6 3 nhdm lam viéc voi 7 van dé, giai quyét 90% cong tac
chuan hoa vé mang (Network Aspects), tap trung vao c4c mang:

Bico dien NNI
Bhuan 1y di dong
B cu ciu giao thac
it trién giao thac
Nguoc lai, ITU-R WPSF ¢ trach nhiém giai quyét 90% cong tac chuan hoé vé giao
dién vd tuyén tap trung vao cac nhiém vu :

B :c chi tigu toan dien cia mot hé théng IMT-2000
.I'iép tuc chuan hod toan cau biang cach két hop véi cac co quan tiéu chuian SDO va
cac Project (3GPP va 3GPP2)
.(éc dinh muc tiéu sau IMT-2000:3,5G va 4G
B ap trung vao phan mang mat dat (ting téc do dit lieu, mang theo huéng IP)
Bbhéi hop vsi ITU-R WP8P v& vé tinh, v6i ITU-T va ITU-D vé& cic van dé lién
quan.

Vai trd cua ting thanh phan trong méi quan hé gitra céc to chuc nay c6 thé rat
gon nhu sau:
BB GPP va 3GPP2: dam bao phat tridn cong nghé va cac chi tiéu giao dién vo tuyén
cho toan cau;
B :c 5 chuc tieu chuan khu vuc —SDO: 1am thich &ng cac tidu chuén chung cho
ting khu vuc. Két qua 1a sy xuat hién caa cac tiéu chuan IMT-2000 trén co s& chi
tiu ky thuat caa 3GPP va 3GPP2.
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.TU-T va ITU-R: dam bao kha ning twong thich va roaming toan cau véi cac chi
tiéu. Cu thé rd viéc phan cong va trach nhiém qua ITU-R.M 1457 va ITU-T Q.REF.

Hién nay, ca 3GPP, 3GPP2, ITU va IETF tiép tuc phdi hop chat ché dé giai quyét
mang I6i chung IP theo cac cdng nghé 3,5G va 4G.

1.3 Tinh hinh chuin hoa 2,5G va 3G
1.3.1 Mé dau

Hién nay, cac bo tiéu chuan céng nghé 2,5G Vé co ban di dugc hoan thién, cu thé

nhu sau:

BB GPP da hoan thien chi tiéu k§ thuat GPRS, tir d6 cac & chiic chuan hoa khu vuc
dd c6 bo tiéu chuan ky thuat GPRS. Mot sé cac nudc thuoc nhém cong nghé nay
nhu Chau Au, Hong Kong, Nhat Ban d3 bién soan hoic chip nhan nguyén ven
chuan cho phu hop véi diéu kién cong nghé ciia minh.

.3GPP2 d3 hoan thién cac chi tiéu ki thuat CDMA2000 1xEV-DO. Céc t6 chirc
chuan héa khu vuc cia cac nudc co cong nghé 1S-95A hodc 1S-95B hau hét da co
tiéu chuan ap dung nguyén ven cong nghé 2,5G.

Véi cdng nghé 3G, tinh hinh chuan hoé phtc tap hon véi 3 mang chinh sau:

Bong nghé truy nhap vo tuyén

BViang 16i

Bsiz0 dien vai cac hé théng khac.
1.3.2 Chudn hod cdng nghé truy nhdp vo tuyén

Trén thé gisi hién dang ton tai nhiéu cong nghé thong tin di dong 2G khéc nhau

Vi s6 vbn dau tu twong dbi 16n. Viéc xay dung mot hé thong thong tin di dong tién
tién hon ludn doi hoi phai chi y téi van dé loi nhuan kinh té, c6 nghia 1a cac hé théng
thong tin di dong madi phai tuwong thich nguoc véi cac hé théng 2G hién co, dé tan
dung su dau tu vé co s& ha tang cua cac hé thong cii. Nhu vay, muc tiéu phét trién dén
mét tiéu chuan duy nhat cho IMT-2000 Ia khong thé dat duoc. Trén thuc té, ITU da
chap nhan su ton tai song song cua 5 ho cong nghé khac nhau:

BMT-MC (IMT-Multi Carrier): CDMA2000

.MT—DS (IMT- Direct Sequence): WCDMA —-FDD

BvT-TC: WweDMA-TDD

.MT—SC: TDMA mot séng mang, con goi la UWC-136 va EDGE

BVT-FT: DECT
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Céc ho cong nghé nay c6 nén tang cdng nghé khac nhau va duoc cic co quan to
chtc tidu chuan hod khac nhau thuc hién cac viéc xay dung chuan duoc trinh bay
trong hinh 1-3

DIRECT TIME SINGLE MULTI- FREQUENCY
SEQUENCE CODE CARRIER CARRIER TIME
UTRA TDD
UTRA FDD cdc tdc @9 chip UWC 136 cdma 2000 DECT
cao va thap

Hinh 1- 3 Cdc ho cong nghé dwoc ITU-R chcfp nhan
Trong nam 2002, ITU-R d3 chip thuan 7 loai cong nghé cu thé, ma thuc chat
thugc 5 ho cong nghé trén:
.ZDMA da song mang (cdma2000)
BEovalx-EV
IEDMA TDD (UTRA)
BOMA TDD (TD-SCDMA)
Bv-cDMA (UTRA - FDD)
wc-136 (FDD)
B-ovMATDMA: DECT.
Céc cdng nghé trén bao gom:
~ Hai tiéu chuin TDMA: SC-TDMA (UWC-136) va MC-TDMA (DECT)
_ Ba tiéu chudn CDMA : MC-CDMA (cdma2000 ), DS-CDMA (WCDMA) va
CDMA-TDD (bao gdm TD-SCDMA va UTRA-TDD).
Ta xét cac tiéu chuan TDD véi cac dic diém sau:
- TDD c¢6 thé sir dung cac ngudn tai nguyén tan so khac nhau va khong can cap tan sé.
- TDD phu hop véi truyén dan bat doi xang vé toc do gitta duong 1én va dudng xudng,
dac biét vai cac dich vu dir liéu dang IP
- TDD hoat dong & cling tan sé cho duong 1én va duong xudng, phi hop cho viéc sir
dung cac ky thuat méi nhu anten thong minh
- Chi phi thiét bi hé thong TDD thap hon, c6 thé thap hon tir 20 dén 50% so vai cac
hé théng FDD.
Tuy nhién, han ché chinh cua hé théng TDD la toc d6 di chuyén va dién tich pha
s6ng. Cac hé thong TDD chi thich hop voi viéc trién khai cho céc dich vy da phuong
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tién trong cac khu vuc mat do cao va c6 yéu cau cao vé dung lugng thoai, di liéu va
cac dich vu da phuong tién trong cac khu vuc tap trung thué bao I6n. TD-SCDMA la
cdng nghé do Trung Québc dé& xuat, con UTRA-TDD duoc xem 1a phan bé sung cho
UTRA-FDD tai nhitng ving c6 dung luong rat cao. Hon nita cac cong nghé nay chua
c6 san pham thuong mai. Trén thuc té chi ¢ 2 tiéu chuan quan trong nhat da co san
pham thuong mai va c6 kha ning dwoc trién khai rong réi trén toan thé gisi la
WCDMA (FDD) va cdma2000. WCDMA duoc phét trién trén co so twong thich voi
giao thirc ctia mang 16i GSM (GSM MAP), mét hé thdng chiém toi 65% thi truong thé
gi¢i. Con cdma2000 nham twong thich voi mang 16i 1S-41, hién chiém 15% thi truong.
Qua trinh phat trién 1én 3G ciing s& tap trung vao 2 huéng chinh ndy, c6 thé dugc tom
tat trong hinh 1-4.

TACS ~_
GSM (900)
/ > GPRS » WCDMA I
NMT GSM (1800) .
(900) :
GSM (1900)
IS-136
(1900)
IS-95
(J-STD-008)
(1900)
IS-136
TDMA (800)
AMPS cdma2000 cdma2000
1S-95 1x Mx
CDMA (800)
SMR » iDEN (800)
1G 2G 2.5G 3G

Hinh 1- 4 Qud trinh phat trién lén 3G ciia 2 nhanh céng nghé chinh
1.3.3 Phan tich hai nhanh cong nghé chinh tién lén 3G
1.3.3.1 Huoéng phat trién 1&n 3G si dung cong nghé WCDMA
WCDMA la mét tiéu chuan thong tin di dong 3G cia IMT-2000 dugc phat
trién chii yéu & Chau Au véi myc dich cho phép cac mang cung cap kha nang chuyén
viing toan cau va dé hd trg nhiéu dich vu thoai, dich vu da phuong tién. Cac mang
WCDMA dugc xay dyng dua trén co sd mang GSM, tan dung co s ha tang san c6
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cua cac nha khai thac mang GSM. Quaé trinh phét trién tr GSM 1én CDMA qua cac
giai doan trung gian, c6 thé dugc tom tat trong so do sau day:

GSM =P GPRS == EDGE == WCDMA

1999 2000 2002

Hinh 1- 5 Qué trinh phdt trién lén 3G theo nhdnh sir dung cong nghé WCDMA
1.3.3.1.1 GPRS

GPRS la mot hé thong vo tuyén thudc giai doan trung gian, nhung van 1a hé
théng 3G néu xét vé mang 18i. GPRS cung cip céc két ndi sé lidu chuyén mach goi
VGi tde do truyén 1én toi 171,2Kbps (téc do sé liéu dinh) va hd trg giao thuc Internet
TCP/IP va X25, nho vy ting cuong dang ké céc dich vu sé liéu caa GSM.

Cong viéc tich hop GPRS vao mang GSM dang ton tai 12 mot qué trinh don
gian. Mot phan céc khe trén giao dién v tuyén danh cho GPRS, cho phép ghép kénh
s6 lidu goi duoc 14p lich trinh trude d6i véi mot s6 tram di dong. Phan hé tram gdc chi
can nang cap mot phan nho lién quan dén khéi diéu khién g6i (PCU- Packet Control
Unit) dé cung cap kha ning dinh tuyén goi gitra cac dau cudi di dong cac nat cong
(gateway). Mot nang cap nho vé phan mém ciing can thiét dé hd trg cac hé théng ma
ho& kénh khac nhau.

Mang 161 GSM dugc tao thanh tir cac két ndi chuyén mach kénh duoc mé rong
bang cach thém vao céc nat chuyén mach s liéu va gateway méi, duoc goi 1a GGSN
(Gateway GPRS Support Node) va SGSN (Serving GPRS Support Node). GPRS la
mot giai phap dd dugc chuan hod hoan toan véi cac giao dién mé rong va co thé
chuyén thang 1&n 3G V& ciu tric mang Ii.

1.3.3.1.2 EDGE

EDGE (Enhanced Data rates for Global Evolution) 1a mot ky thuat truyén dan
3G da duogc chap nhan va ¢ thé trién khai trong pho tan hién c6 cua cac nha khai thac
TDMA va GSM. EDGE tai str dung bang tan song mang va cau tric khe thoi gian cua
GSM, va dugc thiét ké nham tang téc do s6 liéu cuia nguoi sir dung trong mang GPRS
hodc HSCSD bang céch sir dung cac hé thdng cao cap va cong nghé tién tién khac. Vi
vay, co s ha tang va thiét bi dau cubi hoan toan pht hop véi EDGE hoan toan tuong
thich véi GSM va GRPS.

1.3.3.1.3 WCDMA hay UMTS/FDD
WCDMA (Wideband Code Division Multiple Access) la mot cong nghé truy

nhap vo tuyén duoc phat trién manh & Chau Au. Hé thdng nay hoat dong ¢ ché do
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FDD va dya trén ki thuat trai phd chudi truc tiép (DSSS- Direct Sequence Spectrum)
sir dung toc do chip 3,84Mcps bén trong bang tin SMHz. Bang tan rong hon va téc do
trai phd cao lam tang do loi xir Iy va mot giai phap thu da duong tét hon, d6 1a dic
diém quyét dinh dé chuan bi cho IMT-2000.

WCDMA hd tro tron ven ca dich vu chuyén mach kénh va chuyén mach goi
tbc d6 cao va dam bao sy hoat dong dong thoi cac dich vu hdn hop véi ché do goi
hoat dong & mac hiéu qua cao nhat. Hon nita WCDMA ¢4 thé hd trg céac toc do sb ligu
khac nhau, dua trén tha tuc diéu chinh tdc do.

Chuan WCDMA hién thoi st dung phuong phap diéu ché QPSK, mot phuong
phap diéu ché tét hon 8-PSK, cung cip téc do sé liéu dinh 1a 2Mbps véi chat luong
truyén tot trong viing phi rong.

WCDMA la cong nghé truyén dan vo tuyén méi véi mang truy nhap vo tuyén
méi, duoc goi 1a UTRAN, bao gém céc phan tir mang méi nhu RNC (Radio Network
Controller) va NodeB (tén goi tram gbc méi trong UMTS)

Tuy nhién mang 16i GPRS/EDGE c6 thé duoc str dung lai va céc thiét bj dau cudi
hoat dong & nhiéu ché d6 cd kha ning hd tro GSM/GPRS/EDGE va ca WCDMA.
1.3.3.2 Huéng phat trién 18n 3G si dung cong nghé cdma2000.

Hé théng cdma2000 gom mét s6 nhanh hoic giai doan phét trién khac nhau dé hd
trg cac dich vu phu duoc ting cuong. N6i chung cdma2000 la mot cach tiép can da
song mang cho cac song c6 do rong n lan 1,25MHz hoat dong & ché do6 FDD. Nhung
cdng viéc chuan hoa tap trung vao giai phap mot song mang don 1,25MHz (1x) voi
tbc do chip gan gidng 1S-95. cdma2000 dugc phét trién tir cic mang 1S-95 cua hé
thdng thong tin di dong 2G, cd thé mé ta qua trinh phat trién trong hinh v& sau:

IS-95A == |S-O5B =P Cdma2000 1X m==Pp- CdmMa2000 Mx

1999 2000 2002

Hinh 1- 6 Qud trinh phdt trién lén 3G theo nhanh cdma2000.
1.3.3.2.1 1S-95B.

IS-95B, hay cdmaOne duoc coi la cong nghé thong tin di dong 2,5G thuoc
nhanh phat trién cdma2000, 13 mot tiéu chuan khé linh hoat cho phép cung cap dich
vu s6 lidu toc do 1én dén 115Kbps

1.3.3.2.2 cdma2000 IxRTT

Giai doan dau ctia cdma2000 duoc goi 1a IXRTT hay chi 1a 1XEV-DO, dugc
thiét ké nham cai thién dung luong thoai cua 1S-95B va dé hd tro kha ning truyén s6
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licu & toc @6 dinh 1én téi 307,2Kbps. Tuy nhién, céc thiét bi dau cudi thuwong mai cua
1x méi chi cho phép téc do sé liéu dinh Ién tsi 153,6kbps. Nhitng cai thién so voi 1S-
95 dat dugc nhd dwa vao mot s6 cong nghé tién tién nhu diéu ché QPSK va ma hoa
Turbo cho céc dich vu s6 liéu cling véi kha ning diéu khién cong suat nhanh & duong
xubng va phan tap phat.

1.3.3.2.3 cdma2000 1xEV-DO

1XEV-DO, duoc hinh thanh tir cdng nghé HDR (High Data Rate) cua
Qualcomm, dwgc chip nhan véi tén nay nhu 13 mot tiéu chuan théng tin di dong 3G
vao thang 8 nam 2001 va bao hiéu cho su phat trién cua giai phap don song mang ddi
Véi truyén sé lidu goi riéng biét.

Nguyén 1y co ban cua hé thdng nay 1a chia cac dich vu thoai va dich vu s6 liéu
téc d6 cao vao cac song mang khéac nhau. 1XEV-DO c6 thé dugc xem nhu mot mang
s6 lieu “xép chong”, yéu cau mot song mang riéng. Dé tién hanh cac cudc goi vira o
thoai, vira c6 sb liéu trén ciu trac “xép chong” ndy can c6 céc thiét bi hoat dong & 2
ché do 1x va 1XEV-DO.

1. 3.3.2.4 cdma2000 1xEV-DV

Trong cdng nghé 1IXEV-DO c6 su du thira V& tai nguyén do sy phan biét cb
dinh tai nguyén danh cho thoai va tai nguyén danh cho s liéu. Do d6, CDG, nhém
phat trién CDMA, khai dau pha thir ba ciia cdma2000 dwa cac dich vu thoai va sb liéu
quay V& chi ding mét séng mang 1,25MHz va tiép tuc duy tri su twong thich nguoc
v6i IXRTT. Toc d6 sb liéu cuc dai cua ngudi sir dung 1én t6i 3,1Mbps tuong tng Voi
kich thudc goi dir liéu 3940 bit trong khoang thoi gian 1,25ms.

Mic du k§ thuét truyén dan co ban duoc dinh hinh, van c6 nhiéu dé xuit cong
nghé cho cac thanh phan chwa duoc quyét dinh ké ca tiéu chuan cho dudng xudng cua
1XEV-DV.

1.3.3.2.5 cdma2000 3x(MC- CDMA )

cdma2000 3x, hay 3xRTT, dé cap dén sy lya chon da séng mang ban dau
trong cau hinh vo tuyén cdma2000 va duoc goi la MC-CDMA (Multi carrier) thuoc
IMT-MC trong IMT-2000. CAng nghé nay lién quan dén viéc st dung 3 séng mang 1x
dé tang toc do so lieu va duoc thiét ké cho dai tin 5MHz (gom 3 kénh 1,25Mhz). Sy
lya chon da song mang nay chi p dung duoc trong truyén dan duong xuéng. Pudng
lén trai pho truc tiép, gibng nhu WCDMA véi toc do chip hoi thap hon mét chit
3,6864Mcps (3 1an 1,2288Mcps).
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1.3.4 Tong két

Nhu vay, trén thé giéi hién dang t6n tai cac cong nghé khac dé xay dung hé
thdng thong tin di dong 3G. Cac nudc khi lya chon céc cong nghé 3G c6 thé can ctr
theo ITU-R M.1457 dé xac dinh cac chi tiéu chu yéu cua ho cdng nghé truy nhap vo
tuyén va xay dung tiéu chuén trén co s& tap hop bién soan hoic ap dung nguyén ven
theo c4c tiéu chuan cua SDO sao cho phi hop véi diéu kién caa minh.
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Chuwong 2. TONG QUAN CONG NGHE WCDMA
TRONG HE THONG UMTS.

2.1 Nguyén ly CDMA
2.1.1 Nguyén Iy trai phé CDMA

Céc hé théng sb duoc thiét ké dé tan dung dung luong mot cach téi da. Theo
nguyén 1y dung lugng kénh truyén ctua Shannon duoc md ta trong (2.1), rd rang dung
lwong kénh truyén co thé dugc ting 1én bang cach ting bang tan kénh truyén.

C = B. log,(1+S/N) (2.1)

Trong d6 B 1 bing théng (Hz), C 1a dung luong kénh (bit/s), S Ia cong suat tin
hiéu va N 1a cong suat tap am.

Vi vay, Dbi véi mot ti sé SIN cu thé (SNR), dung luong ting 1én néu bing
thong sir dung dé truyén ting. CDMA 1a cong nghé thyuc hién trai tin hiéu géc thanh
tin hiéu bang rong trudc khi truyén di. CDMA thudng duoc goi 1a K¥ thuét da truy
nhap trai phd (SSMA).Ty sé do rong bang tan truyén thuc véi do rong bing tan cua
thong tin can truyén duoc goi 1a d6 loi xir Iy (Gp ) hoic 1a hé sé trai pho.

Gp = B¢/ B; hoac Gp =BI/R (2.2)
Trong d6 B;:1a d6 rong bang tan truyén thuc té
B; : d6 rong bang tan cua tin hiéu mang tin
B :1a d6 rong bing tan RF
R :latdc do thong tin

Mbi quan hé gitra ty s6 S/N va ty sé Ey/lo, trong d6 E, 1a niang luong trén mot
bit, va lo 1a mat d6 pho ning lugng tap am, thé hién trong cong thirc sau :

S B 1
g R 2

Vi thé, véi mot yéu cau Ey/ly xac dinh, d6 loi xu Iy cang cao, thi ty s6 S/N yéu
cau cang thap. Trong hé théng CDMA dau tién, I1S-95, bang thong truyén din la
1.25MHz. Trong hé thdng WCDMA, bing thong truyén khoang 5SMHz.
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Trong CDMA, mdi ngudi st dung dugc gan mot chudi ma duy nhat (ma trai
phd) dé trai tin hiéu thong tin thanh mét tin hiéu bang rong trudc khi truyén di. Bén
thu biét duoc chudi ma cua nguoi st dung d6 va giai ma dé khoi phuc tin hiéu géc.
2.1.2 Ky thuat trai pho va giai trai phé

Trai pho va giai trai pho 1a hoat dong co ban nhat trong cac hé théng DS-
CDMA. Dir liéu nguoi sir dung ngu ¥ 1 chudi bit duge didu ché BPSK c6 toc d6 1a R.
Hoat dong trai pho chinh 1a nhan mdi bit dit liéu ngudi sir dung véi mot chudi n bit
mi, duoc goi 1 cac chip. O day, ta 1dy n=8 thi hé s trai pho 1a 8, nghia 1a thuc hién
diéu ché trai phd BPSK. Két qua toc do dir lieu 1a 8xR va c6 dang xuat hién ngau
nhién (gia nhiéu) nhu 1a ma trai phd. Viéc ting toc do dir liéu 18n 8 lan dap tng viéc
ma rong (V6i hé sé 1a 8) phd cua tin hiéu dir liéu nguoi sir dung duoc trai ra. Tin hiéu
bang rong nay s& duoc truyén qua cac kénh v tuyén dén dau cudi thu.

symbol
T T T
r data o=l e T e
Swmaang (O LI LT R
B f;“ ERRC N N R R RN
[ ML L LT L
Despreading (94 P T LML
et T T T T

S
—

Hinh 2- 1 Qud trinh trdi phé va gidi trai phé
Trong qua trinh giai trai phd, cac chudi chip/dit liéu ngudi sir dung trai phd duoc
nhan ting bit v&i cing cac chip ma 8 da duoc st dyung trong qué trinh trai pho. Nhu
trén hinh vé tin hiéu nguoi sir dung ban dau duoc khdi phuc hoan toan.

2.1.3. K§ thuat da truy nhap CDMA

Mot mang thong tin di dong 1a mot hé théng nhiéu ngudi sir dung, trong d6 mot
s6 lwong 1on ngudi sir dung chia sé nguon tai nguyén vat 1y chung dé truyén va nhan
thong tin. Dung luong da truy nhap 14 mot trong céc yéu t co ban cua hé thong. Ky
thuat trai pho tin hiéu can truyén dem lai kha niang thuc hién da truy nhap cho cac hé
thdng CDMA. Trong lich st thong tin di dong da ton tai cac cong nghé da truy nhap
khac nhau : TDMA, FDMA va CDMA. Sy khac nhau gitra chiing dugc chi ra trong
hinh 2-2.
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FDMA TDMA CDMA

[
| ' 1‘12 t

-

f f fu f f

Hinh 2- 2 Cdc cong nghé da truy nhdp

Trong hé théng da truy nhap theo tan s6 FDMA, céc tin hiéu cho cac nguoi sir
dung khac nhau duoc truyén trong cac kénh khac nhau véi cac tan s diéu ché khac
nhau. Trong hé théng da truy nhap phan chia theo thoi gian TDMA, cac tin hiéu cua
ngudi sir dung khac nhau duoc truyén di trong cac khe thoi gian khac nhau. Véi cac
cdng nghé khac nhau, sé nguoi str dung 16n nhat cé thé chia sé dong thoi cac kénh vat
ly 1a c6 dinh. Tuy nhién trong hé théng CDMA, céc tin hiéu cho nguoi sir dung khac
nhau dugc truyén di trong cing mot bang tan tai cing mot thoi diém. Mai tin hiéu
ngudi st dung dong vai tro nhu 13 nhiu ddi véi tin hiéu cua nguoi sir dung khac, do
d6 dung lugng cua hé théng CDMA gan nhu 1a mac nhidu, va khong c6 con sé 16n
nhat ¢b dinh, nén dung luong cia hé thdng CDMA duoc goi 1a dung lwgng mém.

Hinh 2-3 chi ra mét vi du 1am thé nao 3 ngudi sir dung co thé truy nhap dong
thoi trong mot hé théng CDMA.

user 1 1

L - = — 2

1&25&3

user 2 2 -

| _ | _ . 13

Users transmit their output of user 2's
user 3 3 spread-spectrum receiver
signals simultaneously

narrow-band spread spectrum
data signals signals

Hinh 2- 3 Nguyén Iy ciia da truy nhdp trai phd
Tai bén thu, ngudi sir dung 2 s& giai trai pho tin hiéu théng tin caa no tré lai tin
hiéu bang hep, chir khdng phai tin hiéu cia bat ctr ngudi nao khac. Boi vi su tuong
quan chéo giita ma ciia nguoi sir dung mong mudn va cac ma cua nguoi sir dung khac
la rat nho : viéc tach song két hop sé& chi cap nang lugng cho tin hiéu mong muén va
mot phan nhé cho tin hiéu caa nguoi sir dung khac va bang tan thong tin.
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Do loi xir Iy va dic diém bang rong cua qua trinh xa 1y dem lai nhiéu loi ich
cho cac hé thong CDMA, nhu hiéu suat phd cao va dung lugng mém. Tuy nhién, tat
ca nhiing loi ich d6 yéu cau viéc st dung ky thuat diéu khién céng suat nghiém ngat
va chuyén giao mém, dé tranh cho tin hiéu cua nguoi st dung nay che thdng tin cua
nguoi str dung khac.

2.2. Mot s6 dic trung caa I6p vat ly trong hé théng WCDMA.
2.2.1. Cac ma trdi pha .

Trong hé théng trai phd chudi truc tiép DSSS, cac bit dit liéu duoc ma hoé Vo
mot chudi bit gia ngau nhién (PN). Mang v tuyén UMTS mang str dung mot toc do
chip ¢é dinh 1a 3.84Mcps dem lai mot bang théng song mang xap xi 5SMHz. Dix liéu
duogc giri qua giao dién vo tuyén WCDMA dugc ma hoa 2 1an truge khi duoc diéu ché
va truyén di. Qua trinh ndy duoc mé ta trong hinh vé sau:

Channelization Scrambling
code code

L f
DATA ;@ > ® | Modulator

Bit rate Chip rate Chip rate

Hinh 2- 4 Qud trinh trdi phé va tron
Nhu vay trong qué trinh trén c6 hai loai ma dugc sir dung la ma tron va ma dinh
kénh.

B M3 dinh kénh: 1a cac m3 hé sé trai phé bién déi truc giao OVSF giit tinh truc
giao giira cac kénh co cac téc do va hé sé trai phd khac nhau. Cac ma lua chon dugc
xé&c dinh bai hé s trai phd. Can phai chi y rang: Mot ma cé thé duoc sir dung trong
cell khi va chi khi khdng c6 ma nao khac trén duong dan tir mot ma cu thé dén géc
cua cdy méa hoac la trén mot cay con phia dudi ma do dugc str dung trong cung mét
cell. C6 thé ndi tat ca cac ma duoc chon lva sir dung hoan toan theo quy luat truc giao.

. Ma trén. MA tron duoc sir dung trén duong xudng la tap hop chudi ma Gold.
Cac diéu kién ban dau dua vao s ma tron n. Chuac ning caa nd ding dé phan biét cac
tram goc khac nhau. Thong qua md phong, n duoc xéac dinh 12 ti sb giita ty twong quan
va tuong quan chéo khi thay ddi s6 chip bi cat bot do thay doi ti s6 S/N. Két qua dugc
chi ra trong bang 2-1.
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Bdng 2- 1 Quan hé giita S/N va sé chip bi cdt bt

_\&K -14dB -16 dB -18 dB -20 dB

256 chips 222 1.78 1.73 1.36
512 chips 2.87 261 204 1.77
1024 chips 9.76 68.75 614 4.06

C6 hai loai ma tron trén duong 1én , ching dung dé duy tri sy phan biét giira cac
may di dong khac nhau. Ca hai loai déu 12 ma phac. M4 tha nhat 1a m& hoa Kasami rat
rong. Loai thi hai 1a ma tron dai duong Ién thuong duoc st dung trong cell khéng
phét hién thay nhiéu nguoi st dungtrong mot tram goc. D6 la chudi ma Gold ¢é chiéu
dai 1a 2**-1.

2.2.2. Phwong tharc song cong.

Hai phuong thirc song cong dugc sir dung trong kién tric WCDMA: Song cong
phan chia theo thoi gian (TDD) va song cdng phan chia theo tan sb (FDD). Phuong
phap FDD can hai bang tan cho duong lén va duong xudng. Phuong thicc TDD chi
can mot bang tan. Thong thuong phd tan sé duoc ban cho cac nha khai thac theo cac
dai c6 thé bang 2x10MHz, hoic 2x15MHz cho mdi bo diéu khién. Mic di c6 mot sb
dic diém khac nhau nhung ca hai phuong thirc déu c6 téng hiéu suat gan giéng nhau.
Ché d6 TDD khong cho phép giita may di dong va tram gdc c6 tré truyén 16n, bai vi
s& gay ra dung do gitta cac khe thoi gian thu va phat. Vi vay ma ché do IDD phi hop
VGi cac mdi trudng co tré truyén thap, cho nén ché do TDD van hanh ¢ cac pico cell.
Mot wu diém cua TDD Ia téc d6 dir liéu duong 18n va duong xubng co thé rat khac
nhau, vi vy ma phu hop cho cac tng dung c6 dic tinh bat d6i xting giira duong 1én va
duong xudng , chang han nhu Web browsing. Trong qua trinh hoach dinh mang, céc
uu diém va nhuoc diém cua hai phuong phap nay co6 thé bu trir. D6 an nay chi tap
trung nghién ctu ché dé FDD.

Hinh dudi day chi ra so @6 phan b pho tan sé cua hé thong UMTS Chau Au.

1900 1920 1980 2010 2025 2110 2170 MHz
Pon Pon
biing bang
A A
Song biang
Dudng l1én Dudng xuéng

Hinh 2- 5 Phdn bé phé tan cho UMTS chéiu Au.
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2.2.3. Dung luwgng mang.

Két qua cua viéc st dung cong nghé da truy nhap trai phd CDMA 1a dung
luong ctia cac hé thong UMTS khdng bi gidi han cimg, c6 nghia 13 mot nguoi sir dung
c6 thé bd sung ma khdng gay ra nghén boi sé lugng phan ciing han ché. Hé thong
GSM ¢6 sb lugng cac lién két va cac kénh cé dinh chi cho phép mat do luu lugng 16n
nhat da duoc tinh toan va hoach dinh trugc nho sir dung cac md hinh théng ké. Trong
hé thbng UMTS bét ctr ngudi st dung méi ndo s& gay ra mot lugng nhiéu bé sung cho
nhitng nguoi s dung dang ¢d mat trong hé thdng, anh huong dén tai caa hé thng.
Néu c6 di s6 ma thi muac tang nhidu do tang tai 1a co cau gigi han dung luong chinh
trong mang. Viéc cac cell bi co hep lai do tai cao va viéc tang dung luong cua céc cell
ma céc cell 1an can n6 c6 mac nhidu thap 1a cac hiéu tng thé hién dic diém dung
lugng x&c dinh nhiu trong cac mang CDMA. Chinh vi thé ma trong cac mang
CDMA ¢ dic diém “dung lugng mém”. Dic biét, khi quan tdm dén chuyén giao mém
thi cac co cau nay 1am cho viéc hoach dinh mang tré nén phuc tap.

2.2. 4. Phan tg@p da duwong- By thu RAKE.

Truyén séng vo tuyén trong kénh di dong mit dat duoc dic trung boi céc su phan
Xa, su suy hao khac nhau cua nang luong tin hiéu. Cac hién tuong nay gay ra do cac
vat can tu nhién nhu tod nha, cac qua doi...dan dén hiéu ung truyén song da duong.

multipath
'

Hiéu ung da duong thuong gay ra nhiéu khd khin cho céac hé thong truyén dan
vO tuyén. Mot trong nhiing uu diém caa cac hé thong DSSS la tin hiéu thu qua céc
nhanh da duong vai tré truyén khac nhau va cuong do tin hiéu khac nhau lai cé thé cai
thién hiéu suat cua hé théng. Dé két hop cac thanh phan tir cac nhanh da duong mot
cach nhat quan, can thiét phai tach ding céc thanh phan dd. Trong cac hé théng
WCDMA, bd thu RAKE duoc st dung dé thuc hién chicc nang nay. Mot bo thu
RAKE bao géom nhiéu bo thu duoc goi 13 “finger”. Bo thu RAKE st dung cac bo can
bang va cac bo xoay pha dé chia nang luong cua cac thanh phan tin hiéu khac nhau cé

Hinh 2- 6 Truyén séng da duong
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pha va bién do thay d6i theo kénh trong so 6 chom sao. Sau khi diéu chinh tré thoi
gian va cuong do tin hiéu, cac thanh phan khac nhau d6 dugc két hop thanh mét tin
hiéu véi chat lugng cao hon. Qué trinh nay duoc goi 1a qua trinh két hop theo ti s6 16n
nhat (MRC), va chi c6 cac tin hiéu véi do tré tuong ddi cao hon do rong thoi gian cua
mét chip mai duoc két hop. Qua trinh két hop theo ti s6 16n nhat sir dung toc do chip
la 3.84Mcps tuong tng véi 0.26us hoac 1a chénh Iéch vé do dai duong dan 1a 78m.
Phuong phép nay giam dang ké hiéu ung phadinh bgi vi khi cac kénh c6 dic diém
khac nhau dugc két hop thi anh huong caa phadinh nhanh dugce tinh binh quan. D6 loi
thu duoc tir viéc két hop nhat quan cac thanh phan da duong tuong tu véi do loi cua
chuyén giao mém cd duoc bang cach két hop hai hay nhiéu tin hiéu trong qué trinh
chuyén giao.

2.2.5. Céc kénh giao dién vo tuyén UTRA FDD.

Giao dién vo tuyén UTRA FDD c6 cac kénh logic, ching duoc 4nh xa vao cac
kénh chuyén vén, cac kénh chuyén van lai 4nh xa vao kénh vat ly. Hinh v& sau chi ra
so dd cac kénh va sy 4nh xa cua chling vao cac kénh khac.

| RPEEREH
BCEH 4 ECH A
e P |
CalAtlink / == / = [BE%E
CTCH d/’d DSCH J//
DiccH :4— DCH o REREH
UTCH) T
_ | EAcH 4 FCPEH
1 1 SCH
e
/ DCH 1 Gt
Ll = - [ AICH
S?g.ﬂ — CPCH ""’//f/—' S,
I L |
CONCAICH
LOGICAL TRANSPORT PHYSICAL

Hinh 2- 7 So' d6 dnh xa giita cdc kénh khdc nhau.
Phu luc B s& chi ra chi tiét cac kénh UTRA khac nhau.
2.2.6. Trang thai cell.

Nhin dudi goc d6 UTRA, UE c6 thé ¢ ché do “rdi” hoic & ché do “két nbi”. Trong
ché do “rdi”, may di dong duoc bat va bat duoc kénh diéu khién caa mot cell nao do,
nhung phan UTRAN cua mang khdng c6 théng tin ndo vé UE. UE chi c6 thé duoc
déanh dia chi bai mot thong diép (chang han nhu théng béo tim goi) dugc phat quang
ba dén tat ca nguoi sir dung trong mot cell. Trang thai ché do “rdi” ciing duoc goi la
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“trang thai nghi trong cell”. UE c6 thé chuyén sang ché do “két ndi” bang cach yéu
cau thiét 1ap mot két ndi RRC. Hinh vé sau day chi ra c4c trang thai va su chuyén tiép
cac trang thai cho mot UE bao gdm ca cac ché do GSM/GPRS.

Ché do Ché& do k&t ndi UTRA
“R3i” RRC
e
27 ™ Cell DCH ¥ Cell PCH
e i /;;525;
= E
£ Y A
Z Cell FACH URA PCH
Sl ™ Ché d6 k&t ndi GSM
on X [
[=)=®
g9
© =
= 8 >
S e Ché€ do k&t n6i GPRS

Hinh 2- 8 Cdc ché dg ciia UE va cdc trang théi diéu khién tai nguyén vo tuyén

Nhin chung viéc 4n dinh cac kénh khac nhau cho mét ngudi sir dung va viéc
diéu khién tai nguyén vo tuyén duogc thuc hién bai giao thirc Quan Iy tai nguyén vo
tuyén. Trong ché do “két nbi” cua UTRA, c6 4 trang thai RRC ma UE c6 thé chuyén
dbi gitra ching: Cell DCH, Cell FACH, Cell PCH va URA PCH.

Trong trang thai Cell DCH, UE duoc cip phat mot kénh vat ly riéng trén duong 1én va
duong xudng.

Trong 3 trang thai khac UE khdng duoc cip phat kénh riéng. Trong trang thai
Cell FACH, UE giam sat mot kénh duong xuéng va dugc cap phat mot kénh FACH
trén duong 1én. Trong trang thai nay, UE thuc hién viéc chon lua lai cell. Bang céch
guri thong diép cap nhat cell, RNC biét duoc vj tri cua UE & muc cell.

Trong trang thai Cell PCH va URA PCH, UE chon lua kénh tim goi (PCH) va
st dung viéc tiép nhan khong lién tuc (DRX) dé giam séat kénh PCH d4 chon lua
thong qua mot kénh lién két PICH. Trén duong 1én khéng cé hoat dong nao lién quan
dén trang thai nay. Su khac nhau giita 2 trang thai nay nhu sau: Trong trang thai Cell
PCH vi tri ctia UE duoc nhan biét & muc cell tuy theo viéc thuc hién cap nhat cell cudi
cuing. Trong trang thai URA PCH, vi tri caa UE duoc nhan biét & micc ving dang ky
UTRAN (URA) tuy theo viéc thyuc hién cap nhat URA cudi cing trong trang thai Cell
FACH.
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2.2.7. Céu trac Cell.

Trong sudt qua trinh thiét ké caa hé thong UMTS can phai cht y nhiéu hon dén
su phan tap cuaa moi truong nguoi sir dung. Cac moi truong néng thén ngoai troi, dod
thi ngoai troi, hay dé thi trong nha duoc hé trg bén canh cac md hinh di dong khac
nhau gdm nguoi st dung tinh, ngudi di bd d&én ngudi sir dung trong madi trudng xe co
dang chuyén dong voi van tc rat cao. Bé yéu cau mot ving phua song rong khap va
kha ning roaming toan cau, UMTS d4 phat trién cau tric Iop cac mién phan cip véi
kha nang pha s6ng khéac nhau. Lép cao nhat bao gom cac vé tinh bao phu toan bo tréi
dat; L6p thap hon hinh thanh nén mang truy nhap vé tuyén mat ¢it UTRAN. Mai 16p
dugc xay dung tir cac cell, cac 16p cang thap céc ving dia ly bao phu boi céc cell cang
nho. Vi vay céc cell nho duoc xay dung dé hd tro mat d6 ngudi st dung cao hon. Cac
cell macro dé nghi cho viing phu mat dét rong két hop véi cac micro cell dé tang dung
luong cho céc ving mat do dan sb cao. Céc cell pico duoc ding cho céc ving dugc
coi nhu 14 cac “diém nong” yéu cau dung lugng cao trong cac ving hep (vi du nhu san
bay...). Nhitng diéu nay tuan theo 2 nguyén ly thiét ké da biét trong viéc trién khai cac
mang té bao: céc cell nhé hon ¢é thé dugc sir dung dé tang dung luong trén mot ving
dia ly, céc cell 16n hon cé thé mé rong ving pha séng.

Do cac nhu cau va céc dic tinh cia mot mdi trudng vian phong trong nha khac
VGi yéu cau caa ngudi sir dung dang di voi tbc do cao tai ving ndng thdn, dién dan
UMTS d4 phét trién 6 méi truong hoat dong. BSi véi mbi mé hinh mat do ngudi sir
dung cé thé trén mot km? va cac loai cell dugc du doan cho cac mé hinh cé tinh di
dong thap, trung binh, cao.

WVé tinh pli song
wing néng thén

Macra calls i .
. . e Pico cells
Vngmzodld L (b | Ben trong toa nha
%% Lot
) i roes
i~ E~CE
Micro cell
Ting 34 thi
Hinh 2- 9 Cau
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trac cell UMTS.
2.3. Kién tric mang

2.3.1 Kién trac hé thng UMTS

Hé théng thong tin di dong thé hé 3 UMTS tan dung kién triic da c6 trong hau
hét cac hé thong thong tin di dong thé hé 2, va tham chi ca thé hé thir nhat. Bidu nay
duogc chi ra trong cac dac ta ki thuat 3GPP

Hé théng UMTS bao gdm mét sb cac phan ti mang logic, mdi phan tir c6 mot
c6 mot chirc ning xac dinh. Theo tiéu chuan, cac phan tir mang duoc dinh nghia tai
mire logic, nhung c6 thé lai lién quan dén viéc thyc thi & mic vat ly. Dac biét 1a khi ¢6
mot sé cac giao dién mo (dbi voi mot giao dién duoc coi 13 “mé™, thi yéu cau giao
dién d6 phai dugc dinh nghia mot céch chi tiét vé cac thiét bi tai cac diém dau cudi ma
c6 thé cung cip bai 2 nha san xuat khac nhau). Céac phan tir mang c6 thé dugc nhém
lai néu cé cac chirc ning gidng nhau, hay dwa vao cac mang con chira ching.

Theo chirc ning thi cac phan tir mang duoc nhém thanh cac nhom:

+ Mang truy nhap vo tuyén RAN (Mang truy nhip vo tuyén mat dit UMTS la
UTRAN). Mang nay thiét Iap tt ca cac chic ning lién quan dén v tuyén.
+ Mang I8i (CN): Thyc hién chirc ning chuyén mach va dinh tuyén cudc goi va két
ndi dit liéu dén cac mang ngoai.
+ Thiét bi nguoi stir dung (UE) giao tiép véi ngudi sir dung va giao dién vo tuyén.
Kién trdc hé thong & muc cao duoc chi ra trong hinh 2-10

Uu
Tu

UE UTRAN CN

Hinh 2- 10 Kién triic hé thong UMTS ¢ mirc cao

Theo céc dic ta chi ra trong quan diém chuan hoa, ca UE va UTRAN déu bao
gom cac giao thirc hoan toan mai, viéc thiét ké chiing duya trén nhu cau caa cong nghé
vo tuyén WCDMA méi. Nguoc lai, viéc dinh nghia mang 16i (CN) dugc ké thura tir
GSM. Piéu nay dem lai cho hé théng c6 cong nghé truy nhap vo tuyén méi mot nén
tang mang tinh toan cau la cong nghé mang 16i da c6 sin, nhu vay s& thic day su
quang ba cua nd, mang lai vu thé canh tranh chang han nhu kha ning roaming toan
cau.
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Hé thdng UMTS c6 thé chia thanh cac mang con c6 thé hoat dong doc 1ap hoic
hoat dong lién két cac mang con khéc va nd phan biét vai nhau bai s6 nhan dang duy
nhat. Mang con nhu vay goi 14 mang di dong mat dat UMTS (PLMN), cac thanh phan
cta PLMN duoc chi ra trong hinh 2-11.

éIu

U Nats | | msci

PLMN, PSTN,
ISDN

Cu Tub —— Tur

Hinh 2- 11 Cdc thanh phan cia mang trong PLMN
Thiét bi ngwoi sir dung (UE) bao gdm 2 phan:

Wrniét bi di asng (ME) 1a dau cudi vo tuyén sir dung dé giao tiép vo tuyén qua giao
dién Uu.

.Aodul nhdn dang thué bao UMTS (USIM) la mét thé thong minh dam nhan viéc
xac nhan thué bao, thuc hién thuat toan nhan thuc, va Iuu gitr khod ma mat, khoa
nhan thuc va mot sé cac thdng tin vé thué bao can thiét tai dau cudi.

UTRAN ciing bao gom 2 phan tu:

.\IL'Jt B: chuyén dbi dir liéu truyén gitra giao dién Iub va Uu. N6 ciing tham gia vao
quan ly tai nguyén vo tuyén.

BB diéu khién mang vo tuyén (RNC) so hitu va didu khién ngudn tai nguyén vo
tuyén trong vuing caa nd (gom cac NGt B ndi véi nd). RNC 1a diém truy cap dich
vu cho tat ca cac dich vu ma UTRAN cung cip cho mang 16i.

C4c phan tir chinh ciia mang 16i GSM:

.—ILR (Bé ding ky thwong tri) 12 mot co so dit liéu trong hé théng thuong tra cua
ngudi st dung, luu trit cAc ban goc cac thong tin hién trang dich vu ngudi sir dung,
hién trang vé dich vu bao gom: théng tin vé dich vu duoc phép str dung, cac ving
roaming bi cam, thdng tin cac dich vu b sung nhu: trang thai cac cudc goi di, sb
cac cuoc goi di... N6 dugc tao ra khi ngudi st dung méi dang ky thué bao véi hé
théng, va duoc luu khi thué bao con thai han. V&i muc dich dinh tuyén cac giao
dich té6i UE (céc cudc goi va cac dich vu nhan tin ngan), HLR con luu trir céc
théng tin vi tri caa UE trong pham vi MSC/VLR hodc SGSN.
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l\/ISC/VLR (Trung tam chuyén mach dich vu di déng/B¢é ding ky tam tra) 1a mot
bo chuyén mach(MSC) va co so dit liéu(VLR) phuc vu cho UE & vi tri tam thoi
cia nd cho céac dich vy chuyén mach kénh. Chac ning MSC duoc sir dung dé
chuyén mach céc giao dich str dung chuyén mach kénh, chitc nang VLR 1a luu triv
ban sao vé hién trang dich vu nguoi sir dung 1a khach va thdng tin chinh xac vé vi
tri cua thué bao khéch trong toan hé théng. Phan cua hé théng duoc truy nhap
thong qua MSC/VLR thuong la chuyén mach kénh.

BMSC - (MSC céng): 13 mot b chuyén mach tai vi tri ma mang di dong mit dat
cong cong UMTS két néi véi mang ngoai. Tat cac két ndi chuyén mach kénh dén
va di déu phai qua GMSC.

EGSN (NGt hé tror GPRS phuc vu) ¢6 chitc nang tuong tu nhu MSC/VLR nhung
thudng duoc st dung cho céc dich vu chuyén mach goi.

BGSN (Node céng hé tro GPRS) ¢6 chiie ning gan gidng GMSC nhung phuc vu
cac dich vu chuyén mach goi.

Mang ngoai c6 thé chia thanh 2 nhom:

5 mang chuyén mach kénh: Cac mang nay cung cip cac két ndi chuyén mach
kénh, gidng nhu dich vu dién thoai dang ton tai Vi du nhu ISDN va PSTN.

5 mang chuyén mach goi: Cac mang nay cung cip cac két néi cho cac dich vu
dir liéu g6i, chang han nhu mang Internet.

Céc giao dién mé co ban caia UMTS:

l3iao dien Cu: Pay la giao dién gitra thé thong minh USIM va ME. Giao dién nay
tuan theo tiéu chuan cho cac thé théng minh.

Bico dien Uu: Day 1a giao dién vo tuyén WCDMA. Uu 1a giao dién nho d6 UE
truy cap duoc voi phan cb dinh caa hé théng, va vi thé cd thé 1a phan giao dién mo
quan trong nhat trong UMTS.

Biz0 dien 1u: Giao dién nay két ndi UTRAN téi mang 16i. Tuong tu nhu céc giao
dién tuong thich trong GSM, 1a giao dién A (d6i v&i chuyén mach kénh), va Gb (dbi
vé6i chuyén mach goi), giao dién Iu dem lai cho céc bo diéu khién UMTS kha ning
xay dung dugc UTRAN va CN tir cac nha san xuat khac nhau.

.Biao dién lur: Giao dién mé lur hd trg chuyén giao mém giita cac RNC tir cac nha
san xuat khac nhau, va vi thé b6 sung cho giao dién ma lu.

Biao dién 1ub: 1ub két ndi mot NGt B va mot RNC. UMTS 1a mot hé théng dién
thoai di dong mang tinh thuong mai dau tién ma giao dién giira bo diéu khién va
tram gdc duoc chuan hoa nhu 1a mét giao dién mé hoan thién. Gidng nhu cac giao
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dién mé khac, Iub thuc ddy hon nira tinh canh tranh giita cac nha san xuét trong linh
vuc nay.

2.3.2. Kién tric mang truy nhdp vo tuyén UTRAN.
Kién trac UTRAN duogc md ta nhu hinh 2-12.

Uu Nt B [ MSC/
USIM : :
Niit B
: . RNS
Cu | - .
I Iub —— Tur
f e )
[ | NatB :
ME
RNC SGSN
| | NatB
; RN Iu PS
UE NS S R CN
.......................... UTRAN

Hinh 2- 12 Kién triic UTRAN.

UTRAN bao gom mét hay nhiéu phan hé mang vo tuyén (RNS). Mot RNS la
mot mang con trong UTRAN va bao gém mét Bo diéu khién mang vo tuyén (RNC) va
mot hay nhiéu Nt B. Cac RNC c6 thé duoc két ndi véi nhau théng qua mét giao dién
Tur. Cac RNC va Nt B dugc két ndi v6i nhau qua giao dién lub.

C4c yéu cau chinh dé thiét ké kién trac, giao thic va chirc ning UTRAN:

.I'I'nh hd trg cia UTRAN va cac chirc ning lién quan: Yéu cau tac dong téi thiét ké
cia UTRAN Ia céc yéu cau hd trg chuyén giao mém (mét thiét bi dau cudi két ndi
tGi mang thong qua 2 hay nhiéu cell dang hoat dong) va cac thuat toan quan ly
nguodn tai nguyén vo tuyén dac biét cia WCDMA.

B2 ting su twong ddng trong viée didu khidn dit lidu chuyén mach goi va chuyén
mach kénh, véi mot ngan xép giao thic giao dién vo tuyén duy nhat va vai viéc su
dung cing mét giao dién cho cac két néi tir UTRA dén mién chuyén mach goi va
chuyén mach kénh ctiia mang 16i.

‘ém tang tinh twong dong voi GSM.

B dung phuong thic van chuyén ATM nhu 1a co cdu chuyén van chinh trong
UTRA.

B dung kidu chuyén van trén co s& TP nhu 1a co cAu chuyén van thay thé trong
UTRAN ké tir Release 5 tré di.
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a. Bé diéu khién mgng vo tuyén

Bo diéu khién mang vo tuyén (RNC) la phan tir mang chiu trach nhiém diéu
khién ngudn tai nguyén vo tuyén caa UTRAN. N6 giao tiép véi mang 161 (thuong la
v6i mot MSC va mot SGSN) va ciing 1a phan tir cudi cung cua giao thie diéu khién
ngudn tai nguyén vo tuyén ma xac dinh cac thong diép va thu tuc gitta may di dong va
UTRAN. V& mit logic, né twong tng véi BSC trong GSM.

*Vai tro logic cua RNC.

RNC diéu khién mot Nut B (nhu 12 vach giéi han cho giao dién lub tai NGt B)
dugc coi nhu 1a bd RNC dang diéu khién (CRNC) cua Nut. Bo diéu khién CRNC chiju
trach nhiém diéu khién tai va diéu khién nghén cho cell cua né, va diéu khién thu nhan
va phan b6 ma cho lién két vo tuyén duoc thiét lap trong céc cell.

Trong trudng hop mot két néi UTRAN, may di dong sir dung ngudn tai nguyén
tir nhiéu phan hé mang vo tuyén RNS, thi cac RNS bao gom 2 chic ning logic riéng
biét (vé phuong dién két néi may di dong - UTRAN nay).

. RNC phuc vy (SRNC): RNC cho mdi may di dong 1a mot RNC ma xac dinh bién
gii ca lien két lu cho su van chuyén dir liéu ngudi sir dung va bao hiéu RANAP
tuong thich qua mang 16i (két néi nay duoc goi 1a két ndi RANAP). SRNC ciing xéac
dinh bién gigi cua B4o hiéu diéu khién ngudn tai nguyén vé tuyén, né la giao thuc
bao hiéu gitta UE vd UTRAN. N6 thuc hién xu ly ¢ 16p 2 cho cac dir liéu chuyén
qua giao dién vo tuyén. Hoat dong Quan 1y nguon tai nguyén v tuyén co ban, nhu
la 4nh xa céac théng sé mang thng tin truy nhap vo tuyén thanh cac thdng sé kénh
chuyén van giao dién vo tuyén, quyét dinh chuyén giao , va diéu khién cong suat
vong bén ngoai. Cac hoat dong nay duoc thuc thi trong SNRC. SRNC ciing c6 thé Ia
CRNC cua mot sé NGt B sir dung boi may di dong cho két ndi véi UTRAN. Mot UE
két ndi v6i UTRAN thi chi c6 duy nhat mot SRNC.
B B6 RNC tr6i ( DRNC): DRNC c6 thé Ia bit ctt RNC nao ngoai SRNC, né diéu
khién cac cell st dung boi may di dong. Néu can thiét, DRNC c6 thé thuc hién két
hop hay chia nho phéan tap macro. DRNC khéng thuc hién xu ly dir liéu nguoi su
dung & 16p 2, nhung dinh tuyén mot cach trong sudt dix liéu gitra giao dién lub va lur,
ngoai trir khi UE dang sir dung mot kénh chuyén van dung chung. Mot UE c6 thé
khong c6, c6 mot hodc c6 nhiéu DRNC.

Cha y rang mét RNC & muc vat Iy bao gom toan bo cac chiuc ning CRNC,

SRNC va DRNC.

b. NGt B (Tram géc)
Chtic nang chinh ctia Nt B 1a dé thuc hién xa Iy ¢ 16p 1 giao dién vo tuyén

(ghép xen va ma hod kénh, thich tng téc do, trai phd .v.v.). N6 cling thuc hién mot
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s6 hoat dong Quan ly tai nguyén vé tuyén nhu 1a diéu khién cong suat vong bén trong.
Vé mit logic n6 twong thich véi Tram géc GSM.

2.4 Cac dich vu va itng dung UMTS.

2.4.1. Gidi thigu.

Dic diém méi noi bat cia UMTS 13 téc d6 bit nguoi sir dung cao hon: c6 thé
dat duoc toc do cua két ndi chuyén mach kénh 384kbps, két ndi chuyén mach gai 1én
tGi 2Mbps. Toc d6 bit dir lidu cao hon cung cap cac dich vu méi nhu dién thoai hinh,
va tai dir liéu nhanh hon.

So v6i GSM va céc mang di dong dang ton tai, UMTS cung cép cac dic tinh
méi va quan trong, do la nd cho phép thoa thuan cac dac tinh caia mét bo mang vo
tuyén. Céc thudc tinh dinh nghia dic trung cua chuyén van bao gom: thong lugng, tré
truyén, va ty sb 16i dix liéu. La mot hé théng hoan hao, UMTS phai hd tro rat nhiéu
cac dich vu c6 cac yéu cau chét luong dich vu (QoS) khac nhau. Hién tai, ta ciing
khéng du doan duoc hét cac dic diém va cach st dung cua rat nhiéu cac dich vu d6 va
ciing kho c6 thé tdi wu cac dich vu UMTS thanh chi mét tap hop cac tng dung. Cho
nén cac bo mang UMTS phai ¢ dic diém chung, dé hd trg cac ung dung dang ton tai
ddng thoi thuan tién cho viéc cho viéc phat trién cac tng dung mai. Ngay nay khi ma
hau hét cac dich vu vién thong déu Ia cac ung dung Internet hoic N-ISDN, thi rd rang
cac ung dung va cac dich vy nay chu yéu 1a goi céc tha tuc diéu khién cac bo mang.
Phan nay khéng nghién ciru sau vé cac bo mang, ma sé dé cap dén cac 16p dich vy cua
UMTS.

2.4.2. Cac lop QoS UMTS.

Céc ung dung va dich vu UMTS dugc chia thanh cac nhém khéc nhau. Gibdng
nhu cac giao thirc chuyén mach géi mai, UMTS ¢ géng dap (ng cac yéu cau QoS tir
cac tng dung hoac nguoi su dung. Trong UMTS, ¢0 4 16p luu lugng dugce xac dinh:

- Ldp hoi thoai (conversational).

- Lé6p ludng (streaming).

- Lop tuong tac (interactive).

- Céc 16p nén (background).

Céc yéu to phan biét gitra cac 16p 1a su nhay cam véi tré caa luu lugng cac 16p.
Lép hoi thoai danh cho luu lwong nhay cam vaéi tré nhat, trong khi luu lugng 16p nén
it nhay cam véi tré nhat.

2.4.2.1 Lop hai thoai.
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Ung dung duoc biét d¢én nhiéu nhat caa I6p nay 1a dich vu thoai trén bo mang
chuyén mach kénh. Két hop véi Internet va multimedia c6 cac wng dung méi nhu:
thoai qua giao thurc Internet ( Voice Over IP), va dién thoai hinh (Video Telephony).
Céc dich vy nay duoc thuc hién 1a cac cudc hoi thoai thoi gian thuc c6 dic diém sau:
tré gitta cac dau cudi thap (duoc xac dinh bang céc thir nghiém phu hop véi kha ning
cam nhan am thanh va hinh anh caa con ngudi, nhé hon 400ms), luu luong 13 ddi
xtng hoic gan nhu d6i xang.

B Dich vu thoai da téc do thich nghi (AMR).

UMTS sir dung bo ma hod va giai ma thoai theo cong nghé da téc do thich nghi
AMR. B ma hoa thoai AMR c6 cac dic diém sau:

La mot bo ma hoa/giai ma thoai tich hop don véi 8 tée do nguon: 12.2 (GSM-E

FR), 10.2, 7.95, 7.40(1S-641), 5.90, 5.15 va 4.75 kbps.

- B6 mi hod AMR hoat dong véi khung thoai 20ms twong wng véi 160 mau véi tan
s6 lay mau 1a 8000 mau/s. So d6 ma hoa cho ché d6 ma hoa da toc do duoc goi la
B6 ma hoa du doan tuyén tinh duoc kich thich béi ma dai s6 (ACELP).

- Tbc d6 bit AMR c6 thé diéu khién bai mang truy nhap vo tuyén tuy thudc vao tai
trén giao dién vo tuyén va chét luong cua két ndi thoai. Khi tai mang ¢ muc cao
dic biét 1a trong gid ban, c6 thé sir dung téc d6 bit AMR thap hon dé yéu cau dung
luong cao hon trong khi chit lwgng thoai giam di rat it. Ciing tuong tu , khi MS chay
ra ngodi ving pha song cua cell va dang st dung sir dung cong suat phat Ion nhat
ctia no, thi sir dung téc do bit AMR thap hon dé mé rong ving phu caa cell. Véi bo
ma hoé thoai AMR ¢6 thé dat duoc su diéu hoa gitta dung luong ving phi caa mang
va chit luong cua thoai tuy theo cac yéu cau caa nha diéu hanh.
B Dicn thoai hinh.

Dich vu nay c6 yéu cau tré tuong tu nhu dich vu thoai. Nhung do dic diém cua
nén video, yéu cau BER nghiém ngit hon thoai. UMTS di chi ra cac dic tinh trong
ITU-T Rec. H.324M st dung cho dién thoai hinh trong cac két ndi chuyén mach kénh
va giao thtc khoi tao phién (SIP) dé hd tro cac tng dung da phuong tién IP bao gom
dich vu dién thoai hinh.

2.4.2.2 Lép luang.

Ludng da phuong tién 1a mot ki thuat chuyén dir liéu nho d6 dir lidu duoc dugc
xt 1y nhu 13 mot ludng lién tuc va déu dan. Nho c6 cong nghé streaming, ngudi sir
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dung c6 thé truy cap nhanh dé tai nhanh chéng céc file da phuwong tién cac trinh duyét
c6 thé bat dau hién thi dit liéu truéc khi toan bo file duoc truyén hét.

Céc tng dung streaming thudng rat khong d6i xang, cho nén phai chiu nhiéu
tré hon 1a cac dich vy hoi thoai d6i ximg. Piéu nay c6 nghia 1a chung phai chiu nhiéu
jitter hon trong truyén dan.

Céac ung dung duoc chia thanh 2 pham vi muc dich khac nhau: Quang ba web,
ludng hinh anh theo yéu cau. Céc nha cung cip dich vu quang web thuong hudng
muc tiéu dén dong dao khach hang ma dugc két ndi voi mot may cha phuong tién
truyén duoc toi vu hoa hiéu suat théng qua Internet. Céc dich vu ludng video theo yéu
cau thuong st dung cho cac cong ty Ién mong muédn luu triv cac video clip hoic cac
baigiang vao mot may chu duoc két ndi voi mot mang intranet noi bo bang thong cao
hon.

2.4.2.3 Lop twong tac.

Khi ngudi sir dung dau cudi online dé yéu cau dir liéu tir cac thiét bi tir xa (may
chu), thi 16p twong tac duoc sir dung. Luu luong tuong tac 1a mét md hinh giao tiép
dir liéu khac ma duogc dic trung bai mau dap (ng yéu cau cia ngudi sir dung dau cudi,
thoi gian tré round-trip, va tinh trong sudt khi van chuyén (véi téc do 15i bit thap).
Mot ing dung quan trong cua Iop nay la Computer game st dung cong nghé J2ME.

2.4.2.4 Lép nen.

Luu luong dit liéu cua céc tng dung nhu 14 Email, dich vu nhin tin ngin SMS,
dich vu nhén tin da phwong tién MMS (MMS 1a mét su mé rong hoan hao caa SMS)
tai vé co s6 dir liéu, nhan céac ban ghi do dac c6 thé sir dung 16p nén vi cac tng dung
nay khong doi hoi cac hanh dong tac thi. Luu luong nén c6 cac dic diém sau: diém
dich khong mong chd dir liéu trong mét thoi gian nhat dinh, cho nén it nhiéu khéng
nhay cam vai thoi gian phan phat dir liéu; noi dung cac goi khoéng nhat thiét phai
chuyén mot cach hoan toan trong sudt; dit liéu bén thu khdng ¢ 1i.

Ngoai ra, trong WCDMA con c6 cac dich vu va tng dung dua vao vi tri: Dich
vu dinh vi dua vao viing phu song cua cell; su khac nhau vé thoi gian di quan sét; cac
dich vu c6 hd trg caa hé thong dinh vi toan cau (GPS).

2.4.3. Khd ndng hé tro dich vu ciia cac lép ddu cuéi.

Trong WCDMA, céc thiét bi dau cudi phai thdng bao trén két ndi da thiét lap
cho mang mét tap hop céc thdng sé cho biét tinh twong thich ctia phan truy nhap vo
tuyén véi cac thiét bi dau cudi dac biét. Kha nang co thé 1a téc do dir lieu nguoi st

dung 16n nhat ma cau hinh vé tuyén hd trg mot cach doc 1ap trén ca duong 18n va
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duong xudng. 3GPP da chi ra kha ning truy nhap vo tuyén cua thiét bi dau cudi, mot
s6 tham khao sau ddy di dugc 3GPP chuan hoé cho Release’99 nhu sau:

B 32 kops : Lop nay cung cip cac dich vu thoai co ban, bao gdm thoai AMR, va
dir liéu téc do han ché 18n tai 32 kbps.

o 64 kbps: Lép nay cung cép dich vu thoai va sé liéu bao gdm ca dit lidu va thoai
AMR dbng thoi.

Bsp 128 kbps: Lop nay c6 kha ning trén giao dién v tuyén dé cung cap cac dich vu
chang han nhu dién thoai hinh va céc dich vu dit liéu khac nhau.

ldp 384 kbps: Lop nay la 16p tang cuong cho 16p 128 kbps va c6 chirc nang da ma
v6i muc dich hd tro cac phuong thic dir liéu goi tién tién.

ldp 768 kbps: duoc dinh nghia 1a mot budc trung gian gitra 16p 384 kbps va 16p 2
Mbps.

Bsp 2 Mops: Lép nay 12 ting cao nhit caa I6p chat lugng dit liéu cao, chi duge dinh
nghia cho duong xudng.

Céc 16p duoc xac dinh theo quy luat cac 16p cao hon c6 tit ca cac kha ning cua
I6p thap hon. Trong WCDMA Release 5 dua ra kha nang Truy cap dit liéu goi duong
xudng téc do cao HSDPA, kha ning toc d6 cua thiét bi dau cudi co thé Ién toi 10Mbps.

2.4. Tong két vé cong nghé truy nhap vé tuyén WCDMA trong hé théng UMTS

WCDMA la céng nghé da truy nhap phan chia theo ma bang rong su dung cho
phan giao dién vo tuyén cho hé thong thong tin di dong thé hé 3 UMTS. Cac thdng sb
noi bat dic trung cho WCDMA nhu sau:

lNCDMA la hé théng da truy nhap phan chia theo mé trai phd day truc tiép bing
rong DS-CDMA, nghia 1a céc bit thong tin duoc trai ra trong mot bang tan rong bang
cach nhan dit liéu nguoi ding véi cac bit gia ngau nhién (goi 1a chip), c4c bit nay xuat
phét tir cac ma trai phd CDMA. Dé hd trg toc do bit cao (I&n tgi 2Mbps), can sir dung
cac két ndi da ma va hé s6 trai pho khac nhau.

VCDMA 6 tée do chip 1a 3.84 Mcps din dén bang thong cta song mang xap xi
5MHz, nén dugc goi 1a hé théng bang rong. Con céc hé thong DS-CDMA véi bing
tan khoang 1 MHz nhu IS-95, thuong dugc goi la hé thong CDMA biang hep. Bing
thong rong cua song mang WCDMA hd tro cac toc do dit liéu cao cia ngudi ding va
dem lai nhitng loi ich hiéu suat xac dinh, nhu 1a tang kha nang phan tap da duong. Cac
nha van hanh mang c6 thé st dung nhiéu séng mang SMHz dé ting dung lugng, co thé
bang cach st dung céc 16p té bao phan cap. Khoang céch giita cac sng mang thuc té
c6 thé duoc chon 1a lugi 200KHz trong khoang 4.4 — 5Mhz tuy thudc vao nhiéu gitra
c
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‘c song mang.

BVCDMA h3 tro tét cac the do dit licu ngudi ding khac nhau hay néi cach khac 1a
hd trg tét dic tinh bang thong theo yéu cau (BoD). Mdi ngudi st dung dugc cip céc
khung c6 d6 rong 10ms, trong khi toc do ngudi st dung dwoc gitr khong ddi. Tuy
nhién dung luong ngudi sir dung co thé thay doi giira cac khung. Viéc cap phét nhanh
dung luong vo tuyén thong thuong sé duoc diéu khién boi mang dé dat duoc thong
luong téi wu cho cac dich vu dit liéu goi.

BVCDMA h3 trg mé hinh hoat dong co ban: Ché @b song cong phan chia theo tan
s6 FDD va song cong phan chia theo thoi gian TDD (Time Division Duplex). Trong
ché d6 FDD, cac tan sb song mang 5MHz khac nhau s& duoc str dung cho duong 1én
va duong xudng, trong khi ¢ ché d¢6 TDD, chi ¢ 1 séng mang SMHz duoc sir dung
bang cach chia s¢ mién thoi gian cho cac duong 1én va dudng xudng.

BVCDMA h3 tro hoat dong ciia cac tram géc di bo, khac vsi hé théng ddng bo 1S-
95, nén khdng can chuan thoi gian toan cau ,nhu 1a GPS, Viéc trién khai cac tram gdc
micro va tram gdc indoor s& d& dang hon khi nhén tin hiéu ma khéng can GPS.

BvCcDMA 4p dung k thuat tach song két hop trén ca dudng lén va duong xuéng
dira vao viéc st dung kénh hoa tiéu. Mic du duoc st dung trén dudng xuéng 1S-95,
nhung viéc st dung tach song két hop trén duong 18n trong hé thong WCDMA 1a méi,
c6 kha ning ting téng thé dung lugng va viing phu séng caa dudng I1én.

.3iao dién vo tuyén WCDMA duoc xay dung mot cach khéo Iéo theo cach cua cac
bo thu CDMA tién tién, nhu 1a kha ning tach séng nhiéu ngudi ding va cac anten
thich tng théng minh, c6 thé duoc trién khai bai cac nha diéu khién mang nhu 13 mét
hé théng duoc chon hra dé ting dung lwong va ving phu séng. Trong hau hét cac hé
thng thé hé 2, khong c6 cac diéu khoan cho cac khai niém bo thu nay, co nghia 1a
ching khéng c6 kha ning tng dung hoidc khong thé &4p dung mot cach bét budc véi
viéc tang hiéu suat mot cach han ché.

WCDMA duoc thiét ké dé giao tiép voi GSM. Vi thé, su chuyén giao giita GSM
va WCDMA duoc hd trg dé cai tién ving phu song caa GSM bang céach sir dung
WCDMA.

Bdng 2- 2 Tom tdt cdc théng sé chinh ciia WCDMA

Phuong thirc da truy nhap DS-CDMA

Phwong thirc song cong FDD/TDD

Viée dong bd tram goc Hoat déng khéng dong b

Toc dd chip 3,84Mcps

Chiéu dai khung 10ms

Ghép cac dich vu Nhiéu dich vi véi yéu cau char lwong khac nhau
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droc ghép xen trén mét két noi

Khai niém da téc dd Hé tro toc do trdi phé khdc nhau va da ma

Téch séng Tach song két hop siz dung dai dién kénh pilot
hodc kénh pilot chung

Tach song nhiéu ngudi sie dung, | Puoc ho tro béi cac chuan, tuy chon trong qua
cac Anten théng minh trinh thyc thi

Su khéc nhau gita WCDMA va cdma2000 (hay con goi la cdmaOne bing
rong) c6 thé chi ra trong mot sé cac dic diém dugce trinh bay trong bang 2-3.

Badng 2- 3 Cdc diém khdc nhau co ban ciia W-CDMA va cdma2000

Théng so cdma2000 ETSI W-CDMA

Phuwong thirc truy nhgp | UL: DS-CDMA UL&RL: DS-CDMA
DL:Multicarrier/DS-CDMA

Téc dj chip (Mcps) Bgi so cua 1.2288 Bgi so cua 1.024

Téc dé dieu khién cong | 800Hz (Toc dé cao hon dang | 1600Hz

sudt dwoc nghién ciru)

Cdu triic kénh dwong Cac kénh Fund/Supp dwoc ghep | Cac kénh dwoc ghép theo

Xuéng theo ma thoi gian.
Kénh pilot chung duy tri + kénh | Kénh pilot dwoc ghép theo
pilot phu thoi gian

Cdu trac kénh dwong 1én | Kénh ma don véi cac ma Walsh | Céc kénh da ma
dé hé tre cac dich vu di# | bién doi
ligu téc dg cao HSD.

Trdi pho dwong Ién Sir két hop cua ma dai va ma | Cac ma ngan dya vao cac
ngan twong tw nhiw CDMA 2G| chudi ma tryc giao lép. Ma
dai trén co so cac ma Gold.

Kénh Pilot dwong Ién Kénh pilot duoc ghéptheo ma | Kénh pilot duwoc ghép theo
thoi gian

Sw dong bé tram goc Pong bg (can c6 GPS) Khéng dong b

*Chay: UL: Uplink- Buong 1én, DL: Downlink- Puwong xuong
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Chuwong 3. PIEU KHIEN CONG SUAT VA CHUYEN
GIAO TRONG QUAN LY TAI NGUYEN VO TUYEN.

3.1 Gigi thiéu chung quan ly tai nguyén vo tuyén trong hé théngWCDMA.
3.1.1 Muc dich chung ciia qudn 1y tai nguyén vo tuyén
Viéc quan ly tai nguyén vo tuyén (RRM) trong mang di dong 3G c¢6 nhiém vu cai

thién viéc st dung ngudn tai nguyén v tuyén. Cac muc dich ctua cong viéc quan ly tai
nguyén vo tuyén RRM c6 thé tom tit nhu sau :

. bam bao QoS cho céac dich vu khac nhau.

. Duy tri vang phu song da duoc hoach dinh.

B T6i vu dung lugng hé théng.

Trong cac mang 3G, viéc phan bd tai nguyén va dinh ¢& qué tai cua mang
khéng con kha thi nira do cac nhu cau khong du doan trudce va cac yéu cau khac nhau
cua cac dich vu khac nhau. Vi thé, quan ly tai nguyén bao gdm 2 phan : Bt cau hinh
va dat lai cau hinh tai nguyén vo tuyén.

B Vicc dit cAu hinh tai nguyén vo tuyén co nhigm vu phan phat ngudn tai nguyén
mét cach hop ly cho cac yéu cau méi dang dua dén hé théng dé cho mang khong
bi qué tai va duy tri tinh 6n dinh. Tuy nhién, ngh&n cd thé xuat hién trong mang
3G vi su di chuyén cua nguoi st dung.
B Vicc dat 1ai cAu hinh c6 nhiém vu cap phat lai ngudn tai nguyén trong pham vi
ciia mang khi hién twong nghén bt dau xuat hién. Chirc ning nay c6 nhiém vu dua
hé thong bi qué tai trg vé luu luong tai muc tiéu mot cach nhanh chong va cé thé
diéu khién duoc.
3.1.2. Cé&c chikc néng ciia quan 1y tai nguyén vo tuyén RRM.
Quan |y nguon tai nguyén vé tuyén co thé chia thanh cac chirc niang : Biéu khién
cong suat, chuyén giao, diéu khién thu nhan, diéu khién tai va lap lich cho goi tin.

Hinh 3-1 chi ra cé4c vi tri dién hinh cua céc chic ning RRM trong pham vi cia

mot mang WCDMA.
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Baze Station

Radio Metwark

Mohile Confroller
Terminal
Power Control Power Confro
Power Contro -
' . Handaover Contral
Handover Control

Admission Control

e ™ e
Load Contral | oad Conirol

Hinh 3- 1 Cdc vi tri dién hinh ciia cdc chike nang RRM trong mang WCDMA
a. Piéu khién cong sudt.

Diéu khién cong suat 1a moét céng viéc quan trong trong tat ca cac hé thong di
dong vi van dé tudi tho cua pin va cac 1y do an toan, nhung trong cac hé théng CDMA,
diéu khién cong suat 1a can thiét boi vi dic diém giéi han nhidu cia CDMA.

Trong céac hé thdng GSM, chi ap dung diéu khién cong suat cham (tan s xap xi
2Hz). Trong 1S-95, diéu khién cong suat nhanh voi tan s6 800Khz dugc hd trg ¢
duong 1én, nhung trén duong xudng, mot vong didu khién cong suit twong dbi cham
(xdp xi 50Hz) diéu khién cbng suat truyén. Trong WCDMA, diéu khién cong suit
nhanh véi tan sé 1,5KHz duoc sir dung trén ca duong 1én va dudng xudng. Biéu khién
cdng suat nhanh khép kin 12 mét van dé quan trong caa hé thong WCDMA.

b. Piéu khién chuyén giao.

Chuyén giao 1a mét phan quan trong cua hé théng thong ti di dong té bao. Su di
chuyén gay ra su bién d6i chat luong lién két va cac muac nhidu trong cac hé thng té
bao, yéu cau khi mot nguoi sir dung cu thé thay doi tram gdc phuc vu nd. Su thay doi
nay duoc goi la chuyén giao.

c. biéu khién thu nap.

Néu tai giao dién vo tuyén dugc cho phép tang 1én mot cach lién tuc, viing phu
song cua cell bi giam di dudi gia tri da hoach dinh (goi 1a “cell breathing”), va QoS
cia cac két nbi dang ton tai khong thé dam bao. Nguyén nhan cua hiéu tng “cell
breathing” 1a vi dic diém giéi han nhiéu caa cac hé théng CDMA. Vi thé, truéce khi
thu nhan mot két ndi méi, diéu khién thu nap can kiém tra xem viéc nhan két ndi méi
s& khéng anh hudng dén ving phi séng hoic QoS cua cac két nbi dang hoat dong.
Piéu khién thu nap chap nhan hay tir chéi yéu cau thiét 1ap mot bo mang truy nhap vo
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tuyén trong mang truy nhap vo tuyén. Chuc niang diéu khién thu nap dugc dat trong bo
diéu khién mang v tuyén RNC, noi ma luu giir théng tin vé tai caa mot s cell.

Thuat toan diéu khién thu nap tinh toan viéc tai ting 1én ma do sy thiét lap thém
vat mang s& gay ra trong mang truy nhap vo tuyén. Viéc tinh toan tai duoc ap dung
cho ca dudng 1én va duong xudng. B6 mang yéu cau c6 thé duoc chap nhan chi khi
diéu khién thu nap trong ca 2 chiéu chip nhan, néu khéng thi né bi tir chéi bai vi
nhiu qua muc cd thé ting thém trong mang.

Nhin chung céc chién lugc diéu khién thu nap c6 thé chia thanh hai loai: chién
luge diéu khién thu nap dya vao cong suat bing rong va chién lugce diéu khién thu nap
dua vao thong luong.

Ngudi sir dung méi khong dugce chap nhan néu muac nhiéu téng thé mai tao ra

cao hon gia tri miac ngudng lnreshold:
+ Tur choi . Itotal-old + .> Ithreshold (31)

+ Chdp nhdn : Itotal-old + .< Ithreshold

Gia tri ngudng gidng véi do tang nhidu duong 1én I6n nhat va c6 thé dugc thiét
lap boi viéc quy hoach mang vo tuyén.

/ threshold

IMc tang
nhiéu lon
nhat

B0 g LO::d n
7l Vidc ting ciia nhidu duye tinh todn
?L° Vigc ting cta téi di duoc tinh todn
Hinh 3- 2 Duong cong tdi
Trong chién lugc diéu khién thu nap dua vao thong luong, ngudi s dung moi
khong duoc thu nhan truy nhap vao mang vo tuyén néu toan bo tai méi gay ra cao hon
gié tri ngudng:

+Tirchoi -a|-o|d + .> .eshold
+Chdp nhan : [los + I I<oc (3.2)
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Chu y rang viéc diéu khién thu nap duoc ap dung mot céch tach biét trén ca
duong 18én va duong xudng, va & mdi hudng cé thé sir dung cac chién lugc diéu khién
thu nap khac nhau.

d. Piéu khién tai (diéu khién nghén).

Mot cdng cu quan trong cua chirc ning quan Iy ngudn tai nguyén vo tuyén 1a
dam bao cho hé thong khong bi qué tai va duy tri tinh 6n dinh. Néu hé thdng dugc quy
hoach mot cach hop 1y, va cong viéc diéu khién thu nap hoat dong tdt, cac tinh hudng
qua tai s€ bi loai trir. Tuy nhién, trong mang di déng, su qua tai & mot noi nao do la
khong thé tranh khoi vi cc tai nguyén vo tuyén dugc 4n dinh trudc trong mang. Khi
qua tai duoc xtr ly bai diéu khién tai, hay con goi 1a diéu khién nghén, hoat dong diéu
khién nay s& tra lai cho hé thdng tai muc tiéu, duoc vach ra trong qua trinh quy hoach
mang mot cach nhanh chéng va c6 kha ning diéu khién dugc. Céac hoat dong diéu
khién tai dé 1am giam hay can bang tai duoc liét ké nhu sau:

B chéi cac lenh cong sut téi trén dudng xuéng nhan tir MS.

Biam chi tiéu Ey/l, duong 16n st dung bai diéu khién cong suét nhanh duong 1én.
Bhay d6i kich ¢ caa midn chuyén giao mém dé phuc vu nhiéu nguoi st dung hon.
IShuyén giao téi song mang WCDMA khac (mang UMTS khac hay mang GSM).
.3iém thong luong caa luu lugng dir liéu goi (cac dir liéu phi thoi gian thuc).

B git cac cuoc goi trén mot dudng diéu khién,

Hai hoat dong dau tién 1a cac hoat dong nhanh duoc thuc hién bén trong BS. Cac
hoat dong nay c6 thé dién ra trong mot khe thoi gian, nghia 1a véi mot tan sé 1,5KHz,
cung cap mdt quyén wu tién cho cac dich vu khéc nhau. Hoat dong ther 3 thay déi kich
c& cua mién chuyén giao mém cé maot loi ich dic biét ddi véi mang gidi han duong
xuéng.

Cac phuong phap diéu khién tai khac thi cham hon. Chuyén giao bén trong biang
tan va chuyén giao bén trong hé théng cé thé khic phuc duoc hién tuong qué tai bang
cach can bang tai. Hoat dong cudi cing 1a ngat cac ngudi st dung dich vy thoi gian
thuc (nhu 1a thoai hay dit liéu chuyén mach kénh) dé giam tai. Hoat dong nay chi
duoc str dung chi khi tai cia toan bo mang van rat 16n tham chi sau khi cac hoat dong
diéu khién tai khac vira co tac dung dé giam qua tai. Giao dién vo tuyén WCDMA va
yéu cau tiang cia luu luong phi thoi gian thyc trong mang 3G dem lai nhiéu su lua
chon cac hoat dong kha thi dé diéu khién tinh hudng qué tai, va vi thé nhu cau cat
nhitng nguoi st dung dich vu thoi gian thue dé giam quaé tai rat hiém xay ra.
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3.2 Piéu khién cong suat
3.2.1 Gigi thiéu chung

Muc tiéu caa viéc sir dung diéu khién cong suat 1a khac nhau trén duong lén va
duong xudng. Cac muc tiéu caa diéu khién cong suat c6 thé tom tit nhu sau :

B Knhéc phuc hieu ang gan-xa trén duong l1én.
B 76i vu dung luong hé théng bing viée didu khién nhidu.
B Lam ting téi da tudi tho pin cua dau cudi di dong.

Hinh 3-3 chi ra hiéu tng gan-xa trén duong 1én. Tin hiéu tir cac MS khac nhau
dugc truyén di trong cung bang tan mot cach dong thai trong cac hé thong WCDMA.
Khong c6 diéu khién cong suat, tin hiéu dén tir MS gan véi BS nhat c6 thé chan cac
tin hiéu tir cac MS khéac cach xa BS hon. Trong tinh huéng xau nhat, mot MS c6 céng
suit qué 16n c6 thé chan toan bo mot cell. Giai phap 1a phai ap dung diéu khién cong
suat dé dam bao rang céc tin hiéu dén tir cac dau cudi khac nhau ¢ cing cong suat
hay c6 clng ty sé tin hiéu trén nhidu (SIR) khi chiing dén BS.

g;; e
Hinh 3- 3 Hiéu iing gan-xa (diéu khién cong sudt trén dwong lén)

Trén dudng xudng, khéng cd hiéu ung gan-xa do mé hinh mét-tsi-nhiéu. biéu
khién cong suat c6 nhiém vu bu nhiu bén trong cell gay ra bai cac tram di dong, dic
biét 1a nhidu gan bién gidi cua cua cac cell nay (duoc chi ra trong hinh 3-4). Hon thé
nita, diéu khién cong suat trén duong xuéng co nhiém vu lam giam thiéu toan bo
nhiéu bang cach giir QoS tai muc gia tri muyc tiéu.

e

-

Mobile 1 9

Hinh 3- 4 Bii nhiéu bén trong cell (diéu khién céng sudt & dwong xuong)

-
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Trong hinh 3-4, MS2 phai chiju nhiéu nhidu bén trong cell hon MSI1. Vi thé dé
dap tng muc tiéu chat luong gidng nhau, can nhiéu niang lugng cap phat cho cho cac
kénh duong xudng gitta BS va MS2.

C6 3 kiéu diéu khién cong suat trong cac hé théng WCDMA : Piéu khién cong
suat vong mo, diéu khién cong suat vong kin, va diéu khién cong suat vong bén ngoai.

a) Diéu khién cong sudt vong mé (Open-loop power control)

Diéu khién cong suit vong mé duge sir dung trong UMTS FDD cho viéc thiét
lap nang lwong ban dau cho MS. Tram di dong s& tinh toan suy hao dudng truyén gitra
cac tram gbc va tram di dong bang cach do cuong do tin hiéu nhan st dung mach diéu
khién d6 tang ich ty dong (AGC). Tuy theo su tinh toan suy hao dudng truyén nay,
tram di dong c6 thé quyét dinh cdng suat phat duong 1én cua no. Diéu khién cong suat
voOng mé c6 anh huong trong hé théng TDD boi vi duong 1én va duong xudng 1a
tuong hd, nhung khong anh hudng nhiéu trong cac hé théng FDD béi vi céc kénh
duong 1én va duong xudng hoat dong trén cac bang tin khac nhau va hién tuong
Phadinh Rayleigh trén dudng I1én va duong xudng doc 1ap nhau. Vay diéu khién cong
suit vong ma chi c6 thé b mot cach dai khai suy hao do khoang cach. D6 1a 1y do tai
sao diéu khién cong suat vong mé chi duoc sir dung nhu 1a viéc thiét 1ap niang luong
ban dau trong hé théng FDD.

b) Diéu khién cong sudt vong kin.

Diéu khién cong suat vong khép kin, dugc goi 1a diéu khién cong suat nhanh
trong cac hé thong WCDMA, c6 nhiém vu diéu khién cong suat phat cua MS (dudng
1&n), hay 14 c6ng suat cua tram gdc (dudng xudng) dé chéng lai phadinh cua cac kénh
vO tuyén va dat duogc chi tiéu ty sé tin hiéu trén nhidu SIR duoc thiét 1ap boi vong bén
ngoai. Chang han nhu trén dudng Ién, tram géc so sanh SIR nhén duoc tir MS véi SIR
muc tiéu trong mdi khe thoi gian (0,666ms). Néu SIR nhan dugc 16n hon muc tiéu, BS
s& truyén mot lénh TPC “0” dén MS thong qua kénh diéu khién riéng duong xudng.
Néu SIR nhan duoc thip hon muc tiéu, BS s& truyén mot 1énh TPC “1” ¢én MS. Bai
Vi tan s caa diéu khién cong suat vong kin rat nhanh nén c6 thé bu duoc phadinh
nhanh va ca phadinh cham.

¢) Piéu khién cong sudt vong bén ngoai

Piéu khién cong suat vong bén ngoai can thiét dé giir chat luong truyén thong tai
cac muc yéu cau bang cach thiét 1ap muyc tiéu cho diéu khién cong suat vong kin
nhanh. Muc dich cua né la cung cap chat luong yéu cau. Tan sé cua diéu khién cong
suat vong bén ngoai thuong 1a 10-100Hz.
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Diéu khién cong suit vong bén ngoai so sanh chat lugng nhan duoc véi chat
lwong yéu cau. Thong thuong, chat lwong duoc dinh nghia 1a ty 15i bit muc tiéu xac
dinh (BER) hay Ty sb 16i khung (FER). Méi quan hé giita SIR muc tiéu va muc tiéu
chat luong tuy thudc vao toc do di dong va hién trang da duong. Néu chit lugng nhan
t6t hon, c6 nghia 1a muc tiéu SIR du cao dé dam bao QoS yéu cau. Pé giam thiéu
khoang tréng, muc tiéu SIR s& phai giam. Tuy nhién, néu chat lwong nhan xau hon
chat lugng yéu cau, muc tiéu SIR phai ting 1én dé dam bao QoS yéu ciu.

3.2.2 Piéu khién cong sudt nhanh
3.2.2.1 D¢ loi cua diéu khién cong suat nhanh

Diéu khién cong suat nhanh trong WCDMA dem lai nhiéu loi ich cho hé théng.
Chang han d6i véi dich vu md phong c6 toc do 8kbps voi BLER=1% va ghép xen
10ms. Su md phong duogc tao ra trong trudong hop ¢ hodc khong co diéu khién cong
suat nhanh véi bugc cong suat 1a 1dB. Biéu khién cong suat cham co nghia 1a cong
suit trung binh dugc gii tai mc mong mudn va diéu khién cong suit cham hoan toan
c6 thé bu cho anh huéng cia suy hao dudng truyén va suy hao do cac vat chin, trong
khi d6 diéu khién cong suat nhanh c6 thé bu dugc cho phadinh nhanh. Phan tap thu
hai nhanh dugc st dung trong NGt B. ITU Vehicular A la mot kénh 5 nhanh trong
WCDMA, va ITU Pedestrian A 1a mot k&nh 2 nhanh trong d6 nhanh tht hai rat yéu.
Ty sb Ey/Ng , va cdng suat truyén trung binh y&u cau trong truong hop khéng cé va co
diéu khién cong suat nhanh dugc trinh bay trong bang 3.1 va bang 3.2

Badng 3- 1 Gid tri Ep/No yéu cdu trong truong hop c6 va khéng cé diéu khién cong sudt nhanh

biéu khién Diéu khién cong suat | Do loi cua diéu khién
cong suit cham | nhanh tan s6 1.5KHz | cdng suat nhanh

ITU PedestrianA 3km/h | 11.3dB 5.5dB 5.8dB

ITU Vehicular A 3km/h | 8.5dB 6.7dB 1.8dB

ITU VehicularA 50km/h | 7.3dB 6.8dB 0.5dB

Bang 3- 2 Codng sudt phdt twong doi yéu cau trong truong hop c¢é va khéng cé diéu khién
cdng sudt nhanh

biéu khién Diéu khién cong suat | Do loi cua diéu khién
cong suat cham | nhanh tan s6 1.5KHz | c6ng suat nhanh

ITU PedestrianA 3km/h | 11.3dB 7.7dB 3.6dB

ITU Vehicular A 3km/h | 8.5dB 7.5dB 1.0dB

ITU VehicularA 50km/h | 7.6dB 6.8dB 0.8dB

Trong 2 bang trén ta thay rd d6 loi ma diéu khién céng suat nhanh dem lai nhu sau:
B Do 10i cua cac UE tée do thap 16n hon cac UE tée do cao.
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B Do 10 theo ty s6 Eu/lo yéu ciu 16n hon do loi cong suét truyén dan.

Trong 2 bang, d6 loi &m tai toc do 50km/h c6 nghia 1a diéu khién cong suat cham
ly tuong s& dem lai hiéu suét tét hon so v6i diéu khién cong suat nhanh thac té. o
loi am do viéc tinh todn SIR khdng chinh xac, céc 15i bao hiéu diéu khién cong suat,
va tré trong vong diéu khién cong suat.

Do loi tir diéu khién cdng suat nhanh trong bang 3-6 ¢6 thé duoc sir dung dé tinh
toan do dy trir phadinh nhanh yéu cau trong quy duong truyén. o dir trit phadinh
nhanh can thiét cho cdng suat phat cua UE dé duy tri diéu khién céng suat nhanh vong
kin thich hop. Kich thudc cell 16n nhét c6 thé dat duoc khi UE dang phat voi di lugng
cong suit khéng ddi nghia 1a khong co do loi cua diéu khién coéng suat nhanh. Gia tri
thong thudng cho d6 du trix phadinh nhanh cho cac téc do di dong thap tir 2 dén 5dB.

3.2.2.2 Phan tdp va diéu khién cong suat.

C'8ng sudt phat

1 L L L L L
@ 05 1 1.5 r'd B 3 3.5 4

C'&ng sudt thu

1 ] i 1 1 L 'l
G 05 1 15 2 25 K] a5 ]
Seconds

Hinh 3- 5 Céng sudt phdt va thu trong 2 nhdnh (cong sudt khodng hé trung binh 0dB,- 10dB)
Kénh phadinh Rayleigh tai 3km/h

Tam quan trong cua phan tap s& dugc phan tich cing véi diéu khién cong suat
nhanh. Véi cac UE téc do thap, diéu khién cong suat nhanh c6 thé bu dyoc phadinh
cuia kénh va gitr cho mirc cong suét thu khong doi. Cac nguyén nhan chinh cua cac 15i
trong cong suat thu 1a do viéc tinh toan SIR khéng chinh xac, cac 15i bao hiéu va tré
trong vong diéu khién cong suat. Viéc bu phadinh gay ra suy giam cong suat truyén
dan. Cong suat thu va cong suat phat 1a ham cua thoi gian, hinh 3-5, 3-6 tai toc d6 cua
UE la 3km/h. Trong hinh 3-5 1a truong hop ¢ it phén tap, hinh 3-6 mé phong truong
hop phan tap nhiéu. Sy bién d6i cong suat phat trong truong hop hinh 3-5 cao hon
trong trudng hop 3-6 do sy khac nhau vé s6 lugng phan tap. Cac truong hop phan tap
nhu: phan tap da duong, phan tap anten thu, phan tap anten phat hay phan tap vi mo.
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V6i sy phan tap it hon thi sy bién dong Ién hon trong cong sut phat, nhung cong
suit phat trung binh ciing cao hon. Murc ting cong suat 13 duoc dinh nghia 1a ty sd
gitta cOng suat truyén dan trung binh trén kénh phadinh va trén kénh khéng co6
phadinh khi méc cong suat thu giéng nhau trén ca 2 kénh cd phadinh va khéng c6
phadinh. Mt ting cong suat duoc md ta trong hinh 3-7

C'ang suat phit

0 05 T 1.5 2 28 3 Y s

Cdng suat thu
20 Y r . ' r .
154 1
10 y
g s . '
ok ' '
-5L -
0 05 ) 1.5 2 25 3 35 1
Seconds

Hinh 3- 6 Cong sudt phdt va thu trén 3 nhanh (cong sudt khodng hé nhur nhau)
Kénh phadinh Rayleigh tai téc dé 3km.

Kénh khéng phadinh | Cang suitthu | Keénh phadinh

N Lol wa 1\!- il gy [ Tt i A gt g,
Cu:ung s1at phit [—e
.{ ting cu:ung suat
. P ol
| Cdng sudt phit trung binh |

Hinh 3- 7 Céng sudt tang trong kénh phadinh véi diéu khién cong sudt nhanh

Két qua & muc lién két cho su ting cong suat duong lén thé hién trong bang 3.3.
Su md phong duoc thuc hién tai cac mac UE khac nhau trén kénh ITU pedestrian 2
duong véi cong suat thanh phan da duong tir 0 dén -12.5dB. Trong su md phong nay
cong suat phat va cong suat thu duoc tap hop trong ting khe. Vi diéu khién cong suat
ly tuéng, mic ting cong suat 1a 2,3dB. Piéu d6 chung to diéu khién cong suat nhanh
hoat dong c6 hiéu qua trong viéc bu ning luong cho phadinh. Vi cac UE toc do cao
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(>100km/h), mtc ting cong suat rat nhé do diéu khién céng suat nhanh khong thé bu
duoc phadinh.

Mtc ting cong suat rat quan trong d6i voi hiéu suat cua cac hé théng WCDMA.
Trén duong xudng, dung luong giao dién vo tuyén duoc xac dinh truc tiép boi cong
suit phét yéu cau, do cong suat d6 xac dinh nhiéu truyén. Vi thé, dé lam ting toi da
dung lugng dudng xudng, cong suat phat can cho mot lién két phai duoc giam nho.
Trén duong xuéng, maic cdng suat thu trong UE khéng anh huong dén dung luong.
Trén dudng I1én, cdng suat phat xac dinh téng nhidu dén cac cell 1an can, va cong suat
thu xac dinh tong nhidu dén cac UE khac trong ciing mét cell. Chang han nhu chi ¢6
mét cell WCDMA trong mot vung, dung luong duong Ién caa cell nay sé duoc ting
t6i da bang cach giam tdi thiéu cdng suat thu yu cau, va muc ting cong suat s& khong
anh huong dén dung luong duong lén.

Bang 3- 3 Cdc mikc ting cong sudt dwoc minh hoa cia kénh ITU
Pedestrian A da dwong voi phan tdp anten.

Toc do UE Mrc ting cong suat trung binh
3km/h 2,1dB
10km/h 2,0dB
20km/h 1,6dB
50km/h 0,8dB
140km/h 0,2dB

3.2.2.3 Piéu khién cong sudt trong chuyén giao mém.

Diéu khién cong suat trong chuyén giao mém c6 hai van dé chinh khéc nhau
trong cac truong hop lién két don: van dé tréi cong suat trong Nt B trén duong
xuéng , va phét hién tin cay céc lénh diéu khién cong suat duong 1én trong UE.

a. Sw troi cong sudt duwong xuong.

Sy troi cong suat 1a truong hop xay ra khi thuc hién chuyén giao mém ma UE gui
mot lénh don dé diéu khién cong suat phat duong xudng dén tat ca cac Nut B trong tap
hop “tich cuc”. Cac Nut B sé phat hién cac 1énh nay mot cach doc lap, bai vi cac 1énh
nay s& khong duoc két hop trong cac bo diéu khién mang RNC do sé& gay ra nhiéu tré
va bao hiéu trong mang. Chinh vi céc 13i bao hiéu trén giao dién vo tuyén, cac Nat B
s& phat hién céc lénh diéu khién cong suat theo cac cach khac nhau. C6 thé mot NGt B
s& lam giam cdng suat phat caa no tgi UE, mot NGt B khac c6 thé lai taing muac cong
suat phat tgi UE. Sy khac nhau dé dan dén tinh hudng cong suat duong xudng bat dau
tréi theo hudng khéac nhau. Hién twong d6 goi 1a trdi cong suat.

Hién tugng trdi cong suat 1a khong mong mubn, bai vi nd 1am giam hiéu suat
chuyén giao duong xudng. Véan dé nay co thé duoc diéu khién bai RNC. Phuong phap
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don gian nhat 1a thiét lap giéi han twong d6i nghiém ngat cho khoang bién dong cong
suit duong xudng. Gisi han nay cho céng suit phat cu thé cua cac UE. RO rang
khoang bién dong diéu khién cong suat cho phép cang nho thi do tri cong suat 1on
nhat cang nho. Mat khac khoang bién d6i diéu khién cong suat thuong cai thién hiéu
suat diéu khién cong suat.

Nut Bl
1. Phit hién 1&énh cong suit dudng xudng

- 2. Piéu chinh ddc 1ap cong sudt dudng
>>>>>>>>> - xudng so vicdc Nit B khic
Troi cong | .. => CoOng sudt truyen coé thé troi tirng

T

Lénh diéu khién cong suat

don tir UE dén c4 hai Niit B |
= 8,
%, NucB2 Didu khién
trdi cong suit

Hinh 3- 8 Tréi cong sudt dwong xuong trong chuyén giao mém

Nat B1
1. Tinh todn Eb/No cia tin hiéu dudng 1&€n

T dOc 14p v4i cdc Nut B khac
2. Gti 1énh diéu khién cong suit dén UE
=> Hai Niit B khac nhau c6 thé giti cdc 1énh
diéu khi€n cong suat khac nhau t6i UE

UE c6 thé gidm cong suat phat
néu c6 it nha't mot 1énh diéu
khién cong suit tin cdy dén né

Hinh 3- 9 Kiém tra d tin cdy cia diéu khién cong sudt dwong 1én tai UE trong chuyén giao
meém

54



Chwong 3- Diéu khién céng sudt va chuyén giao trong qudn ly tai nguyén vé tuyén

Mot cach khac dé giam su troi cong suat. RNC c6 thé nhan thng tin tir cac NGt
B vé cac muic cong suat phat cua két ndi chuyén giao mém. Cac mic nay duoc tinh
trung binh trén mot sé céac lénh diéu khién cong suat, vi du nhu trong 500ms, hay trén
750 lénh diéu khién cong suat. Dya vao cac thdng sé do dac nay, RNC c6 thé gui cac
gia tri tham khao vé cong sut phat duong xudng toi cac Nat B. Cac Nut B dang thuc
hién chuyén giao mém st dung céc gia tri tham khao nay cho viéc diéu khién cong
suat duong xudng cho cac két ndi dé giam hién twong troi cong suat. Nhu vay can mot
su hiéu chinh nho mang tinh dinh ky dé huéng téi cong suat tham khao. Kich ¢& hiéu
chinh nay ty Ié thuan véi do chénh léch giira cong suat phét thuc té va cong suat phat
tham khao. Phuong phap nay s& giam bét hién tuong tri cong suat. Sy troi cong suat
chi xay ra néu co diéu khién cdng suit nhanh trén duong xudng. Trong 1S-95 chi c6
diéu khién cong suat cham trén dudng xudng nén khong can phuong phap diéu khién
su troi cong suat dudng xudng.

b.Dé tin cdy cia cac lénh diéu khién cong sudt dwong 1én.

Tat ca cac NGt B trong tap hop “tich cuc” giri mot 1énh diéu khién cong suit
doc lap dén cac UE dé diéu khién cong suit phat dudng 1én. Chi can mét trong cac
NGt B trong tap hop tich cuc nhan ding tin hiéu duong 1én 1a du. Vi thé UE c6 thé
giam cong suat phat néu mot trong cac NGt B gui cac 1énh cdng suit xudng. Co thé &p
dung su két hop theo ty sé 1on nhat cac bit dir liéu trong chuyén giao mém tai UE do
dir liéu gidng nhau duoc guri tir tat ca cac NGt B thuc hién chuyén giao mém, nhung su
két hop nay khong ap dung cho cac bit diéu khién cong suat vi nd chira théng tin khac
nhau d6i véi mdi Nat B trong tap hop “tich cuc”. Vi thé do tin cdy cua cac bit diéu
khién cong suat khong tt biang céc bit dit liéu, va tai UE, mot ngudng duoc sir dung
dé kiém tra do tin cay cua céc lénh diéu khién cong suat. Cac 1énh khong dang tin ciy
phai duoc huy bo vi chung da bi hong do nhiéu.

c. Cdi thién chdt lweng béao higu diéu khién cong sudt .

Chét lugng béo hiéu diéu khién cong suét cd thé duoc cai thién bang cach thiét
lap mot cong suat cao hon cho cac kénh diéu khién vat Iy riéng (DPCCH) so véi muc
cong suat cua kénh dix liéu vat 1y riéng (DPDCH) trén dudng xudng néu nhu UE dang
trong trang thai chuyén giao mém. Do chénh léch cong suat giita hai kénh nay co thé
khac cho céc cho cac loai kénh DPCCH khac nhau nhu: céac bit diéu khién céng suat,
cac bit pilot va TFCI.

Do giam cong suat phat UE thong thuong co thé dat duoc téi 0,5dB  Véi su
chénh léch cong suat nay. Do giam nay co thé dat dugc do chét luong cua bao hiéu
diéu khién cong suét dugc cai thién.
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3.2.3 Piéu khién cong sudt vong ngoai.

Piéu khién cbng suat vong ngodi can dé giir chat lwong théng tin & cac mic
y&u cau bang viéc thiét 1ap muc tiéu cho viéc diéu khién cong suat nhanh. Muc dich
cua diéu khién cong suat vong ngoai 1a cung cap chat luong dat yéu cau. Chat luong
quéa cao s& ton rat nhiéu dung lwong. Piéu khién cong suat vong ngoai can thiét trén ca
duong 1én va duong xudng. Vong ngoai dudng 1én duoc dit trong RNC con vong bén
ngoai duong xubng dit trong UE. Trong 1S-95, diéu khién cdng suat vong ngoai chi
sir dung trén dudng 1én vi khong c6 diéu khién cdng suit nhanh trén dudng xudng.

Chat luong duong lén nhan dugc sau khi két hop phan tap vi mé trong RNC va
SIR muc tiéu duoc guri dén cac NGt B. Tan sb caa diéu khién cong suat nhanh la
1,5KHz va tan s diéu khién cong suat vong ngoai thuong tir 10-100Hz.
3.2.3.1. B¢ loi cia diéu khién cong suat vong ngoai.

SIR muc tiéu can phai dugc diéu chinh khi téc d6 cia UE hodc méi trudng
truyén song da duong thay doi. SIR muc tiéu chinh 1a Eo/No. Két qua mé phong voi
cac dich vu thoai da toc d6 thich nghi AMR va BLER=1% duoc chi ra trong bang 3-4
sir dung diéu khién cong suat vong ngoai.

Bang 3- 4 Két qua mé phong dich viu AMR , BLER= 1%, si dung diéu khién cong sudt
vong ngoai

Hién trang da dwong Toc dp UE | Muc tiéu Eu/No trung binh
Khéng phadinh - 5.3dB
ITU Pedestrian A 3 km/h 5.9dB
ITU Pedestrian A 20 km/h 6.8dB
ITU Pedestrian A 50 km/h 6.8dB
ITU Pedestrian A 120 km/h 7.1dB
Cong suat bang nhau trén 3 duong 3km/h 6.0dB
Cong suat bang nhau trén 3 duong 20 km/h 6.4dB
Cong suat bang nhau trén 3 duong 50 km/h 6.4dB
Cong suat bang nhau trén 3 duong 120 km/h 6.9dB

C6 3 loai da duong duoc sir dung: kénh khong c6 phadinh twong ng véi phan
tar LOS khoé, kénh phadinh ITU pedestrian A, va kénh phadinh 3 dudng voi cng suat
trung binh binh dang cua cac phan tr da duong. Gia sir khong c6 phan tap anten & day.

Muc tiéu E/N, trung binh thap nhat can trong cac kénh khong phadinh va muc
tiéu cao nhat d6i vai kénh ITU Pedestrian A véi cac UE tc do cao. Két qua nay cho
thay rang mic cong suat thay doi cong suat thu cang cao, thi muyc tiéu E,/N, can thiét
dé dat duoc cung chat luong ciing cao hon. Néu ta chon muc tiéu Ex/Ny ¢d dinh 1a
5.3dB theo kénh tinh, va tbc d6 16i khung cua két ndi s& qua cao trong cac kénh
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phadinh va chat lugng thoai s& giam di. Néu chon muc tiéu E/Ng ¢ dinh 7.1dB, thi
chat luong du tét nhung céng suat cao khong can thiét s& dugc s& duoc sir dung trong
hau hét cac truong hop. Ching ta c6 thé két luan rd rang can diéu chinh muyc tiéu cua
diéu khién cong suat vong kin nhanh theo diéu khién cong suat vong ngoai.
3.2.3.2 Tinh toan chdt lwong thu.
Mot s6 phuong phap dé do chat luong thu s& duogc gioi thiéu trong phan nay.
Mot phuong phap don gian va dang tin cay 1a s dung két qua caa viéc phat hién 15i-
kiém tra do du thira tudn hoan CRC dé phat hién c6 15i hay khong. Uu diém cua
CRC : d6 13 mot bo phét hién 13i khung rat tin cay va don gian. Phuong phap dua vao
CRC rat phd hop véi cac dich vu cho phép xuat hién 15i, it nhat 1a mot I8i trong vai
gidy, nhu 1a cac dich vu dir liéu géi phi thoi gian thuc trong d6 toc d6 16i block c6 thé
1&n t&i 10-20% trude khi truyén lai va cac dich vu thoai voi BLER=1% cung cap chit
luong dat yéu cau. Vi cac bo ma/giai ma thoai da tc do thich nghi (AMR) khoang
chén 1a 20ms va BLER=1% ,tuong (ng véi mat 15i trong 2 gidy.
Chat luong thu c6 thé duoc tinh todn dya vao thdng tin vé do tin cay cua khung
mém. Nhitng thong tin d6 c6 thé la:
B¢ do 15i bit (BER) duoc tinh toan trudc bo ma hoa kénh, duoc goi 1a BER tho va
BER kénh vat Iy.
lhong tin mém tir bo giai ma Viterbi vi cac ma xoan.
.I'héng tin mém tir bo giai ma Turbo, vi du nhu BER hay BLER sau sy 13p lai giai
ma trung gian.
BN thu duoc.
Céc thong tin mém can thiét ddi véi céc dich vu chat lugng cao. BER thé dugc
st dung nhu 13 théng tin mém qua giao dién lub. Su tinh toan chat luong dugc minh
hoa trong hinh 3-10

Mat B

RNC

Bty khitn céng sudt
wing ngo# dira vao
CE.C hay thing tin mém

o Dt Ligu
® CRC .
® Théng tin mem

B thu Rale
B3 m3 hod kénh

Hinh 3- 10 Tink todn chat lwong trong vong ngodi tai RNC
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3.2.3.3 Thudt todn diéu khién cong sudt vong ngoai.

M6t trong cac thuat toan diéu khién cong suit vong ngoai 1a dua vao két qua kiém
tra dit liéu CRC va c6 thé duoc dic trung boi cAc ma gia. Thuat toan nay nhu sau:

IF CRC check OK

Step_down = BLER_target * Step_size;
En/No_target(n+1) = E,/Ng_target(n) —Step_down;
ELSE

Step_up =Step_size —BLER_target * Step_size;
En/No_target(n+1) = Ep/No_target(n) + Step_up;
END

Trong d6: Ep/Ng_target(n): Ep/No muc tiéu trong khung n,
BLER_target la BLER muc tiéu cho cudc goi,
Step_size 1a mot thong sé kich ¢c& bac, thuong bang 0.3-0.5dB.
Néu BLER cua két ndi 1a mot ham giam déu cua Ey/Ng muc tiéu, thi thuat toan nay
s& cho két qua 1a BLER bang véi BLER muc tiéu néu cudc goi du dai. Thong sé kich
¢ bac xac dinh téc do hoi tu cua thuat toan dén muc tiéu mong mudn va ciing xac
dinh tong phi gay ra bai thuat toan. Theo nguyén tac, kich ¢& bac cang cao sy hoi tu
cang nhanh va tong phi cang cao. Hinh 3-11 dua ra mot vi du mé ta hoat dong cua
thuat toan vai BLER muc tiéu la 1% va kich ¢ bac la 0.5dB.

T L T i T

Eb/M o trae tign

] | L

! 500 7000 1500 2000 2500 000
Ehung thoa 20:ms, téng dd 1o khung 14 1phiat
Hinh 3- 11 Ep/No muc tiéu trong kénh ITU Pedestrian A, bo ma hoad/giai ma thoai AMR,
BLER muc tiéu 1%, bdc 0,5dB, toc do 3km/h.

3.2.3.4 Céc djch vy chdt Iwong cao

Dich vu chit luong cao véi BLER rét thip (<10”) duoc yéu ciu hd tro bai céc
mang thé hé 3. Lai trong cac dich vu nay thuong khong dang ké. Néu BLER yéu cau
= 10" va do rong chén 1a 40ms, mot 18i xuét hién trong 40s(=40/10"° ms). Néu chit
luong thu dugc tinh todn dya trén cac I18i phat hién duoc bai cac bit CRC, su diéu
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chinh Ey/No muc tiéu rat cham va sy hoi tu cua Ex/Ny muc tiéu dén gié tri toi wu rat lau.
Vi thé, dbi véi cac dich vu chat luong cao, thong tin d6 tin cay khung mém dem lai
nhiéu vu diém. Thong tin mém c6 thé nhan dugc tir moi khung du 1a chiing khéng ¢6

~ .
X

10i.
3.2.3.5.Gidi han bién déng diéu khién cong sudt .

Tai suon cua ving hoi tu, UE co thé dat téi cdng suat phat Ion nhat cua né.
Trong truong hop BLER thu duoc ¢6 thé cao hon mong mudn, néu ching ta ap dung
tryc tiép thuat toan vong ngoai di néu, thi SIR muc tiéu & duong Ién s& ting. Viéc
taing SIR muc tiéu khéng cai thién chat luong dudng 1&n néu nhu Nut B di chi gui cac
lénh ting cong sut ( power-up) tdi UE. Trong truong hop hop d6 Ep/No muc tiéu co
thé cao qua mic can thiét. Khi UE tro vé& gan véi Nut B hon, chat luong cua két ndi
duong Ién cao qua muc can thiét truge khi vong ngoai ha thap Ey/Ng muc tiéu tre vé
gia tri toi wu. Trong vi du ndy, c&c dich vu thoai da téc d6 thich nghi (AMR) c6 chén
20ms dwoc minh hoa sir dung thuat toan diéu khién cdng suat vong ngoai di néu.
Trong d6 st dung BLER muc tiéu 1a 1% va kich ¢& bac 1a 0.5dB.Véi do bién dong
cong suat 16n nhat, mot 15i phai xuat hién trong 2 gidy dé cung cap BLER la 1% voi
khoang ghép chén 1a 20ms. Cong suat phat 16n nhat cua UE 1a 125mW, ttc 1a 21dBm.

Vén dé twong tu c6 thé xuat hién néu UE dat t&i cong suat phat nho nhat. Trong
truong hop d6, Ex/Ny muc tiéu s& tré thanh thip qua mac can thiét. Cac van dé gibng
nhau c6 thé xuat hién trén duong xudng néu cdng suat cua két ndi duong xubng dang
sir dung 1a gia tri nho nhat hay 16n nhat.

C4c van dé & vong ngoai tir sy bién dong diéu khién cong suét cd thé tranh duoc
bang cach thiét 1ap mot gidi han nghiém ngat cho E,/No muc tiéu hodc bai cac thuat
toan diéu khién cdng suat vong ngoai théng minh. Nhiing thuat toan do sé& ting Ey/Ng
muc tiéu néu viéc ting BLER d6 khong cai thién chit luong.

3.2.3.6 Da dich vu.

Mot trong cac yéu cau co ban cia UMTS 1a ¢6 thé ghép mot s6 cac dich vu trén
mot két ndi vat 1y don. Khi tat ca cac dich vu c6 cing mot hoat dong diéu khién cong
suat chung, thi s& c6 duy nhat myc tiéu chung cho diéu khién cong suat nhanh. Théng
s nay phai dugc chon theo dich vu c6 yéu cau muc tiéu cao nhat. Nhu vay néu viéc
két hop duoc cac toc do khac nhau &p dung trén 16p 1 dé cung cap cac chat luong khéc
nhau, thi khdng cd su khac nhau Ion gitra cac muc tiéu yéu cau. M6 hinh da dich vu
dugc chi ra trong hinh 3-12
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UE Nit B RNC

Tub

Dit liéu
Tinh todn chat
lugng clia mbi

Thoai

]

Mot k&t néi vat Iy , Dilidu dich vy
Video o
-— > o

K ] i o Thiét 1ap muc
Piéu khién cong suit . Diliéu | tigy tuy theo
kénh chung cho tat cd Web browsing dich vu yéu cau
cdc dich vu trén mot SIR muc muc tiéu cao

Kkét ndi Diéu khién cong tiéu nhat
sudt nhanh -
\— _/

Hinh 3- 12 Diéu khién céng sudt vong ngoai dwong 1én cho nhiéu dich vu trén mét két noi
vat ly

3.2.3.7. Diéu khién cong sudt vong ngodi dwong xuong.

Diéu khién cong suat vong ngoai duong xudng hoat dong tai UE. Mang c6 thé
diéu khién mot cach hiéu qua ngay ca khi noé khong diéu khién thuat toan vong ngoai
duong xudng.

Brusc hét, mang thidt 1ap muc tidu chit luong cho mai két néi dudng xudng, muc
tiéu d6 c6 thé dudc hiéu chinh trong khi két ndi.

.I'hl'J: hai, NGt B khong can phai ting cong suat duong xudng cua két ndi do ngay
ca khi UE giri kénh tang cong suét (power-up). Mang c6 thé diéu khién chat luong cua
cac két nbi duong xudng khac nhau rat nhanh bang cach khéng tuan theo céc lénh diéu
khién cong suit tir UE.

Phuong phéap nay c6 thé duoc sir dung cd thé dugc sir dung chang han nhu trong
truong hop qué tai duong xudng dé giam cong suat duong xuéng cua cac két ndi co
muc wu tién thap, nhu 13 cac dich vu kiéu nén. Viéc giam cong suat duong xudng co
thé dién ra tai tan s6 ciia dudng lén cong suat nhanh 1a 1.5KHz.

3.3 Chuyén giao
3.3.1 Khai quéat vé chuyén giao trong cac hé thong théng tin di déng.

Cac mang di dong cho phép ngudi s dung c6 thé truy nhap céc dich vu trong
khi di chuyén nén c6 thuat ngir “tw do” cho cac thiét bi dau cubi. Tuy nhién tinh “tu
do” nay gy ra mot su khong xac dinh ddi véi cac hé thong di dong. Su di dong cua
cac nguoi sir dung dau cudi gay ra mot su bién doi dong ca trong chat luong lién két
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va mutc nhidu, nguoi st dung doi khi con yéu cau thay d6i tram géc phuc vu. Qua
trinh nay duoc goi 1a chuyén giao .

Chuyén giao 1a mot phan can thiét cho viéc xir Iy sy di dong cia ngudi st dung
dau cudi. N6 dam bao tinh lién tuc cua céc dich vu vo tuyén khi nguoi sir dung di
dong di chuyén tir qua ranh gidi céc 6 té bao.

Trong céc hé thdng té bao thé hé tht nhat nhuw AMPS, viéc chuyén giao tuong
d6i don gian. Sang hé thong thong tin di dong thé hé 2 nhu GSM va PACS thi ¢6
nhiéu cach dic biét hon bao gdm céc thuat toan chuyén giao duoc két hop chat ché
trong céac hé théng nay va tré chuyén giao tiép tuc duoc giam di. Khi dwa ra cong nghé
CDMA, mét ¥ tuong khac dugce dé nghi dé cai thién qué trinh chuyén giao duoc goi 1a
chuyén giao mém.

3.3.1.1 Cac kiéu chuyén giao trong cac hé théng WCDMA 3G.
C6 4 kiéu chuyén giao trong cac mang di dong WCDMA. D6 la:

BEhuyén giao bén trong hé théng (Intra-system HO): Chuyén giao bén trong hé
thdng xuét hién trong pham vi mot hé théng. N6 c6 thé chia nho thanh chuyén giao
bén trong tan sé (Intra-frequency HO) va chuyén giao gitta cac tan sé (Inter-
frequency HO). Chuyén giao trong tin s6 xuit hién giira cac cell thuoc cing mot
s6ng mang WCDMA, con chuyén giao giira cac tan sé xuat hién giira cac cell hoat
dong trén cac song mang WCDMA khac nhau.

BEhuyén giao giza cac hé théng (Inter-system HO): Kiéu chuyén giao nay xut
hién gitra cac cell thuoc vé 2 cong nghé truy nhap vd tuyén khac nhau (RAT) hay
Céac ché do truy nhap vo tuyén khic nhau (RAM). Truong hop phd bién nhat cho
kiéu dau tién dung dé chuyén giao giira cac hé théng WCDMA va GSM/EDGE.
Chuyén giao giita 2 hé thong CDMA ciing thudc kiéu ndy. Mot vi du cua chuyén
giao Inter-RAM la gitra cac ché 40 UTRA FDD va UTRA TDD.

.:huyé'n giao cirng (HHO- Hard Handover): HHO 1a mét loai tha tuc chuyén giao
trong do tat ca cac lién két vo tuyén cii cia mot may di dong dugc giai phong trudc
khi cac lién két vo tuyén mai duoc thiét lap. Ddi voi cac dich vu thai gian thuc, thi
diéu d6 c6 nghia 1a c6 mot sy gian doan ngan xay ra, con ddi vai cac dich vy phi
thoi gian thuc thi HHO khong anh huéng gi. Chuyén giao cang dién ra nhu 1a
chuyén giao trong cling tan sb va chuyén giao ngoai tan sé.

BEhuyén giao mém (SHO) va chuyén giao mém hon(Softer HO): Trong suét qua
trinh chuyén giao mém, mot may di dong dong thoi giao tiép véi ca 2 hodc nhiéu
cell ( d6i vai ca 2 loai chuyén giao mém) thuoc vé cac tram gc khac nhau cua cling
moét bo diéu khién mang vo tuyén (intra-RNC) hoic cac bo diéu khién mang vo
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tuyén khac nhau (inter-RNC). Trén duong xudng (DL), may di dong nhan céc tin
hiéu dé két hop voi ty s6 1on nhat. Trén dudng 1én (UL), kénh ma di dong duogc tach
s6ng bai ca 2 BS (d6i vai ca 2 kiéu SHO), va duoc dinh tuyén dén bo diéu khién vo
tuyén cho su két hop lva chon. Hai vong diéu khién cong suat tich cuc déu tham gia
vao chuyén giao mém: mdi vong cho mot BS. Trong trudng hop chuyén giao mém
hon, mot may di dong duoc diéu khién boi it nhat 2 sector trong cting mot BS, RNC
khéng quan tam va chi c6 mot vong diéu khién cong suat hoat dong. Chuyén giao
mém va chuyén giao mém hon chi c6 thé xay ra trong mét tan sé song mang, do d6
chiing 1a cac qué trinh chuyén giao trong cling tan sd.

Hinh 3-13 chi ra c4c kiéu chuyén giao khac nhau.

B e
s -
softer handover |

. e e —

’

" !

. "PE Ly p—. . [l S

Inter-system handover |

13N acro cells of WCDMA network
DPico cells of WCDMA network

Micro cells of GEM network
Hinh 3- 13 Cdc kiéu chuyén giao khdc nhau
3.3.1.2 CAc muc dich cua chuyén giao.

Chuyén giao c6 thé dugc khoi tao tir 3 cach khac khac nhau: may di dong khoi
xudng, mang khoi xudng va may di dong hd tro.

Wiy di aong khéi xueng: May di dong tién hanh do chat luong, chon ra cac BS
va bo chuyén mach tét nhat, voi sy hd tro cua mang. Kiéu chuyén giao nay nhin
chung tao ra mot chat lugng lién két nghéo nan dugc do boi may di dong.

BMang khéi xueng: BS tién hanh do dac va bao cdo véi b didu khién mang RNC,
RNC sé& dua ra quyét dinh liéu co6 thuc hién chuyén giao hay khéng. Chuyén giao do
mang khai xudng dugc thuc hién cho cdc muc dich khac ngoai viéc diéu khién lién
két vo tuyén, chang han nhu diéu khién phan bé luu luong gitra cac cell. Mot vi du
cta truong hop nay 1a chuyén giao vai 1y do luu lugng (TRHO) duoc diéu khién boi
BS. TRHO la mét thuat toan thay doi ngudng chuyén giao cho mot hay nhiéu sy roi di
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sang cell lién ké tir mot cell cu thé tuy thudc vao tai cua cell d6. Néu tai cua cell nay
vuot qua muc cho trude, va tai ¢ cell 1an can ¢ dudi mot mac cho truée khac, thi cell
ngudn sé& thu hep lai viing phu séng cua nd, chuyén luu lugng dén cell 1an can. Vi thé,
téc d6 nghén (block) tong thé bi giam di, tan dung tét hon ngudn tai nguyén céc cell.

.—I(”; tro' mdy di dpng: Trong phuong phap ndy ca mang va may di dong déu tién
hanh do dac. May di dong béo céo két qua do dac tir cAc BS gan nd va mang sé& quyét
dinh c6 thuc hién chuyén giao hay khang.

Céac muc dich caa chuyén giao c6 thé tom tit nhu sau:

. Pam bao tinh lién tuc cua cac dich vu vo tuyén khi nguoi sir dung di dong di

chuyén qua ranh giGi cua cac té bao.

B Giit cho QoS d¢am bao muc yéu cau.

B Lam giam nho muc nhidu trong toan bo hé théng bing cach giit cho may di dong

duoc két ndi vai BS tdt nhat.

. Roaming gitra cac mang khac nhau

B can bing tai.

Su khoi xudng cho mot qué trinh chuyén giao c6 thé bat ngudn tir chit lwong
dich vu cua lién két (UL hoic DL), sy thay di cua dich vu, su thay doi tbe do, cac ly
do Iwu lwong hoic su can thiét dé van hanh va bao dudng.

3.3.1.3 CAc thu tuc va phép do dac chuyén giao.

Thu tuc chuyén giao cd thé chia thanh 3 pha : Po dac, quyét dinh, va thuc thi
chuyén giao (minh hoa trong hinh 3-14).

Do dac cic thong tin cin thi&t cho
viéc quyét dinh chuyén giao.
(vidu : Ec/lo ciia kénh CPICH ciia
cdc cell phuc vu va cell lan can, cdc Pha do dac
thong tin dinh thoi gilta cdc cell )

No

Cic tiéu chuin clia
chuyén giao c6 ddp tng

&\V Pha quyét dinh
H Yes

+ Hoan thanh qu4 trinh chuyén giao
+ Cap nhit c4c thong sd lién quan

Pha thuc thi

Hinh 3- 14 Cdc thii tuc chuyén giao
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Trong pha do dac chuyén giao, cac théng tin can thiét dé dua ra quyét dinh
chuyén giao duoc do dac. Cac théng s can do thyc hién boi may thuong 12 ty sd
Edly? (Ee: la nang lwong kénh hoa tiéu trén mét chip, va lo: 1& mér dg phé cong sudt
nhiéu tong thé) cua kénh hoa tiéu chung (CPICH) cua cell dang phuc vu may di dong
d6 va cua céc cell 1an can. B4i véi céac kiéu chuyén giao xac dinh, can do cac thong sd
khéc. Trong mang khong déng bé UTRA FDD (WCDMA ), céc théng s dinh thoi
lien quan gitta cac cell can dugc do dé diéu chinh viéc dinh thoi truyén dan trong
chuyén giao mém dé thuc hién viéc két hop théng nhat trong bo thu Rake. Mat khéc,
su truyén dan giira cac BS khac nhau s& kho dé két hop, dic biét 1a hoat dong diéu
khién cdng suit trong chuyén giao mém s& phai chiu anh huéng cua tré bo sung.

Trong pha quyét dinh chuyén giao, két qua do duoc so sanh véi cac ngudng da
xac dinh va sau d6 s& quyét dinh c6 bat dau chuyén giao hay khéng. Cac thuat toan
khac nhau c6 diéu kién khai tao chuyén giao khéc nhau.

Trong pha thuc thi, qué trinh chuyén giao dugc hoan thanh va cac thdng sé lién
quan duogc thay ddi tuy theo céc kiéu chuyén giao khac nhau. Chang han nhu, trong
pha thyc thi cua chuyén giao mém, may di dong sé& thuc hién hoic roi bo trang thai
chuyén giao mém, mot BS méi s& duoc bd sung hoic giai phong, tap hop cac BS dang
hoat dong s& dugc cap nhat va cdng suit caa mdi kénh lién quan dén chuyén giao
mém duge diéu chinh.

3.3.2 Chuyén giao trong cling tén sé.
3.3.2.1 Chuyén giao mém

Chuyén giao mém chi c6 trong cong nghé CDMA. So véi chuyén giao cieng thdng
thudng, chuyén giao mém c6 mot s6 wu diém. Tuy nhién, nod ciing ¢6 mot sb cac han
ché vé su phuc tap va viéc tiéu thy tai nguy@n ting 1én. Viéc quy hoach chuyén giao
mém ban dau 1a mot trong cac phan co ban cua cua viéc hoach dinh va téi vu mang vo
tuyén. Trong phan nay sé& trinh bay nguyén ly caa chuyén giao mém.

a. Nguyén ly chuyén giao mém.

Chuyén giao mém khac véi qué trinh chuyén giao cang truyén thong. Déi véi
chuyén giao cing, mot quyét dinh xac dinh 1 ¢6 thyuc hién chuyén giao hay khong va
may di dong chi giao tiép voi mot BS tai mot thoi diém. D6i voi chuyén giao mém,
mot quyét dinh co diéu kién dugc tao ra 1a co thuc hién chuyén giao hay khong. Tuy
thudc vao sy thay do6i cudng do tin hiéu kénh hoa tiéu tir hai hay nhiéu tram géc c6
lién quan, mot quyét dinh cing cudi cling s& duoc tao ra dé giao tiép vai duy nhat 1
BS. Piéu nay thuong dién ra sau khi tin hiéu dén tir mot BS chic chan s& manh hon
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cac tin hiéu dén tir BS khéc. Trong thoi ky chuyén tiép caa chuyén giao mém, MS
giao tiép dong thoi voi cac BS trong tap hop tich cuc (Tap hop tich cuc Ia danh séch
cac cell hién dang c6 két ndi vai MS).

Hinh 3-15 chi ra su khac nhau co ban caa chuyén giao cing va chuyén giao mém.

MS received
pilot Eqfly

piliot Exfly of call 1 pilot Exdfly of cell 2

---T.-----.--.Iv'..---- = |

soft handover
Hinh 3- 15 Su so sdnh giita chuyén giao cing va chuyén giao mem.

Gia sir rang ¢6 mot dau cudi di dong trong mot chiée 6 t6 dang chuyén dong tir
cell nay sang cell khac, BS1 l1a tram goc phuc vu dau tién cua MS. Trong khi di
chuyén, MS s& lién tuc do cudng d6 cua tin hiéu hoa tiéu nhan duoc tir cac BS gan né.
Véi chuyén giao ciang duoc chi ra trong hinh 3-15(a), viéc khoi xudng chuyén giao

duoc thuc hién nhu sau:

If (pilot_Eo/lp), — (pilot_Ec/lp);> D and BS; is serving BS
Handover to BS;;
Else
Do not handover;
End.

Trong do: (pilot_E/lp); va (pilot_E/ly), l1a Ec/ly cia kénh hoa tiéu nhan tur BS;
va BS,, D 1a hé s6 du trir tré.

Ly do dua ra do du trir tré trong thuat toan chuyén giao ctng 1a dé tranh “hiéu
1ng ping-pong”, hiéu ang nay xay ra khi mot may di dong di chuyén qua lai bién gigi
mot cell, chuyén giao ctng s& xuat hién. Ngoai su di dong cia MS, anh hudng
phadinh cua cac kénh vo tuyén c6 thé anh huong nghiém trong bai hiéu tng “ping-
pong”. Bangviéc dua ra d6 du trix tré, hiéu tng “ping-pong” cé thé dugc giam nhe bgi
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vi may di dong s& khdng thuc hién chuyén giao ngay tac thi dén cac BS tét hon. Do
dir trir cang 16n, hiéu tmg “ping-pong” cang it anh hudng. Tuy nhién khi d6 dir trir Ion
thi d6 tré cang nhiéu. Hon thé nita, may di dong con gay ra nhiéu bo sung téi céc cell
lan can do lién két co chat lwong kém khi bi tré. Vi thé, véi chuyén giao ctng, gia tri
cua d6 dir tri tré kha 1 quan trong. Khi chuyén giao xuét hién, lién két luu luong dau
tién voi BS; s& bi ngat truge khi thiét 1ap lién két mai voi BS,, cho nén chuyén giao

ctmg 12 qué trinh “cat trudc khi thuc hién”.

Truong hop chuyén giao mém duoc chi ra trong hinh 3-15(b), truéc khi (pilot_
Ec/10), vuot qué (pilot_ Ec/10); , mién 1a diéu kién khoi xuéng chuyén giao mém
dugc dap tng, MS van chuyén sang trang thai chuyén giao mém va mot lién két moi
duoc thiét lap. Trudc khi BS; bi cat (diéu kién ngat chuyén giao dugc dap tng), thi
MS s& giao tiép dong thoi voi ca BS; va BS, Vi thé, khac véi chuyén giao cing,
chuyén giao mém 13 qua trinh “thuc hién trudc khi cit”. Mot sé cac thuat toan dugc dé
nghi dé hd trg chuyén giao mém va cac diéu kién cia n6 duogc sir dung trong cac thuat
toan khac nhau.

Qua trinh chuyén giao mém khac nhau trén cac hudng truyén din khac nhau.
Hinh 3-16 minh hoa diéu nay. Trén duong l&n, MS phat tin hiéu vao khong trung nho
anten da hudng cua nd. Hai BS trong tap hop tich cuc c6 thé ddng thoi nhan tin hiéu
nhod hé sé st dung lai tan sé cac hé théng CDMA. Sau d6, cac tin hiéu dugc chuyén
dén bo diéu khién mang vo tuyén RNC cho su két hop cé chon lva. Khung tét hon
dugc chon va nhitng khung khéc thi bi loai bo. Vi thé trén duong 1én khong can cd
kénh mé rong hd trg chuyén giao mém.

Trén dudng xudng, cac tin hiéu twong ty ciing duoc phét ra nhd cac BS va MS
c6 thé két hop céc tin hiéu tir cac BS khac nhau khi nd phat hién thay céc tin hiéu do
la cac thanh phan da duong bd sung. Thudng thi sir dung chién luoc két hop ¢ ti s6
I6n nhat, viéc nay sé ting thém loi ich dugc goi 12 phan tap vi mo.Tuy nhién, dé hd tro
chuyén giao mém trén duong xudng, can thiét it nhat mot kénh dudng xudng mo rong
(d6i vai ca 2 loai chuyén giao mém). Kénh duong xudng maé rong tac dong tdi nguoi
st dung khac nhu 13 nhidu bé sung trén giao dién vo tuyén. Vi thé dé hd tro chuyén
giao mém trén dudng xudng can nhiéu tai nguyén hon. Két qua 13, trén duong xudng,
hiéu suat cua chuyén giao mém phu thuoc sy diéu chinh giita hé so ting ich phén tap

vi md va su tiéu tén tai nguyén ting thém.
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RNC UL: Khéng c6 kénh dubng 18n mé éng

[l]‘ Két hop chon hya trong RNC
- - “i!'“._: .

e |

DL: Hai kénh ha lurng duimg mdng
EEt huop theo hE 6 100 nhat trong M3

Hinh 3- 16 Nguyén Iy ciia chuyén giao mém
b. Céc thuat toan ctia chuyén giao mém

Hiéu suit caa chuyén giao mém thudng lién quan dén thuat toan. Hinh 3-17 dua
ra thuat toan chuyén giao mém cua 1S-95A (con goi 1a thuat toan cdmaOne don gian).

pilot Efl; A

1
|
1
o /:_r\

T_DROCP

1) (2)3) |
[ Tiphop | Téphep:  Téphep | Taphep |
| linedn  jémgek | tehew | Mmoo

Hinh 3- 17 Thudt todn chuyén giao mém IS-95A

(1) Edlo pilot vuot qua T_ADD, MS giri thong diép do cudng do pilot (PSMM) va
truyén tin hiéu pilot dén tap hop ung ct.

(2) BS gui mot thong diép diéu khién chuyén giao (HDM).

(3) MS chuyén tin hiéu pilot dén tap hop tich cuc va gui thong diép hoan thanh
chuyén giao (HCM- Handover Completion Message).

(4) Edlo pilot xudng duéi mic T_DROP, MS bit dau bo dinh thoi ngat chuyén giao.

(5) Bo dinh thai ngét chuyén giao két thic hoat dong. MS giri mot PSMM.

(6) BS guri mot HDM.

(7) MS gai mét tin hiéu pilot tir tap hop tich cuc dén tap hop 1an can va gai HCM.

Tap hop tich cuc 1a mot danh sach cac cell hién dang c6 két ndi vai MS; tap hop
g cir 1a danh sach cac cell hién khong duoc st dung trong két néi chuyén giao mém,
nhung gia tri EJ/ly pilot cua ching di dé bo sung vao tap hop tich cuc; Tap hop l1an
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can (tap hop giam sét) la danh séch céac cell ma MS lién tuc kiém do, nhung gia tri E..
/1, pilot cua chiing khong du dé b sung vao tap hop tich cuc.

Trong 1S-95A, ngudng chuyén giao la mot gia tri ¢ dinh cua E/ly pilot nhan
dugc. N6 c6 thé dé dang thuc hién, nhung kho khin trong viéc xir Iy sy thay doi tai
doéng. Dya vao thuat toan cua 1S-95A, mot vai thuat toan cdmaOne c6 hiéu chinh duoc
dé xuat cho I1S-95B va cdma2000 véi sy bién ddi dong cha khong phai ngudng cd

dinh.

Trong hé théng WCDMA, sir dung thuét toan phtc tap hon nhiéu, duoc minh

hoa trong hinh 3-18.

E-ls &k 1 |'ﬂ |i"T| |'\'T| =
e : i i Db
e | 1 [T .
Pilot Ecilo | ! |+ ¥ Reporting rangs
of cell 1 ! '; ) A E i +Hysteresis_event1B
Reporting range | . 71 | | = Window dhop
- Hysteresiz event 184 %7 P i
= Window add | N 1 Lo
Pilot Eaflo | T i Hiysterisis_event]1C
of cell 2 :_.__.—-'"J H o P
=T [ 1 1
[ -<-==="""" | Filot Eeflo.- ! L]
1 [ [
i ofcell3 ! P b N
‘T 4 T “Time
Swkign 14 Swhk#nll Sylkién 1B:
bé sung cell 2 thay thé celll  loaibé cell 3
béng cell 3
- e waf— —n i
Elét miitdicell 1 g}luﬁng;?jném ‘ Wit nii
ddn tién i cell 1 wa 2 téi el 2

gando w2 +wa 3

Hinh 3- 18 Thudt todn chuyén giao mém trong WCDMA

Trong do:

Reporting_range 1a ngudng cho chuyén giao mém.

Hysteresis_event1A 1a d6 tré bo sung

Hysteresis_event1B 1a d tré loai bo

Hysteresis_event1C 1a d¢ tré thay thé

Reporting_range — Hysteresis_eventlA duoc goi la Window_add

Reporting_range + Hysteresis_event1B dugc goi la Window_drop

. : 1a khoang thoi gian khoi xuang.

pilot_E./lo :chit luong duoc loc va duge do Eflo cia CPICH;

Best_pilot_E/lp 1a cell duoc do va c6 cudng dd manh nhat trong tap hop tich cuc;
Best_candidate_pilot_E./ly 1a cell dugc do c¢6 cuong d6 manh nhat trong tap hop
giam sat.
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Worst_candidate_pilot_E/lp 1a cell dugc do c6 cudng d6 yéu nhét trong tap hop
tich cuc.

Tdp hop tich cuc “Active Set” : La tap hop cac cell cd két ndi chuyén giao mém véi
UE.

Tap hop lan can/ tap hop giam sat (Neighbour set/Monitored set): La danh sach cac
cell ma UE lién tiép do, nhung pilot E¢/lg khong da manh dé b sung vao tap hop
tich cuc.

Thuat toan chuyén giao mém c6 thé dugc mo ta tom tit nhu sau:

. Néu pilot_EJ/I, > Best_pilot_E//l, - (Reporting_range + Hysteresis_eventlA) xét
trong mot khoang thai gian | va tap hop tich cuc chua diy, thi cell duoc bé sung
Va0 tap hop tich cuc. Hoat dong nay duoc goi la Swr kién 1A hay Bé sung lién két vo
tuyeén.

. Néu pilot_E¢/lp < Best_pilot_E./lo - (Reporting_range - Hysteresis_event1B) Xét trong
khoang thoi gian [ thi cell bi loai bo khoi tap hop tich cuc. Hoat dong nay duoc
goi 12 Sw ki¢n 1B hay Sw loai bé lién két vo tuyén.

B Néu tap hop tich cuc da ddy va Best_candidate_pilot_E/lo>
Worst_Old_pilot_E./ly + Hysteresis_eventlC Xxét trong mot khoang thoi gian . thi
cell yéu nhét trong tap hop tich cuc duoc thay thé bai mot cell tng cir khoé nhat
trong tap hop tng ctr. Hoat dong nay goi 1a Sw kién 1C hoic 1a Sw két hop bé sung
va logi bé lién két vo tuyén. Trong hinh 3-18, gia st kich ¢& 16n nhat 12 2.

Trong thuit todn chuyén giao mém cia WCDMA, sir dung ngudng twong ddi
chtr khdng phai ngudng tuyét déi. So vai 1S-95A, loi ich 16n nhat cua thuat toan trong
WCDMA nay su tham sé hoa d& dang ma khong can diéu chinh céc thong sé cho céc
viing nhiéu thip va cao do cic ngudng trong dbi.

¢. Cac dic diém cha chuyén giao mém.

So véi phuong thiic chuyén giao cuang truyén théng, chuyén giao mém co nhiing
vu diém ro rang, nhu loai trir hiéu Gmg “ping-pong” va tao ra sy lién tuc trong truyén
dan (khéng cé ngat quang trong chuyén giao mém). Khéng c6 hiéu tng ”ping-pong”
c6 nghia 12 tai trong bao hiéu mang thap hon va trong chuyén giao mém, thi khéng cé
suy hao dix liéu do truyén dan bi ngit nhu trong chuyén giao cing.

Ngoai diéu khién di dong, con c6 mot 1y do khac dé thyc hién chuyén giao mém
trong WCDMA; cling véi diéu khién cong suat, chuyén giao mém ciing duoc sir dung
nhu 1a mdt co cau giam nhiéu. Hinh 3-19 chi ra 2 mé hinh. Trong hinh (a), chi st
dung diéu khién cong suat, trong hinh (b) str dung ca diéu khién cong suat va chuyén
giao mém.
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‘A\ |

5%,
i

rmobila
tramsmit power .
(@) no SHO
ﬁﬂ

> . RNG e, A

é é

B5, B BS:

-

mizhile
ransmit power
({la} with SHO

Hinh 3- 19 Sw suy gidm nhiéu do ¢é chuyén giao mém trong UL

Gia str rang MS di chuyén tir BS; dén BS,. Tai vi tri hién tai tin hiéu pilot nhan
duoc tir BS, da manh hon tir BS;. biéu nay c6 nghia la BS, “t6t hon” BS;.

Trong hinh (a) vong diéu khién cdng suét ting ning luong phat dén MS dé dam
bao QoS trén dudng 1én khi MS di chuyén ra xa khoi BS phuc vu cua né, BS;. Trong
hinh (b), MS dang trong trang thai chuyén giao mém: ca BS, va BS, déu dong thoi
ling nghe MS. Sau d¢ tin hiéu nhan duoc chuyén dén RNC dé két hop. Trén duong
1&n, su két hop chon lra dugc str dung trong chuyén giao mém. Khung khoe hon duoc
chon lra va khung yéu hon bi loai bé. Bai vi BS, “t6t hon” BS,, dé dap ung QoS muc
tidu, cong suat phat duoc yéu cau tir MS thap hon cong suét can thiét trong mé hinh
(a). Vi thé, nhidu dugc tao ra boi MS nay trén dudng Ién that hon khi c6 chuyén giao
mém vi chuyén giao mém ludn gitr cho MS dugc két ndi vai BS tét nhat. Trén duong
xudng, tinh huéng phic tap hon. Mac du viéc két hop theo hé sé 16n nhat dem lai do
loi phan tap macro, van yéu cau cac kénh duong xuéng ma rong dé hd tro chuyén giao
mém.
3.3.2.2 Do dac chuyén giao.

Trong WCDMA, UE lién tuc quét cac cell khac cé cuing tan sb khi sir dung kénh
riéng trong trang thai cell DCH. UE thuong sir dung bo loc dé tim ra kénh dong bo so
cap (P-SCH) cua céc cell 1an can. Tét ca cac cell phat cing ma dong bé ma UE dang
tim kiém. UE nhan dang cac cell bang kénh dong bo thir cap (S-SCH) va kénh pilot
(CPICH). Sau thu tuc dong bo, UE c6 thé tién hanh do pilot_E/ly va nhan dang cell.
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Bai vi cac Nt B WCDMA c¢6 thé khong dong bo, UE ciing giai ma sé khung hé
théng (SFN) tir cac cell 1an can. SFN cho biét viéc dinh thoi NGt B véi 6 phan giai
khung 13 10ms. SFN dugc phat trén kénh quang ba, BCH, tién hanh trén kénh vat ly
diéu khién chung so cap, P-CCPCH.

Thu tuc do dac chuyén giao trong cuing tan sé dugc trinh bay trong hinh 3.23.

Chay:

+ S4 cac dinh xung ma UE c6 thé thu dugc bang bo loc két hop cua né cang nhiéu,
viéc nhan dang cell WCDMA dién ra cang lau. Thoi gian nhan dang cell phu thuoc
cac yéu tb sau:

. Sb cac nhanh da duong..
B sé cac cell trong pham vi UE thu bét duoc song.
. Sb cac cell da tim thay.
. Kich c& cua danh sach cac cell 1an can.
+ UE can phai c6 kha ning bao céo viéc do dac:
. Trong vong 200ms ddi vai mét cell duoc nhan dang.
. Trong vong 800ms dbi vai mot cell mai trong danh séach cell 1an can.
. Trong vong 30ms véi mét cell mai ngoai danh sach cac cell 1an can.

(1) UE dbng bd tat ca cic cell trong pham vi
phét hién dugc st dung P-SCH, S-SCH
CPICH va nhédn dang ching

(2) UE gidi mi S8 khung hé thdng (SFN) tir
kénh BCH cua cédc cell 1an can.

(3) Néu sy khdi tao bdo duge ddp dng(vi du
~ nhu Window_add), UE bdo cédo viéc do
dac chuyén giao véi RNC

(3) RNC gti 1énh cip nhat tip hgp tich cyc
dén UE

Hinh 3- 20 Thii tuc do dac chuyén giao trong ciing tan so.
Pha (1) Nhégn dang cell
Thoi gian nhan dang cell trong pha (1) hinh 3-20 chii yéu phu thudc vao sb cac
cell va cac thanh phan da duong ma UE c6 thé thu dugc. UE can kiém tra moi dinh
xung trong bo loc két hop cua nd. Sé dinh cang it, viéc nhan dang cell cang nhanh.
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Chiéu dai cua danh séach cell 1an can chi c6 anh huong it dén hiéu suat do dac chuyén
giao.

Yéu cau hiéu suat do dac chuyén giao 3GPP di voi UE nhu sau: véi CPICH E/lg
>-20dB, va SCH E/l, > -20dB UE c¢6 kha nang bao cao do dac trong vong 200ms tur
mét cell dd dugc nhan dang va trong vong 800ms tir mot cell mgi nam trong tap hop
giam sat. Hinh 3-21 dwa ra mé hinh UE két ndi véi véi cell 1 va n6 can nhan dang cell
2 dang gan dat téi gia tri Window-add . Két qua E./l, thu duoc nhu sau:

a) Néu cap 10% cho kénh CPICH va cho SCH thi E./l,= -10dB.

b) Gia str Window_add =3dB trong d6 UE can nhan dang céc cell khi n6 thip hon
cell khoé nhat 3dB. Trudong hop nay co lo/lea=-3dB.

¢) Gia sir nhidu tir cac cell khac cao hon cong suat tin hiéu tir may chu tét nhat 1a
3dB, thi lyeo/loe1

E, E

E
—.—.— = - = —£-85dB=-18.5dB 3.1
Ior ocl oc2 Ior (1.003 .00.6) Ior ( )

Trong mo hinh nay EJ/l, = -18.5dB t6t hon -20dB dua ra trong cac yéu cau vé hiéu
SUA.

E _
IO

p P Cell méi dugc
Mady chu tot nhat nhan dang (cell2)
(cell 1) .
Bién gidi cell
i
| =0 |
10% cho |

CPICH va SCH- |I] I

Gid thiét

+ Ior/|001: - 3dB
/ +|002/|001= 3dB
loc2 )
Két qua:
= EC/|0 =-18.5dB

Hinh 3- 21 M6 hinh do dac chuyén giao trong ciing tdn so.
Pha (2): Gidgi ma sé higu khung (SFN).

Trong pha (2) caa hinh 3-20, UE giai ma so6 hiéu khung hé théng tir BCH n6
dugc phat trén kénh P-CCPCH. Néu ta cap phéat 5% cua NGt B cho P-CCPCH, két qua
E./lo = -21.5dB. Y&u cau hiéu suat cho giai md BCH véi BLER=1% la -2.2dB.

Trudc khi EJ/ly pilot dugc duoc dung trong thuat toan cap nhat tap hop tich cuc
tai UE, mét s6 cong viéc loc dd dugc ap dung dé két qua dang tin cdy hon. Viéc loc
két qua do duoc loc trong ca 16p 1 va 16p 3. Loc tai 16p 3 ¢ thé dugc diéu khién bai
mang. Viéc loc két qua do chuyén giao WCDMA dugc trinh bay trong hinh 3-22.
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Bao cdo do dac chuyén giao tir UE dén RNC phai duoc xay dung mot cach
dinh ky, gidng nhu trong GSM hoac khoi xuéng su kién. Viéc béo cao khoi xudng céac
su kién cung cap céc chi tiéu gidong nhu bao cao dinh ky nhung c6 tai bao hiéu thap
hon.

Cic thong s& Chuin khédi
loc 16p 3 tao su kién
Y Y
CPICH_Ec¢/lo ) Udc lugng Bio cdo do
= Locldp 1 » Loc ldp 3 - s kien 16p 3 ™ dac RRC

Hinh 3- 22 So do loc va bdo cdo do dac chuyén giao mém.

3.3.2.3 Loi ich lién két chuyén giao mém.

Muc dich dau tién caa chuyén giao mém 1a dé dem lai mot sy chuyén giao khong
bi ngat qudng va lam cho hé thdng hoat dong tot. Didu d6 chi ¢ thé dat dugc nhod 3
loi ich cua co cau chuyén giao mém nhu sau:

b6 10i phan tap vi mo: do loi ich phan tap nhé phadinh cham va su sut dot ngot
ctia cuong dd tin hiéu do cac nguyén nhan chang han nhu su di chuyén cua UE vong
quanh mot goc.

.DC) loi phén tap vi mo: B9 lgi phan tap nho phadinh nhanh.

Bicc chia sé tai duong xudng: Mot UE khi chuyén giao mém thu cong suat tur
nhiéu Nt B, diéu d6 cho thay cong suat phéat 1én nhat dén UE trong khi chuyén giao
mém X-way duoc nhan véi hé sé X, nghia 1a ving phu dugc mé rong.

Ba lgi ich nay cua chuyén giao mém cd thé cai thién vang phu va dung luong
mang WCDMA. Tiép theo s& dé cap dén két qua cua cac loi ich chuyén giao mém
phan tap vi mé thu dugc tir bang cac cong cu md phong & mic lién két. Nhirng loi ich
dugc trinh bay lién quan dén truong hop chuyén giao cung 1y tuong, trong d6 UE c¢6
thé duoc két néi toi NGt B vai ty s6 Ed/l, pilot cao nhat.

Mot vi du md phong két qua truyén thoai toc do 8kbps trong kénh ITU
Pedestrian A, chuyén dong van téc 3km/h, gia sit UE dang chuyén giao mém voi 2
Nt B. Suy hao dudng truyén tuong d6i cua UE dén Nat B#1 so vai NGt B#2 1a: 0, -3,
-6,-10dB. D9 loi cao nhat thu duoc suy hao duong truyén tai 2 Nt B giéng nhau, tic
1a do chénh léch twong ddi 12 0dB. Hinh 3-23 chi ra d6 loi chuyén giao mém cua cong
suat phat duong Ién véi phan tap 2 nhanh anten thu NGt B. Hinh 3-24 chi ra d6 loi
tuong tng cua cong suat phat duong xuéng ma khdng co phan tap anten phat hay thu.
Va d6 loi lién quan dén truong hop lién két don trong d6 UE chi dugc két néi voi Nut
B tét nhat. Do kénh ITU Pedestrian A it phan tap da duong, va vi thé do loi chuyén
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giao mém phan tap vi mo twong d6i cao. Néu phan tap da dudng cang nhiéu thi do lgi
c6 xu huéng giam di.

Trong hinh 3-23, d6 giam 16n nhét cua cdng suat phat UE do chuyén giao mém thu
duogc 1a 1.8dB néu suy hao dudng truyén ¢ ca 2 Nut B gidng nhau. Néu su khac nhau
vé suy hao dudng truyén dén 2 Nut B rat 16n, thi vé mat Iy thuyét khdng bao gio nén
ting cong suat phat UE khi khong c6 ning lwong bo sung nhung lai ¢6 nhiéu Nt B ¢b
do tim tin hiéu. Thyc té, néu do chénh léch suy hao duong truyén rat Ién thi chuyén
giao mém c6 thé 1am ting cong suat phat UE. Viéc ting nay gy ra do cac 18 bao hiéu
cua cac lénh diéu khién cong suat duong 1én dugc phat trén lien két duong xudng.
Nhung thuong thi NGt B s& khdng nam trong “tdp hop tich cuc” cia UE néu suy hao
duong truyén dén Nt B nao d6 16n hon 3-6dB so véi suy hao dudng truyén toi Nt B
khoé nhat trong “tdp hep tich cuc” cua UE.

Trén duong xudng, do loi chuyén giao mém I6n nhat la 2.3dB (hinh 3-24), 16n
hon nhiéu so véi trén duong 1én (hinh 3-23). Nguyén nhan 1a do khéng cd phan tap
anten trén duong xudng va vi thé ma duong xudng khong can nhiéu do loi chuyén

giao mém phan tap vi mé.

P 1gi clia cong sudt phat duding 1&n

[dB]
=

10 6 3 0
Suy hao dudng truyén tudng ddi clia BS1 so vdi BS2[dB]
Hinh 3- 23 D¢ loi chuyén giao mém ciia cong sudt phat dwong 1én(gid tri dong = do lpi, gid
tri dm = suy hao)

Trén duong xudng, chuyén giao mém gay ra ting cong suat phat duong xudng
yéu cau néu nhu do chénh léch suy hao duong truyén 16n hon nhiéu 4-5dB (ddi véi vi
du nay). Trong truong hop d6, UE khong nhan dugce do loi nao cua tin hiéu phat tur
NGt B vai suy hao 16n nhat. Vi thé cong suat phat tir Nut B d6 dén UE s& chi bién
thanh nhiéu trong mang.
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P 1gi cla cong sudt phat duting xuéng

[dB]
=

10 6 -3 0
Suy hao duding truyén tirong ddi clia BS1 so vdi BS2[dB]
Hinh 3- 24 B¢ loi chuyén giao mém trong cong sudt phat dwong xuong (Gid tri dwong =dg
loi, am =suy hao)
Két qua mod phong d6 ciing cung cip cac gia tri Window_add va Window_drop.
C4c gia tri dién hinh cua cac thong sb nay nhu trong bang 3-5.

Bang 3-5 Cdc gid tri cua cua so.

Window_add Window_drop

1-3dB 2 -5dB

3.3.2.4 Tong phi cua chuyén giao mém

Tong phi cua chuyén giao mém duoc st dung dé danh gia chat luong cua hoat
dong chuyén giao mém trong mot mang. Tong phi chuyén giao mém ] duoc xac dinh

| :'n | (3.2)

Trong d6, N la kich ¢& tap hop tich cuc va P, 1a xac suét trung binh cia UE dang
thuc hién chuyén giao mém n_dudng (n_way). Chuyén giao mém one_way la trudng
hop, UE két néi tgi mot Nut B, two_way c6 nghia 1a UE dugc két néi tgi 2 Nut B...
dugc chi ra trong hinh 3-25. Ddi vai mot két ndi gitra UE va NGt B yéu cau tai nguyén
bing co ban logic, viéc dy trir dung luong phat trén giao dién lub, mot nguon tai
nguyén RNC, nén tong phi caa chuyén giao mém ciing c6 thé nhu la viéc do tai
nguyén truyén dan/phan cang can bo sung dé thuc thi chuyén giao mém. Viéc hoach
dinh mang vo tuyén c6 nhiém vu thiét 1ap cac thong sé chuyén giao thich hop va quy
hoach céc site dé tong phi cua chuyén giao mém trong khoang 20-40% ddi véi lugi
cell chuan sau canh vai 3 sector site. Néu tong phi chuyén giao mém vuot qua gidi
han cho phép thi s& dan dén giam dung luong duong xudng. Trén dudng xudéng, moi

nhu sau:
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két ndi chuyén giao mém déu 1am ting nhidu cho mang. Khi mic ting nhiéu vuot qua
muc d6 lgi phan tap, chuyén giao mém khong dem lai bat ctr loi ich nao cho hiéu suat
cua hé thng.

Tong phi chuyén giao mém c6 thé duge diéu chinh bang viéc chon hop 1y céc
thong sé6 Window_add, Window_drop, va kich ¢& “tdp hop tich cuc”. Tuy nhién ciing
c6 mot s cac yéu té anh huong dén tong phi chuyén giao mém ma khong thé kiém
soat dugc bang viéc thiét 1ap céc thong sé chuyén giao mém, nhu:

. Cau hinh mang: Cac site duoc dit lién quan dén nhau nhu thé nao, sb sector
trén mot site. ..

. Cac mo hinh buc xa cua anten Nut B.

. Céc dic diém suy hao duong truyén va phadinh che khuat.

B s6 cac Nat B trung binh ma UE c6 thé ddng bo duoc.

)
-~
- R S "

Moi nhanh chuyén giao mém cin
ngudn tai nguyén:

- Biing cd bin Nt B

- Ciac mi tao kénh

-RNC

y
Chuyén giao mot duding (1-way). Chuyén giao 2 duding (2-way)

khong cé chuyén giao mém Xac suiit Pl

Xdc sudt Pl
Hinh 3- 25 Téng phi chuyén giao mém

Mot vi du vé tong phi chuyén giao mém dugc dua ra trong hinh 3-26 cho mang
cac cell chuan 6 canh vai 3 sector site. Két qua nhan duoc bang viéc md phong dong
& muc mang. Pay 1a két qua cia mot cell c6 ban kinh 666m va 2000m, va mdi sector
st dung anten 65° chudn. Suy hao duong truyén dugc xac dinh theo md hinh
Okumura-Hata, gia str thanh phan phadinh che khuat phan b timg doan véi do léch
chuan 1a 8dB. Cong suat phat cua kénh CPICH ¢ dinh bang 10% va 20% cong suat
phat Nt B 16n nhét twong tng cho cac cell nho va cell 16n. Cong suat cua kénh SCH
la -3.0dB so vai P-CPICH. Kich c& cua tap hop tich cuc la 3.

C6 thé nhan thiy rang tong phi chuyén giao mém ting gan nhu tuyén tinh khi
Window add va Window drop ting 1én. Véi viéc thiét 1ap cing cac théng s cho
chuyén giao mém, thi tong phi trong mé hinh cell nhé thuong 16n hon cac cell 16n.
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Bai vi cac UE trong mang céc cell 16n c6 thé dong bo véi mot sé cac Nat B, con céc
UE trong mang cac cell nho lai c6 thé dong bo véi nhiéu cac Nat B hon. Gia sir muc
dich thiét ké 1a c6 tong phi chuyén giao mém 1a 20-40% thi c6 két qua nhu hinh 3-26.
Két qua nay cho thay thiét l1ap cac thong sb thich hop 1a Window_add = 1-3dB trong
cac cell nho va céac gia tri 16n hon khong dang ké trong céc cell Ion. Tuy nhién c6 thé
thdy c4u hinh hop Iy cho mang chi c6 thé Ia cac cell véi 3 sector site. DI Véi viec
thiét 1ap cac théng sé chuyén giao mém giéng nhau, tong phi chuyén giao mém ting
khi chuyén tir 3 sector site thanh 6 sector site. Téng phi chuyén giao mém c6 thé tang
gan 30% khi so sanh truong hop cau hinh 3 sector site so véi ciu hinh 6 sector site.
Diéu nay din téi sy chon lva cac gia tri Window_add/Window_drop thip hon khi ting
s sector.

1.9

1.8

A

o .
€n giao mém
\

1.7 A

1.6 P

R

1.5 -
1.4 -

1.3 _-

Téng phi chuy
\

1.1
1 1.5 20 25 3 35 4 4.5 5

Window-add [dB]

Ban kinh cell: 2000m
— — — Bdn kinh cell: 666m

Hinh 3- 26 Téng phi chuyén giao mém va théng sé Window add cho i cell 6 canh 3 sector
site, voi hai ban kinh khac nhau.

3.3.2.5 B¢ loi dung lwong mang cia chuyén giao mém.

Do loi dung lwong mang cé thé caa chuyén giao mém chu yéu phu thudc va tong
phi chuyén giao mém (tic 1a ty 1¢ twong ddi cua cac UE thuc hién chuyén giao mém),
do loi lién két chuyén giao mém, va thuat toan diéu khién cong suat duoc &p dung. C6
2 thuat toan diéu khién cong suat duong xubng cho cac UE trong chuyén giao mém:

(1) Piéu khién cong suat thuong (diéu khién cong suat nhanh)

(2) So do truyén dan phan tap chon lya site (SSDT).

SSDT dya vao thong tin phan héi tir UE, nén chi c6 mét trong cac Nt B trong
“tdp hop tich cuc” truyén dir lidu, con cac NGt B khéc chi phat cac thong tin diéu
khién 16p vat ly. Vi thé SSDT tuong duong v4i phan tap phét chon lya, con diéu khién
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cdng suat nhanh cac UE trong chuyén giao mém c6 thé tuong duong véi phan tap phat
tang ich. Do loi c6 thé cua SSDT dat dugc nhd viéc giam nhiéu trén duong xubng, va
bl cho suy hao cua do loi phan tap trén duong xuéng cho dit liéu ngudi st dung. Vé
mat 1y thuyét, rd rang rang do loi cua SSDT I6n hon véi toc dit liéu cao ma tai d6
téng phi cua cac thong tin diéu khién khong dang ké.

Do loi vé dung luong caa chuyén giao mém két hop SSDT c6 d6 16n bang Véi
do loi trong truong hop két hop chuyén giao mém va diéu khién cdng suét thong
thuong. Thuong khong dat duoc do loi 16n tir SSDT, va trong mot vai truong hop do
loi chuyén thanh suy hao. Nguyén nhan dwoc giai thich nhu sau: Mot UE dang chuyén
giao mém, gui thong tin phan hoi mot cach dinh ky dén cac Nut B trong “tdp hop tich
cuc”, cac 1énh nay yéu cau cac NGt B can phat dit liéu. Hoat dong nay gay ra su bién
dong cong suat 16n tai cac NGt B khac nhau boi vi viéc truyén dan téi cac UE duoc tit,
bat twong d6i nhanh khi duoc diéu khién bai cac UE trong chuyén giao mém. Su
truyén dan cua NGt B bién d6i t6i UE trong chuyén giao mém khéng nam trong su
diéu khién mang, hoan toan do UE diéu khién. Vi thé, mac du mé hinh SSDT Iam
giam tong cdng suat phat trung binh cua Nut B, nhung su thay doi tdng céng suat phat
cling ting 1én. Viéc ting 1én nay dan toi khoang hé diéu khién cong suét yéu cau lén
hon, c6 nghia 14 s& giam do lgi cua SSDT. Céc khia canh khac can cha y vé mat chi
tidu k§ thuat 1a anh huong cua van téc UE, toe ¢6 UE cang cao phan hdi cua UE cang
kho ddng bo véi trang thai kénh thuc té. Tai mot sb van téc, cac van dé vé tiéng vong
Xuat hién cho nén UE thuong phai yéu cau Nut B “sai” phat théng qua bao hiéu phan
hdi t6i mang. Su anh huéng ndy c6 thé rat 1on khi téc d6 phadinh bang téc do phan
hoi.

3.3.3 Chuyén giao gi@a cac hé thang WCDMA va GSM.

Céac chuan WCDMA va GSM h3 tro chuyén giao ca hai duong gitta WCDMA va
GSM. Su chuyén giao nay c6 thé str dung cho muc dich phu s6ng va can bang tai. Tai
pha ban dau khi trién khai WCDMA, chuyén giao t&i hé thdng GSM c6 thé sir dung
dé giam tai trong cac té bao GSM. M6 hinh nay dugc chi ra trong hinh 3-27. Khi luu
luong trong mang WCDMA ting, thi rat can chuyén giao cho muyc dich tai trén ca
duong 1én va duong xudng. Chuyén giao giita cac hé thong duoc khoi xudng tai
RNC/BSC va tir goc dd hé thong thu, thi chuyén giao gitta cac hé thong tuong tu nhu
chuyén giao gitra cac RNC hay chuyén giao gitra cac BSC. Thuat toan va viéc khai
xuéng ndy khong dugc chuan hoa.
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Chuyén giao WCDMA-> GSM
dé mé rong phii séng

Chuyén giao GSM -> WCDMA
dé& mé rong dung lugng

Hinh 3- 27 Chuyén giao giita cdc hé thong GSM va WCDMA.

Tha tuc chuyén giao nhu 3-28. Viéc do dac chuyén giao giira cac hé thong
khéng hoat dong thudng xuyén nhung s& duoc khoi dong khi ¢d nhu cau thuc hién
chuyén giao giira cac hé thdng. Viéc khoi xuéng chuyén giao 1a mot thuat toan do
RNC thyc hién va cé thé dua vao chat luong (BLER) hay cdng suat phat yéu cau. Khi
khai xuéng do dac, dau tién UE s& do cong suét tin hiéu cua cac tan sé GSM trong
danh sach lan can. Khi két qua do dac d6 dwoc gui téi RNC, né ra Iénh cho UE giai
mé& nhan dang tram goc (BSIC) cua cell tng cir GSM tdt nhat. Khi RNC nhan duoc
BSIC, mét Iénh chuyén giao duoc gui t6i UE. Viée do dac ¢6 thé hoan thanh trong 2s.

(1) RNC ra Iénh cho UE bit ddu do dac
chuyén giao giita cic hé thong & ché d6 nén
(2) UE do cong sud't tin hiéu bing tin GSM

trong danh sich cell 1an can
(3) RNC ra 1énh cho UE gidi ma BSIC ctia
cell tng ctr GSM t5t nhat

(4) RNC gtri 1énh chuyén giao dé€n UE >

Hinh 3- 28 Thii tuc chuyén giao giita cdc hé thong.

B ché s nen.

WCDMA st dung viéc thu phat lién tuc va khong thé tién hanh do dac véi b
nhan don néu nhu khong c6 nhitng khoang gian doan tao ra bgi cac tin hisu WCDMA.
Vi thé, ché do nén can thiét cho viéc do dac trong chuyén giao giira cac tan s6 va
chuyén giao giita cac hé thong. Trong suét khoang gian doan cua ché do nén, diéu
khién cong suat nhanh khdng thé st dung va mot phan do loi ghép chén bi mét. Vi vay,
trong subt khung nén can E./N, cao hon dan t6i dung luong bi giam.
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Ché d6 nén ciing anh hudng dén viing phu song duong Ién cua céc dich vu thoi
gian thye, trong d6 toc d6 bit khdng thé giam trong sudt ché do nén. Vi thé ma tha tuc
chuyén giao gitta cac hé théng phai duoc bat dau du sém tai bién gidi cac cell dé tranh
su suy giam chét luong tai ché do nén.

Chuyén giao tir GSM sang WCDMA duoc bat dau tai BSC cia GSM. Khéng
can st dung ché do nén dé tién hanh do dac WCDMA tir GSM vi GSM sir dung ché
d6 thu phét khong lién tuc.

Thoi gian ngét dich vu trong chuyén giao giita cac hé théng 16n nhat 1a 40ms.
Thoi gian ngat 1a khoang thoi gian gitra block chuyén van thu cudi ciing trén tan sé cii
va thoi gian UE bat dau phat trén kénh duong 1én mai. Téng khoang hé dich vu I6n
hon thoi gian ngat vi UE can nhan duoc kénh riéng hoat dong trong mang GSM.
Khoang hé dich vu thudng dudi 80ms twong ti nhur chuyén giao trong GSM. Khoang
hé d6 khong 1am giam chat luong dich vu.

3.3.4 Chuyén giao gia c4c tan sé trong WCDMA.

Hau hét cac bo van hanh UMTS déu c6 2 hoic 3 tan sé FDD ¢ hiéu luc. Viéc van
hanh c6 thé bat dau st dung mot tan sb va tan sb thir hai, tht ba. Sau d6 can dé ting
dung luwong, mot vai tan sb co thé st dung duoc chi ra trong hinh 3-29. Mot vai tan sb
duogc sir dung trong cung mat site s€ tang dung luong cua site d6 hoac cac Iop micro
va macro duoc st dung cac tan s6 khac nhau. Chuyén giao giita cac tan s6 s6ng mang
WCDMA cin sir dung phuong phép nay.

Trong chuyén giao nay, ché d6 nén ciing dwoc st dung trong viéc do dac chuyén
giao gidng nhu trong chuyén giao giita cac hé thdng. Thu tuc chuyén giao giira cac tan
sb dugc chi ra trong hinh 3-30. UE ciing st dung thu tuc dong b6 WCDMA gidéng nhu
chuyén giao trong tan s dé nhan dang cell c6 tin s6 muc tiéu. Thoi gian nhan dang
cell cha yéu phu thudc vao sé céc cell va sb cac thanh phan da duong ma UE c6 thé
thu duoc giéng nhu trong chuyén giao cling tan sé. Yéu cau thoi gian nhan dang cell
la 5s vai E /g cha CPICH > -20dB.

c%”

Céc site dung lugng cao
v6i 2 tAn s6 f1 va f2

Lép macro véi tan so fl

CnCon Con o

Gceeeec:

L6p micro vdi tin so £2

Hinh 3- 29 Nhu cdau chuyén giao giita cdc tan sé séng mang WCDMA
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(1) RNC ra 1énh cho UE bit dau do dac
chuyén giao giita cdc tin s6 & ché d6 nén

Khdi tao do dac 1a thuat
todn chi ¢6 § RNC

<>

S6 dinh xung UE nhén dugc tir bo loc
k&t hop cang nhiéu thi viéc nhan dang
(2) UE tim cdc dinh xung P-SCH > cell WCDMA dién ra cang lau.

(3)UE nhén dang cell véi S-SCH, cp1c® J\l\,\/\u /\

bédo cdo do dac v6i RNC

(4) RNC giti 1énh chuyén giao d&n UE >

Hinh 3- 30 Thii tuc chuyén giao giita cdc tan sé.

3.3.5 Tang két chuyén giao.

Céc kiéu chuyén giao duoc tong két trong bang 3-6. Chuyén giao dién hinh
nhat cia WCDMA 14 chuyén giao ciing tan sé duoc diéu khién boi cac thdng sb trong
hinh 3-31. B4o cdo chuyén giao cling tan sé thuong khoi xudng cho su kién, va RNC
ra 1énh thuc hién chuyén giao dua vao cac bao cdo do dac. Trong truong hop chuyén
giao trong cung tan sé6 UE duoc két ndi voi Nat B tét nhat dé tranh hiéu tng gan xa,
va RNC luén phai hoat dong dé lya chon cac cell muc tiéu.

Bdng 3- 6 Tong két chuyén giao

Kiéu chuyén giao | Po dac chuyén giao Bio cdo do dac chuyén | Muc dich
giao tir UE dén RNC | chuyén giao
Chuyén giao trong | Po trong toan bd thoi | Bdo céo khoi xudng su | - Su di dong
tan s6 WCDMA gian str dung bo loc két | kién thong thuong
hop
Chuyén giao giza | Viéc do chi bat dau khi | Bao cdo dinh ky trong | - Phua song
cac hé thong can thiét, sir dung ché do | suét ché do nén - Tai
WCDMA -GSM nén - Dichvu
Chuyén giao giza | Viéc do chi bat dau khi | Bao cao dinh ky trong | - Phu song
cac tan s WCDMA | can, sir dung ché d6 nén | suét ché do nén - Tai

Viéc do dac chuyén giao giira cac hé thong va giita cac tan sb thuong chi bat dau
khi can thyc hién chuyén giao. Chuyén giao giita cac tan s6 can dé can bang tai gia
cac song mang WCDMA va céc I16p cell, va d¢ mo rong vang phi song néu tan sb
khéc khong bao phu hét. Chuyén giao téi hé thdng GSM dé mé rong ving pha séng
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WCDMA, dé can bang tai giita cac hé théng va dinh huéng cac dich vu dén céc hé
thng phi hop nhat.

UE di chuyén

Chuyén giao giita

cédc tan s6 do tai Chuyén giao giita cdc tin

w s6 do viing phd séng

Chuyén giao
ciing tin s&

Hinh 3- 31 M6t vi du vé mé hinh chuyén giao

M6t vi du caa mé hinh chuyén giao duogc trinh bay trong hinh 3-31. Pau tién UE
két ndi toi cell 1 vai tan s6 f1. Khi n6 di chuyén thi chuyén giao cing tan sé f1 dén
cell dugc thuc hién. Tuy nhién tai cell 2, tai qua cao, RNC ra Iénh cho chuyén giao
giita c4c tan sé voi muc dich tai dén cell 5 vai tan sé 2. UE chuyén sang tan s6 f2 va
tiép tuc chuyén giao dén cell 6. Khi n6 ra khoi viing phu véi tan sé 2, thi chuyén giao
gitta cac tan sé duoc thuc hién dén cell 4 voi tan sé f1.

3.4 Tong két.

Quan ly tai nguyén vo tuyén 1a bai todn quan trong khi thiét ké bt ky hé théng
thong tin di dong, dic biét 1a trong hé thong té bao sir dung cdng nghé da truy nhap
phan chia theo ma CDMA. Chuong nay d& trinh bay cac chirc nang co ban ctaa quan
ly tai nguyén vo tuyén trong hé thong WCDMA va nhiing diém khac biét trong thuat
toan quan ly tai nguyén vo tuyén so véi cac hé thdng khac. Trong do, diéu khién cong
suit va diéu khién chuyén giao c6 nhitng diém khac biét quan trong so vai cac hé
thdng thong tin di dong trude do.

Déi véi didu khién cong suit, rd rang cac thuat toan diéu khién cong suit ciing
phtic tap hon tinh vi hon dé khac phyc hiéu tng gan-xa. Trong 3 loai diéu khién cong
suat, diéu khién cong suat vong mo can thiét trong sudt qua trinh thiét lap két ndi, diéu
khién cong suat vong kin (diéu khién cong suat nhanh) gitp khac phuc hiéu ung
phadinh nhanh trén kénh giao dién v tuyén. Trong WCDMA, diéu khién cong suat
nhanh duoc thyc hién trén ca duong 1én va duong xudng tai tan sé6 1.5KHz trong khi
hé théng 1S-95 chi thuc hién diéu khién cong suat nhanh trén duong 18n tai tan sé
800Hz, con & GSM chi ton tai diéu khién cong suat cham. Phuong thirc thir 3 cua diéu
khién cong suat 1a diéu khién cbng suat vong ngoai gitp thiét 1ap cac gia tri muc tiéu
cua diéu khién cong suat nhanh. Céc van dé cu thé ciing nhu loi ich cia diéu khién
cong suét ciing duoc phan tich trong chuong nay.
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Mot dic trung khac biét nhat cia WCDMA so véi cac hé théng khéc 1a thuat toan
diéu khién chuyén giao. Chuyén giao dién ra khi nguoi st dung may di dong di
chuyén tir cell nay dén cell khac trong mang thong tin di dong té bao. Nhung chuyén
giao ciing c6 thé duoc sir dung dé can bang tai trong mang théng tin, va chuyén giao
mém c6 thé ting cuong dung lwong va viing phi caa mang. Chuyén giao cing van ton
tai trong hé théng WCDMA, 1a chuyén giao ma két ndi cii bi cit trude khi két néi moi
dugc thiét 1ap. Chuyén giao ctimg duoc sir dung dé thay di tan sé cua hé théng khi
trong hé thng str dung da song mang; hoic 13 trong truong hop khong hd trg phan tap
macro; hodc trudng hop chuyén dbi gitra hai ché do FDD va TDD.

Chuyén giao giira cac hé thng can thiét cho su tuong thich giira UMTS va céc
kién triic hé thong khéac (chang han nhu GSM). Pic trung cua loai nay la can do dac
truéc khi thuc hién st dung ché do khe thoi gian do thuc té viéc do dac dién ra tai cac
tan s khac nhau. Tir goc do ky thuat, kiéu chuyén giao nay thudc chuyén giao cung.

Chuong nay ciing thao luan kha chi tiét vé chuyén giao mém va mém hon xuat
hién khi may di dong ¢ trong viing phi séng chong 1an caa 2 cell. Trudng hop chuyén
giao mém hon céac cell thudc cuing mot tram gdc, hai tin hiéu dong thoi dugc két hop
& NGt B str dung bo xu Iy RAKE. Trong sudt qua trinh chuyén giao mém, hai tin hiéu
thu tir cac tram gbc khac nhau duoc dinh tuyén dén RNC dé duoc so sanh hét khung
nay dén khung khéac. D6 lgi chuyén giao mém 1a do loi dugc cung cap bai su két hop
nhiéu tin hiéu (dugc goi 1a do lgi phan tap macro). Khi d6 du trit chuyén giao mém
thich hop duoc sir dung d6 lgi chuyén giao mém s& ting cudng dang ké hiéu ning cta
hé thong .
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Chuong 4. QUY HOACH MANG VO TUYEN WCDMA

4.1 Giéi thiéu chung

Viéc quy hoach mang cho cdmaOne chi tip trung cho cac dich vu don 1é. Viéc
can bang dung lugng va ving pha khong duoc thé hién rd. Quéa trinh quy hoach mang
v tuyén WCDMA da dich vu 1a mot qua trinh hoan thién két hop dung luong véi chat
luong va ving phii. Trong qué trinh dinh nghia quy hoach mang v6 tuyén WCDMA
giai thich cac yéu cau luu luong, QoS va cac yéu cau cua cac ving phu véi mat do site.
Hon nita, anh huéng cua diéu khién cong suit nhanh (xét trong trudng hop MS di
chuyén cham) t&i cac viéc dinh ¢& va quy hoach mang duoc phan tich.

Qua trinh quy hoach mang vo tuyén WCDMA bao gém: dinh ¢& mang, hoach
dinh dung luong va viing phu chi tiét, va téi uu mang. Qué trinh dugc chi ra trong
hinh v& 4-1. Qua trinh quy hoach mang ciing ¢ cac pha va co cac dau vao va dau ra
turong ung. Su khai xudng cho qué trinh quy hoach mang c6 thé 1a céc su kién sau:

B Céc chi tidu ky thuat dusi mac muc tieu duoc thiét 1ap.

B su thay ddi trong chién luoc kinh doanh.

B Phat trién cac dich vu moi.

. Sy thay doi vé quyén wu tién cac dich vu.

B su thay déi trong quyén wu tién cua khach hang.

Sy thay ddi chién lugc kinh doanh lién quan dén sy thay doi phan &nh viéc thiét
lap théng sé dau vao. Trong trudng hop van dé chi tiéu lién quan dén sy thay ddi cac
thong sé6 RRM, su thay dbi phan cimg. ..

Trong pha quy hoach ban dau (dinh ¢c& mang) cung cap mot su danh gia ban dau
nhanh nhat vé kich c¢& ciia mang va dung luong cua cac thanh phan. Pha nay bao gom
quy hoach cho ca mang truy nhap va mang 16i. Trong pha quy hoach chi tiét, mat do
site da dinh ¢& dugc Xt 1y trén ban d6 s6 dé gigi han vé mit vat Iy céc théng sé cua
mang. Viéc phan tich WCDMA 1a mét qué trinh Iap lai, cac yéu cau vé dung lugng
dugc quan tdm nhu la cac MS riéng r& trong sy md phong WCDMA. Trong pha hoach
dinh chi tiét, thuc hién su phan tich két hop dé kiém tra néu yéu cau thiét 1ap thuc té
duoc dap ung. Trong pha quy hoach, viéc ti vu c6 nghia 1a c¢6 thé duoc thuc hién
bang cach diéu khién nhiéu dudi dang anten phu hop, ciu hinh site, sy chon lya vi tri,
hay dat nghiéng anten. Hon nira, c4c chi tiéu cia mang, c6 thé tién dén gan hon cac
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muc tiéu yéu cau bang céch st dung bo khuéch dai MHA (mast head amplifier) hay
cac so do phan tap.

Pau vao Paura

-S6 tram gdc va cdc site.
Céc véu chu phi s6 . - C4u hinh tram gdc

- Cédc yéu cau phd séng Pinh c6 >

- C4c yéu cau vé dung lugng

- C4c yéu ciu vé chat lugng

- Kiéu viing/ kiéu truyén

séng vo tuyén

- Chon lya site

- Hoach dinh viing - CAu hinh tram gdc
phu va dung »| - Céc thong s§ cu thé cla
lugng. cell cho céc thudt toan RRM.
-Phén tich viing pht va dung
- Hién thi chi tiéu lugng.
k§ thuit mang - Phan tich QoS
Cic chi tidu ky thuat ciia - Toi vu . )
> <«—{ Dicu chinh cdc thong sd

mang do dugc

RRM

[

Hinh 4- 1 Qua trinh quy hoach mang WCDMA
Trong trudng hop, chién luge kinh doanh thay dbi, viéc dinh ¢& va quy hoach chi
tiét co thé cung cap céc thong tin cd gié trj lién quan dén viéc mé rong mang. Théng
tin luu luong do 6 thé dugce dwa vao cac cong cu hoach dinh. Cac théng tin nay co thé
duogc st dung nhiéu hon nira trong qua trinh kiém tra céc kha niang ving phu va dung
lurong cua mang da dugc quy hoach.

4.2 Pinh cé mang.

Dinh ¢& mang vo tuyén WCDMA 1a mét qua trinh quy hoach ban dau nho d6
ma cau hinh caa mang va tong cac thiét bi mang duoc tinh toan, dua vao cac yéu cau
ctia nha van hanh mang. Cac yéu cau cua nha van hanh mang lién quan dén cac dac
diém sau:

Vung phu:
- Vung phu song.
- Théng tin vé loai viing pha s6ng.
- Piéu kién truyén song.
Dung luong:
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- Phd sén co.
- Du doan sy tang trudng so thué bao.
- Théng tin mat d6 luu Iuong.
Chét luong dich vu (QoS):
- Xé&c suét vi tri cac vung (kha ning pha s6ng).
- Xé&c suat nghan.
- Thong lugng ngudi sir dung dau cudi.

Muc tiéu ctia pha dinh ¢& mang Ia tinh toan mat d site va cau hinh site yéu cau
cho céc viing pha quan tam. Céac hoat dong quy hoach mang truy nhap mang v tuyén
RAN bao gém: Tinh toan quy lién két vé tuyén (RLB), phan tich ving phu, danh gia
dung lwong va cudi cing Ia tinh toan cho tdng sé cac thiét bi phan cang tram gbc, cac
site va bo diéu khién mang v tuyén (RNC), c4c thiét bi tai cac giao dién khac nhau va
phan tir mang 151 (nhw 1a céc ving chuyén mach kénh va céc viing chuyén mach goi ).

Cé4c hoat ddng cu thé caa dinh c& mang WCDMA bao gom:
4.2.1 Phéan tich vung ph.

Qua trinh phan tich ving phu vo tuyén thuc hién khao sat cac dia diém can phu
s6ng va kiéu ving phu can cung cip cho cac dja diém nay. Céc loai ving phu thong
thudng nhu: cic ving thuong mai, cac ving dan sé c6 mat do dan sb cao, va cac
duong cao téc chinh. Do vay can phai c6 céc thdng tin vé cac ving can pha séng. Cac
thong tin c6 thé dua trén ban db nhu: mat do dan cu, ving d6 1a thanh phd, ngoai 6,
nong thon, vung nao 1a khu thwong mai, khu cdng nghiép...

Muc dich ctia qua trinh khao sat nay bao gom:

B Dé dam bao cung cép mot dung lwong phit hop cho cac viing nay
B Biét dugc dic diém truyén séng ciia ving dé xac dinh méi truong truyén séng
vi mdi moi trudng s& co tac dong tryc tiép dén md hinh truyén song.

Phu thudc vao kiéu méi trudng ma co thé co cac mic pha séng khac nhau. Vi
du: déi v&i cac viing ngoai 6 va thanh thi thi cung cap cac vung pha trong nha. Tuy
nhién, dbi vdi cac viing c¢6 duong cao toc thi chi can dén ving phu trong xe. Con céc
viing phu khéc thi chi can cung cap cac ving pha ngoai troi. B6i véi cac hé thong
GSM khao sat cac nhan té nay da co thé bat tay vao thiét ké. Nhung ddi véi cac hé
thdng WCDMA thi can phai xem xét thém kiéu dich vu s& cung cap hoac c6 san trong
vung.
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Céc thong tin vé viing phu s& duoc dung dé chuan bi quy hoach viing pha ban
dau. Truéc khi quy hoach viing pht can phai quan tdm dau tién dén quy duong truyén
v tuyén. Quy duong truyén vo tuyén dic trung cho ting loai dich vu, tic 1a mdi loai
dich vu yéu cau mot quy dudng truyén nhat dinh dam bao dap tng cac yéu cau dit ra.

4.2.1.1 Tinh toan quy dwong truyén vo tuyén.

Ciing giéng nhu cac hé thong thong tin di dong té bao khac, quy dudng truyén
trong hé théng WCDMA dung dé tinh toan suy hao dudng truyén cho phép 16n nhat
dé tinh toan ving pha (tinh ban kinh cell ) caa mot tram gdc va tram di dong. Cac
thanh phan dé tinh suy hao cho phép Ién nhat cia tin hiéu tir tram phat dén tram thu
goi la quy dudng truyén (cha y: ddi v6i duong 16n may phat 1a MS, mdy thu 1a BS; ddi
v6i duong xudng: may phat 1a BS, may thu 1a MS). Quy duong truyén tong quét cho
ca duong 1én va duong xubéng bao gébm céc thanh phan sau:

(al). Cong sudt may phat trung binh trén mgt kénh heu lwong (dBm) : 14 gia tri trung
binh caa cong suat phat tong trén mot chu trinh truyén din véi cong suét phat cuc dai
lic bat dau phat.

(a2). Cong sudt may phat cue dai trén mét kénh lwu lirong (dBm): cdng suat tong cong
tai dau ra cia may phat cho mot kénh luu luong don.

(a3).Cong suat may phat tong céng cuc dai (dBm): tdng cong suat phat cuc dai cua tat
ca cac kénh.

(b). Ton hao do ghép, gidc cam va do cap(may phat) (dB): suy hao tong cong cua tat
ca cac thanh phan cua hé thdng truyén dan gitta dau ra cia may phat va dau vao anten.

(C). Téng ich anten phdt (dBi): ting ich cuc dai cia anten phét trong mat phang ngang
(x4c dinh theo dB so v&i mot vat phéat xa dang hudng).

(d1). EIRP cua may phat trén mét kénh leu lwong (dBm): tong cong suat dau ra may
phat cho mot kénh(dBm), cac suy hao do hé théng truyén dan (-dB), va ting ich anten
may phat (dBi) theo hudng buc xa cuc dai.

(d2). EIRP cuia may phat: tong ciia cong suat may phat cua tat ca cac kénh (dBm), céc
suy hao do hé théng truyén din (-dB), va ting ich anten phat (dBi).

(€). Téng ich anten thu (dBi): ting ich t6i da cua anten thu trong mat phang ngang; n6
dugc xac dinh theo dB so véi mot vat phat xa dang huéng.
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(f). Tén hao do bé chia, dau néi va do cap (May thu) (dB): bao gom céc ton hao cua
tat ca cac thanh phan trong hé thong truyén dan giira dau ra cua anten thu va dau vao
cua may thu .

(9). Hé s tap &m may thu (dB): hé sb tap am cua hé théng thu tai dau vao may thu.

(h) (H). Mdt dg tao am nhiét, No(dBm/Hz): cong suat tap am trén mot Hz tai dau vao
may thu. Luu ¥ rang (h) 1 don vi logarit con (H) 1a theo don vi tuyén tinh.

(i) (1). Mdt dé nhiéu may thu l, (dBm/Hz): céng suat nhiéu trén mot Hz tai dau vao
may thu. N6 twong ¢ng vai ty s6 cdng suat nhidu trong dai trén do rong bang tan. Luu
¥ (i) 1a theo don vi logarit va (I) theo don vi tuyén tinh. Mat do nhidu may thu I, d6i
vé6i duong xubng la cong suat nhidu trén mot Hz tai may thu MS & bién gisi ving phi
song, trong mot cell phia trong.

(j): Mdt dg tap am nhiéu hiéu dung tong céng (dBm/Hz): tong logarit cua mat do tap
am may thu va hé sb tap am may thu cong sé hoc véi mat do nhiéu may thu.

(K). Téc d@s théng tin (10logio(Ry)) (dBHz): téc d6 bit cua kénh theo (dBHz); viéc lua
chon R, phai phu hop véi cac gia thiét Es.

(). Ty s6 Eux/(No+1o) Yéu cau (dB): ty sb gitta ning luong thu duoc caa mot bit thdng
tin trén mat do cong suit nhidu va tap &m hiéu dung can thiét dé thoa man dugc cac
muc tiéu vé chit luong.

(m). HJ nhay may thu (j+k+1) (dBm): muc tin hiéu can dat duoc tai dau vao may thu
dé co duoc ty sé Ey/(No+lo) Yéu cau.

(n). Dé loil Suy hao chuyén giao (dB): d loi/suy hao () do viéc chuyén giao dé duy
tri d6 tin cay cu thé tai bién gidi cell.

(0). Tang ich (d¢ loi) phan tdp (dB): tang ich hiéu dung dat dugc nho st dung cac ky
thuat phan tap. Néu tang ich phéan tap da dugc gop trong Ey/(Ng+lo), thi nd s& khong
dugc dua thém ¢ day.

(0°). Cac tang ich khac (dB): cac tang ich phy, vi du nhu da truy nhap phén tap theo
khéng gian ¢ thé tao thém tang ich anten.

(p). Pé du triz phadinh chudn Log (dB): duoc xac dinh tai bién gigi cell ddi véi cac
cell riéng 1é ang véi d6 du trir yéu cau dé cung cap xac suat phu song xac dinh trén
cac cell riéng lé.
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(). Suy hao dwong truyén toi da (dB):suy hao tdi da dé cho phép dé may thu cé thé
thu duoc tin hiéu tir may phét tai bién giéi cell. Suy hao téi da=d1-m+(e-f)+o+o’+n-p

(r). Ban Kkinh t6i da, Rmax (km): dugc tinh toan cho mdi hoan canh trién khai, né duoc
xéac dinh bang ban kinh tng véi suy hao téi da.

Trong WCDMA, c6 mét sb céac thong sé dic biét trong quy duong truyén ma khéng
duoc st dung trong hé thdng truy nhap vo tuyén cua GSM, do la:
* Dj dir trie nhiéu
Do dit trix nhiéu 12 mot ham sé cua tong cong tai trong cell. Tai caa cell va hé
s6 tai tac dong nén ving phi, nén can phai co d6 du trit nhidu. Néu cho phép tai trong
hé thong cang 16n, do dir trit nhidu can thiét cho duong Ién cang 16n va viing phu cang
nho. Gi4 tri tai tdng cong c6 anh huong truc tiép dén vang phu cell va vi thé ma anh
huang gian tiép dén chét lugng cua cac dich vu. i voi cac trudng hop gidi han viing
pht can mot do du trix nhidu nho hon, con d6i véi truong hop gidi han dung lugng thi
st dung d6 dit trit nhiéu Ién hon. Trong trudng hop giéi han ving phu, kich ¢& cell bi
giéi han boi gia tri suy hao Ién duong truyén Ién nhat cho phép trong quy dudng
truyén va khéng sir dung hét dung lwong giao dién vo tuyén Ion nhat cua site tram géc.
Thong thuong gia tri do dit trit nhiéu trong truong hop giéi han ving pha l1a 1.0-3.0dB,
tuong tng Vvaoi tai 20-50%.

B P du tri phadinh nhanh (khodng hé diéu khién cong sudt).

Mot sé khoang ha can cho cong suat phat cua tram di dong dé duy tri viéc diéu
khién cong suat hop ly. Théng sé nay duoc ap dung mot cach dic biét cho MS di bo di
chuyén cham ma tai d6 diéu khién cong sut nhanh c6 thé bu phadinh nhanh mét cach
hiéu qua.

Mot anh huong khac cua diéu khién cong suat nhanh 13 ting cong suat phat can
thiét trung binh (mitc tang céng sudt phat). Trong trudng hop MS di chuyén cham,
diéu khién cong suat co thé theo kip kénh phadinh va mirc ting cong suat trung binh.
Diéu nay rat can thiét trong céac cell cia MS d6 dé cung cap chat lwong tét nhat cho
cac két ndi va khdng gay ra bat car mot tac hai ndo khi cong suat phat ting dugc bl boi
kénh phadinh. Tuy nhién di véi cell 1an can thi lai ting thém nhiéu boi vi phadinh
nhanh trong cac kénh la khong twong quan. Cac gia tri thong thuong cua do du trir
phadinh nhanh 14 2.0 - 5.0dB ddi vé&i cac MS di chuyén cham.

B ps 10i chuyén giao mém

Chuyén giao mém hay cting cung cap mot do loi chong lai phadinh cham bang

cach giam do du trir phadinh chuan log yéu cau. Do trén thyc té phadinh cham mot
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phan khong twong quan gitra cac cell, va bang cach thuc hién chuyén giao, may di
dong c6 thé chon lya mot lién két thong tin tot hon. Hon nita, chuyén giao mém dem
lai mot do loi phan tap bd sung chdng lai phadinh nhanh bang céch giam Eu/Ng tuy
theo lién két vo tuyén don do tac dung cua viéc két hop phan tap macro. Tong do loi
la mot ham sé cua toe dd may di dong va phu thudc vao thuat toan két hop phan tap
duoc st dung trong bo thu va hién trang tré kénh.

Sau day s& dua ra cac vi du vé quy lién két cho céc dich vu UMTS dién hinh:
dich vu thoai 12.2kbps str dung bo ma hod, giai ma thoai da toc do thich nghi AMR,
dich vu dir liéu thoi gian thuc 144 kbps va dich vu dir liéu phi thoi gian thuc 384kbps
trong moi trudng té bao macro d6 thi véi mirc tang nhiéu duong 1én 1a 3dB. Do dir trit
nhiéu 3dB duoc sir dung cho mirc ting cong suat duong Ién. Céc gia dinh trong quy
duong truyén cua cac bo thu va phat duoc chi ra trong bang 4-1va 4-2.

Bang 4- 1 Gia dinh quy dwong truyén cia mdy di dong

Pau cudi thoai Pau cudi dir liéu
Cong suat phat I6n nhat | 21dBm 24 dBm
Tang ich anten 0dBi 2dBi
Suy hao co thé 3dB 0dB

Bang 4- 2 Gid dinh vé quy duong truyén ciia tram goc

nhiéu 5dB
Tang ich cua Anten 18 dBi (tram goc 3 sector)
En/No Yéu cau Thoai : 5.0dB

Dir liéu thoi gian thuc 144 kbps: 1.5 dB
Dir liéu phi thoi gian thuc 384kbps: 1.0 dB
Suy hao cap 2.0dB

Quy duong truyén trong bang 4-3 duoc tinh toan cho toc do thoai 12.2 kbps doi
VSi nguoi s dung trong xe bao gom suy hao trong xe 1a 8.0dB. Trudng hop nay
khéng st dung do dir trir phadinh boi vi tai tbc d6 120kbps diéu khién cong suat
nhanh khdng thé b phadinh. Gia sir Ey/Ng yéu cau 1a 5.0dB. Ep/N, Yéu cau tuy thuoc
vao tdc do bit, dich vu va hién trang da duong, téc do di dong, cac thuat toan bo thu va
cau trdc anten tram géc. Poi véi may di dong toc do thap, Ex/No Yéu cau thap nhung
lai doi hoi do dir trir phadinh nhanh.
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Bdng 4- 3 Quy duong truyén tham khdo cho dich vu thoai 12.2 kbps da toc dg (120km/h,
nguoi su dung o trong xe o to, kénh Verhicular A voi chuyén giao mém)

Dich vu thoai 12.2kbps (120 km/h, trong xe hoi)

Codng suat phat 16n nhat cua MS [W] 0.125

Cong suat phat I6n nhat caa MS [dBm] 21.0 |a

Do tang ich cua anten MS [dBi] 0.0 b

Suy hao co thé [dB] 3.0 c

Cong suat buc xa ding hudéng tuong duong (EIRP) | 18.0 d =a+b-c

[dBm]

Mat do tap am nhiét [dBm/Hz] -174.0 | e

Dang nhiéu bo thu tram goc [dB] 5.0 f

Mat do tap am bo thu [dBm/Hz] -169.0 | g=e+f

Cong suat tap &m bo thu [dBm] -103.2 | h=g+10*log(3840000)

Do dir trir nhiéu [dB] 3.0 i

Tap am hiéu dung tong cong + nhiéu [dBm] -100.2 | j=h+i

Do lgi xu Iy [dB] 250 | k=10*log (3840/12.2)

Eu/No yéu cau [dB] 5.0 [

Do nhay thu [dBm] 1202 | m=lk+j

Do ting ich anten tram goc [dBi] 18.0 n

Suy hao cap bén trong tram goc [dB] 2.0 0

Do du trir phadinh nhanh [dB] 0.0 p

Suy hao dwong truyén Ién nhat [dB] 154.2 |g=d-m+n-o0-p
L CElmfwEs

Do dir trir phadinh normal log [dB] 7.3 r

Do loi chuyén giao mém [dB], nhiéu cell 3.0 S

Suy hao do ¢ trong xe [dB] 8.0 t

Suy hao truyén séng dwoe phép doi véi pham vi 1419 |[u=q-r+st

caa cell [dB]

Bang 4-4 chi ra quy duong truyén cho cac dich vu thoi gian thuc 144kbps khi
X4C suat vi tri & bén trong nha 1a 80% duoc cung cap bai cac tram gbc ngoai troi.

Bang 4-4 chi ra rang quy dudng truyén cua dich vu dir liéu thoi gian thuc 144
kbps chi khac véi dich vu thoai 12.2 kbps V& d6 lgi xur ly, cong suat phat may di dong
cao hon, va Ey/Ny yéu cau thip hon. Hon nira, khoang hé 1a 4.0dB duoc du trit cho
diéu khién céng suat nhanh c6 thé bu cho phadinh tai toc do 3km/h. Gia st suy hao
tham nhap toa nha binh quén la 15dB.
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Bang 4- 4 Quy duwong truyen cua cac dich vy thoi gian thuc toc dé 144kbps (vén téc di dong
2km/h, nguoi s dung trong nha dwoc phuc vu boi BS ngoai troi, kénh Vehicular A, voi
chuyén giao mém)

Dich vu dir lieu 144kbps
L TopmeydEmw ]
Cong suat phat I6n nhat cia MS [W] 0.25
Cong suat phat I6n nhat cia MS [dBm] 240 |a
D¢ tang ich cua anten MS [dBi] 2.0 B
Suy hao co thé [dB] 0.0 C
Cong suat buc xa ding hudéng tuwong duong (EIRP) | 26.0 d =a+b-c
[dBm]
Mat do tap am nhiét [dBm/Hz] -1740 | E
Dang nhiéu bo thu tram goc [dB] 5.0 F
Mat do tap am bo thu [dBm/Hz] -169.0 | g=e+f
Cong suat tap &m bo thu [dBm] -103.2 | h=g+10*log(3840000)
Do dir trir nhiéu [dB] 3.0 |
Tap am hiéu dung tong cong + nhiéu [dBm] -100.2 | j=h+i
Do lgi xtr ly [dB] 14.3 k=10*log (3840/144)
Eu/No yéu cau [dB] 1.5 L
Do nhay thu [dBm] -113.0 | m =l-k+j
Do ting ich anten tram goc [dBi] 18.0 N
Suy hao cap bén trong tram goc [dB] 2.0 @)
Do du trir phadinh nhanh [dB] 4.0 P
Suy hao dwong truyén Ién nhat [dB] 151.0 [g=d-m+n-o-p
Do dix trit phadinh normal log [dB] 4.2 R
Do loi chuyén giao mém [dB], nhiéu cell 2.0 S
Suy hao do ¢ trong xe , trong nha [dB] 15.0 T
Suy hao truyén séng dwoc phép ddi véi pham vi [ 133.8 [u=q-r+s-t
caa cell [dB]

Gid tri q dua ra suy hao duong truyén 16n nhat gitta anten may di dong va tram
gdc. Do dy trit bd sung r va t can dé dam bao cho viing phu indoor véi sy c6 mit cua
vat che khuat. Su che khuat gay ra boi cac toa nha, qua doi ...va duoc md hinh hoa
boi phadinh chuan log. Gia tri u dung dé tinh toan kich c& cell.
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Bang 4- 5 Quy duwong truyén tham khdo cua dich vu dd liéu phi thoi gian thic 384 kbps
(3km/h, nguwoi sir dung ngoai troi, kénh Vehicular A, khéng chuyén giao mém)

Dich vu dir liéu phi thai gian thuc 384 kbps

Codng suat phat 16n nhat cua MS [W] 0.25

Cong suat phat I6n nhat caa MS [dBm] 240 |a

Do tang ich cua anten MS [dBi] 2.0 b

Suy hao co thé [dB] 0.0 c

Cong suat bic xa dang hudng twong duong (EIRP) | 26.0 d =a+b-c

[dBm]

Mat do tap am nhiét [dBm/Hz] -174.0 | e

Dang nhiéu bo thu tram goc [dB] 5.0 f

Mat do tap am bo thu [dBm/Hz] -169.0 | g=e+f

Cong suat tap &m bo thu [dBm] -103.2 | h=g+10*log(3840000)
Do dit trir nhiéu [dB] 3.0 i

Tap am hiéu dung tong cong + nhiéu [dBm] -100.2 | j=h+i

Do lgi xu Iy [dB] 10.0 | k=10*log (3840/384)
Eu/No yéu cau [dB] 1.0 |

Do nhay thu [dBm] -109.2 | m =Ik+j

Do ting ich anten tram goc [dBi] 18.0 n

Suy hao cap bén trong tram goc [dB] 2.0 0

Do du trir phadinh nhanh [dB] 4.0 p

Suy hao dwong truyén Ién nhat [dB] 1472 [g=d-m+n-0-p
Do dir trir phadinh normal log [dB] : r

Do loi chuyén giao mém [dB], nhiéu cell 0.0 S

Suy hao do ¢ trong xe [dB] 0.0 t

Suy hao truyén song dwoc phép ddi véi pham vi [ 1399 |[u=q-r+s-t
caa cell [dB]

Bang 4-5 trinh bay quy lién két cho dich vu dit liéu phi thoi gian thuc 384kbps
trong moi truong outdoor. Do loi xir Iy thap hon trudng hop dit liéu thoi gian thuc
144kbps bai Vi toe d6 bit cao hon, Ey/Ny Yéu cau ciing thap hon. Truong hop nay gia
str khdng c6 chuyén giao mém.
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4.2.1.2 Higu sudt pha song.

Hiéu suat pha séng cia WCDMA dugc dinh nghia 14 dién tich viing pha trung
binh trén mot dai tram ddi v6i moi truong truyén song tham khao quy dinh trudc va
mat d6 luu luong can hd trg. Hiéu suat nay duoc tinh bang km?/dai tram.

T quy duong truyén, ban kinh cell R ¢6 thé dugc tinh cho md hinh truyén
song di biét, chang han nhu moé hinh Okumura-Hata, Walfish-lkegami. Mé hinh
truyén séng mo ta su truyén song tinh trung binh trong méi truong d6, ndé chuyén doi
suy hao truyén song duoc phép tinh bang dB trén hang u thanh béan kinh cell 16n nhat
tinh ra km. Khi ban kinh pht séng cua cell duoc xac dinh thi c6 thé tinh dugc dién
tich pha séng cua cell (phu thuoc vao cau hinh phan doan cua anten tram géc) theo
congthuc: S=K.R?

Véi K 13 hé sé ng véi sé doan trong cell dugc cho trong bang sau:

Bang 4- 6 Gia tri K theo cdu hinh site.
Cau hinh site | V6 huéng | 2 doan 3 doan 6 doan
K 2.6 1.3 1.95 2.6

Vi du : tinh theo m6 hinh Walfish — Ikegami (COST 231) cho cell macro vung
d6 thi v6i do cao anten tram géc 1a 40m, do cao anten MS 1a 2m va tan s séng mang
1950 MHz, va céc thdng sé mic dinh khéc, ta tinh dugc suy hao truyén song nhu sau:
L[dB] =138.17 + 38log;o(R). Trong d6 R 1a ban kinh phu séng cua cell

Céch tinh toan theo cac mé hinh truyén séng duoc trinh bay trong phu luc C.
Déi véi viing ngoai 6, gia st hé sé sira 16i bo sung 1a 8dB c6 suy hao duong truyén la
L=130.17+38log10(R).

Qua trinh tinh toan ban kinh cell co6 thé tom tat trong hinh vé sau:
Céc thong s6 Suy hao dudng truyén 16n nhit gitta anten Ha
A A L 1 oan 5 2 ang q
hé thong mdy di dong va anten tram goc
Xdc suat ving Do dy trit ddm bdo cho cdc dich vy trong | o
ph yéu cau trudng hop bi che khuat hay indoor [dB] Hang rva hang 1
Kiéu viing, M5 hinh truyén séng dé chuyén ddi suy
tin s6 hao thanh ban kinh cell R

Hinh 4- 2 Tinh todn ban kinh cell
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4.2.2 Phan tich dung lugng.

Dya vao quy duong truyén va st dung mé hinh truyén séng phu hop sé tinh
dugc ving pha vé tuyén ban dau (céng viéc nay thuong duoc thuc hién bang phan
mém quy hoach).

Tuy nhién day chi 1a mot phan quy hoach ban dau. Budc tiép theo 1a can lam
cho quy hoach c6 hiéu qua dé dam bao hd tro tai (hay dung lugng) dy kién. Duy trix
nhidu duoc st dung dé loai bo nhidu do cac ngudi sir dung khéc sé tao ra. Tai cang 16n
thi nhiu cang 16n va @6 dir trix nhidu ciing phai cang 16n dé loai bo nhidu d6. Bang 4-
7 chi ra mdi quan hé gitra du trit nhiu duoc yéu cau bai tai dudng Ién.

Bang 4- 7 Moi quan hé giita di trit nhiéu dwoc yéu cau ing véi tai duong Ién.

Tai cell duwong Ién (%) | 0 10 20 50 75 90 95 99

Du trit nhiéu (dB) 0 046 |1 3 6 10 13 20
Tir bang 4-7 ¢6 thé thay tang tap am tién dén vd cung khi tai caa 6 tién dén 100%.

Tai cua cell cang Ion thi tap am cang tang va vung phu cua cell cang nho.

Khong thé dat duoc tai cell bang 100% nhung hoan todn c6 thé dat duoc tai cell
bang 60%-70%. Phai chuyén ddi tir tai cell tinh theo phan trim sang mot tham sb do
su sir dung cua thué bao nhu: tong sb thué bao ddi voi mét ving dich vu cho truéc,
téng thong lwong. Diéu ndy cho phép biét dugc ving pha cua cell ¢6 thé hd tro tai dén
c6 hiéu qua hay khong. Vi du: gia st quy hoach cell dwa vao quy duong truyén ccho
mét dich vu cu thé (chang han nhu dich vy dit liéu 128kbps) va mot du trix nhidu cu
thé (chang han 4dB cho tai dudng Ién bang 60%). Mét cell cho trudc c6 mot ving phi
cu thé. Sau d6 khao sat ving pha va danh gia xem tai dy kién trong ving pha s& nho
hon tai dugce dua ra trong quy hoach lan dau hay khéng. Néu khong hd trg duoc tai
trong mot sé khu vuc thi can phai sira d6i ban quy hoach (c6 thé bang cach bd sung
tram goc) va qué trinh quy hoach 1a mét qua trinh Iap nhiéu lan dé duoc gia tri can
tinh.

4.2.2.1 Tinh toan hé sé tdi
Pha 2 caa dinh c& 1a tinh toan tong sé luu lwong trén mot site tram géc. Khi hé
s6 sir dung lai tan s6 cua hé thong WCDMA 1a 1, hé théng thuong co dic tinh gigi
han nhiéu va phai tinh todn tong lugng nhidu va dung luong cac cell dugc cap phat
a. Hé sé tdi dwong lén.
C6 2 cach do: Tinh toan tai dua vao cong suat thu bang rong, va tinh toan dya
Va0 tai giao dién vo tuyén.
al. Tinh toan hé s tai dua vao cdng suét thu bang rong.
Céc muc cong suat thu bang rong duoc do & NUt B, hé s6 tai duoc tinh toan nhur
sau:
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- Goi tong cdng suat nhidu bang rong thu dugc & NGt B 13 |y , bao gdm: cdng suat
nhidu cua ngudi st dung trong cing cell (lown); €ONY suat nhidu cua ngudi sir dung tir
cac cell khac (loi); tap &m may thu va tap am nén (Py).

ltotal = lown + ot + Ph.
- Mikc ting tap am (NR) dwong lén duge dinh nghia 14 ty sé gitra cong suat thu dugc

chia cho cdng suat tap &m Py .
NR(UL) = Jout hl
I:)N

- P R
vi il B> =l
total

Trong do: lioia duge do & NUt B ; Py dugc cho trudec.
a2. Tinh toan hé s tai dua vao thong lugng.
Hiéu suat pho theo ly thuyét caa cell WCDMA c6 thé dugc tinh toan tir phuong
trinh tai. Trudc hét ta xac dinh Ey/No, ning luong trén mot bit ngudi st dung chia cho
mat d6 pho tap am:

Tin hiéu ctia ngudi st dung thi j

(E./Ny); = P06 lgi xit Iy clia ngudi s dung j x _ _
) Toéng cOng suat thu

(4.1)

EMNoy= 5 b
b/INoJ)j = T 5
: VjRj Itotal j

Trong d6, W 1a toc do chip, P; 1a cong suit tin hiéu thu tir nguoi st dung, v; 1a
hé s6 hoat dong clia ngudi sir dung j, R; 12 téc d¢ bit cia ngudi st dung j, VAl 12
téng cong suat thu bang rong bao gom cong suit tap &m nhiét trong tram géc. Suy ra
P; dugc tinh nhu sau

1
PJ = I I total (4 2)

. W
!Eb/No)lej Iv,

bt P; = L |1, thi hé s6 tai L cua mot két ndi nhur sau:

L= (4.3)

Nhiéu thu tong cong khong tinh tap am nhiét Py, c6 thé duoc tinh bang tong cua
cong suat thu tir N nguoi sir dung trong ciing maot cell

Itotal - I:)N = . * Iltotal (44)
J J

Mtc ting tap 4m duoc dinh nghia 13 ty s6 gitra tong cong suat thu bang rong va
cdng suat tap am:
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NR — _ total
I:>N

Str dung phuong trinh (4.4) ta duoc
NR - Itotal - 1 —

1
4.5
Py 1‘ 1| (9

Trong d6 hé s6 tai [l| duoc dinh nghia nhu sau:

] * (4.6)

Khi | tién gin t6i 1, muc tang tap 4m tuong wng gan téi gia tri khong xéac

dinh va hé théng dat duoc dung luong tai diém cuc caa né.

Thém vao dé, trong hé sb tai, nhidu tir cac cell khac phai dugc quan tam, ty s6
nhiéu tir cac cell khac va cua chinh cell d6 1a i dugc tinh nhu sau:

i = nhiéu tir cac cell khac/ nhiéu ciia chinh cell dé
Heé sb tai c6 thé viét nhu sau:

] lll)l- BB
J

(4.7)

E,/N,), IR I,
Phuong trinh tai mé ta tong muc ting tap 4m vuot qua tap &m nhiét do nhidu.
Muec tang tap &m = -10log:o(1- ). D6 dit trix nhidu trén hang i trong quy duong
truyén phai bang véi muc ting tap am 16n nhat da hoach dinh.Ty sé Ex/N, phu thudc
vao diéu khién cong suat vong kin va chuyén giao mém. Anh huong cua chuyén giao
mém duoc tinh bai d6 loi két hop phan tap vi mé theo két qua Ey/N, cua lién két don.
Céc thdng sb cho viéc tinh toan hé sé tai dudng 1én duoc chi ra trong bang 4-8.

Bdng 4- 8 Cdc théng so sir dung trong tinh todn hé so tdi dwong lén.

Dinh nghia Gia tri khuyén nghi
N S6 nguoi st dung trén mot cell
Vi Hé s6 hoat dong cua ngudi st dung j tai | 0.67 cho thoai, gia sir 50% hoat dong
16p vat ly thoai va téng phi DPCCH trong suét
DTX.

1.0 ddi voi dir lieu

Epn/No | Ning lugng tin hiéu caa mot bit chia cho | Phu thugc vao dich vy, téc do bit, kénh
mat do phd tap am duoc ydu cau dé dap | phadinh da duong, do phan tap anten
g QoS (vi du nhu ty s6 15i bit). Tap am | thu, téc d6 di dong...

bao gom ca tap am nhiét va nhiéu.

W Tdc d6 chip WCDMA 3.84 Mcps

Rj Tdc do bit ciia nguoi sir dung j Phu thuoc vao dich vu

i Ty s6 nhiéu tir cac cell khac va chinh cell | Cell macro véi cic anten da huéng:
d6 dugc xem xét bai bo thu tram gdc 55%, Macro cell véi 3 sector: 65%
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b. Hé s6 tai dwong xudng.
bl. Tinh toan tai dua vao cdng suit.

Tai cua cell ¢ thé duoc xac dinh bai tong cong suit phat duong xudng, Proar.
Hé s6 tai duong xudng | dwoc xac dinh bang ty s cua téng cong suét phat hién tai
chia cho cdng suat phét I6n nhat cia NGt B Ppay:

—_ Ptotal
= 4.8

max

Cha y rang phuong phép tinh toan tai ndy, Py khong dua ra thong tin chinh xac
vé dung luong giao dién vo tuyén duong xudng cuc dai ma hé thong c6 duoc. Mot cell
nho véi cling mot Py thi €6 tai giao dién vé tuyén cao hon & cell 16n hon.

b2. Tinh toan tai dua vao thong luong.

Hé sb tai duong xubng, | duoc xac dinh dua vao nguyén 1y twong ty nhu dbi

nc dmu| oo

Trong d6: -10log;o(1-Jl|) bing murc ting tap 4m vuot qua tap &m nhiét do

voi duong [én :

nhidu da truy nhap. Céac thdng sé st dung cho viéc tinh toan hé sé tai duong xudng
duogc chi ra trong bang 4.9

Trén dudng xudng, ty s6 nhiéu céc cell khac va cell phuc vu, i, phu thudc vao
vi tri ngudi sir dung vi thé ma khac nhau ddi véi mdi ngudi st dung j. Hé s6 tai co thé
Xap xi bang gid tri trung binh cua cell nhu sau:

L [T |1

Trong md hinh nhiéu duong xudng, anh huéng cua chuyén giao mém co thé

duoc md hinh hoa theo 2 cach:
1. Tang s6 két ndi bai trong chuyén giao mém UE lién két dong thoi véi ca 2 Nut B,
va giam Ep/Ng can thiét trén mot lién két véi do loi chuyén giao mém.
2. Giir cho s6 két néi c6 dinh, nghia 1a bang s6 ngudi sir dung, va st dung két hop
y&u cau Ep/No.

Gia str do loi chuyén giao mém trén 1 lién két 12 3dB, ty so Ey/Ng két hop gidng
nhau trong ca hai truong hop ¢ va khong cé chuyén giao mém. Ta khong can quan
tam anh hudong cia chuyén giao mém trong qué trinh dinh ¢& giao dién vo tuyén.
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Bang 4- 9 Céc thdng sé si dung trong viéc tinh toan hé so tai lién két don.

Pinh nghia Giéa tri khuyén nghi
N S6 ngudi st dung trén mot cell
Vj Hé sb hoat dong cia ngudi sir dung j tai | 0.58 cho thoai, gia st 50% hoat dong
16p vat ly thoai va tong phi DPCCH trong sudt
DTX
1.0 dbi véi dir lieu
Ew/No | Nang luong tin hiéu cua mot bit chia | Phu thudc vao dich vy, téc do bit, kénh
cho mat d pho tap 4m duoc yéu cau dé | phadinh da duong, do phan tap anten thu,
dap tmg QoS cho trudc(vi du nhu ty s6 | toe do di dong. ..
15i bit). Tap am bao gom ca tap a&m
nhiét va nhiéu.
W Tbc do chip WCDMA 3.84 Mcps
R; Tbc do bit cua nguoi sir dung j Phu thudc vao dich vu

Tinh truc giao cua kénh nguoi s dung j

Phu thudc vao qua trinh truyén song da
duong.

1: Kénh mét duong hoan toan truc giao.
0: Khoéng truc giao

Ty s6 cong suat cac cell khac vai cong
suat cell phuc vu, duoc thu bai ngudi sir
dung j

Mdi ngudi sir dung ¢ mot ij khac phu
thudc vao vi tri cua né trong cell va vat
che khuat log-normal.

Hé sé truc giao trung binh trong cell

Kénh ITU Vehicular A: ~50%
Kénh ITU Pedestrian A: ~90%

Ty s6 cdng suat tir cac cell khac va cell
phuc vu duoc thu bdi nguoi su dung.
Nhiéu cell phuc vy & day 1a bang rong

Cell macro véi cac anten da hudng:
55%, Macro cell vai 3 sector: 65%

cha

cell phuc vu 1a cell phu vu tét nhat. Néu mér nguoi sir dung dang thuc hién chuyén
giao mém, tdt ca cac tram goc khac trong tap hop tich cure diroc tinh 12 cell khac.

Pbi voi viéc dinh c& duong xudng, rat quan trong dé tinh toan tong céng suat

phat tram goc yéu cau. Viéc tinh toan nay dua vao cong suat phat trung binh d6i véi

ngudi sir dung, chir khdng phai cong suat phat cho bién gisi cell duoc chi ra trong quy

lien két. Ly do 1a cdng nghé bang rong dem lai do loi chinh trong viéc dinh ¢& bo

khuéch dai cong suat: Trong khi mot s6 nguoi str dung tai bién gisi cell yéu cau cong

suat cao, con nhimng nguoi sir dung khéac gan tram géc can tram goc phat cong suat it
hon tai cing mot thoi diém.
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Cong suat phat yéu cau nho nhit cho mdi ngudi sir dung duoc xac dinh bai suy
hao trung binh gitta bo phat tram géc va bo thu di dong, L, va do nhay thu may di
dong, véi su xuét hién caa nhidu da truy nhap (trong cell va giita cac cell). Anh huong
ciia muc ting tap Am do nhidu duoc cong thém vao cong suat nho nhat nay va tong
ctia chdng 1a céng suat phat yéu cau dbi véi mot ngudi sir dung tai vi tri ¢6 cong suat
bang cdng suat trung binh trong cell. Vé mit todn hoc cong suat phét tram gbc tong
cong cd thé mo ta bang phuong trinh sau:

N, |vv|L|-<EWj§ o
BS_TxP= (4.11)

Trong d6 Ny 1a mat d6 phd tap am cua bQ thu may di dong dau cudi. Gia trj caa
Nt co tinh toan nhu sau :
Nyt = kT IlINF
= -174.0 dBm + N F (gid si réng T=290K) (4.12)
Trong d6 k 13 hing s Boltzman =1.381 f1o® J/K, T 1a nhiét d6 tuyét déi Kelvin,
va NF 1a dang nhiu bo thu tram gdc thuong c6 gid tri tir 5-9dB.

* Phan tich c4c yéu to dnh huwong dén dung lwong va ving pha.

Trén ca duong 1én va duong xudng, tai giao dién vo tuyén anh huong dén ving
phu song, nhung khéng hoan toan giéng nhau. Sy khac nhau gitta duong cong tai
duong 1én va duong xudng duoc mo ta nhu sau. Suy hao dudng truyén Ién nhat (viing
pht) 12 mot ham sé cua tai duoc chi ra trong hinh vé& 4-3 d6i voi ca duong 1én va
duong xubng. Gia si mot site 3sector, va théng lwong cua mot site trén mot song
mang. Puong 1én duoc tinh toan cho dit liéu 144kbps, quy dudng truyén va mot sb gia
dinh duoc chi ra trong bang 4-10.

Trén dudng xudng, ving pha phu thugc nhiéu vao tai hon 1a trén duodng 18n, thé
hién trén hinh 4-10. Ly do 14 trén duong xubng, cong suat phat 16n nhat 13 10W nhung
khong quan tdm dén s6 ngudi str dung va dugc chia sé gitra cac nguoi sir dung, trong
khi trén duong 18n mdi ngudi st dung lai c6 mot lai c6 mot bo khuéeh dai cong suat
cta chinh nd. Vi thé, tham chi véi tai thap trén dudng xubng, viing phi van nhu 1a mot
ham sb giam cua s6 nguoi st dung.

RO rang rang véi mot su gia st nhu trén, ving phu bi gidi han boi duong 1én doi
VGi tai dudi 700kbps, trong khi dung lwong bi giéi han béi duong xudng. Dung luong
duoc trinh bay & trén phu thudc vao méi trudng va duoc thé hién thong qua vi du. Ta
can chd y rang, trong cac mang thé hé ba luu lugng gitta duong 1én va duong xudng,
va tai c6 thé khac nhau trén dudng 1én va duong xudng.
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Bdng 4- 10 Quy duong truyén va mot sé

gid dinh dwoc mo phong.

Cong suat phat may di dong 21dBm

D6 nhay may thu tram gdc -116 dBm
Cong suat phat tram goc 10W/40dBm
Do du trix nhiéu 2.0dB

Do du trir phadinh nhanh 2.0dB

Tang ich anten tram goc 18.0 dBi

Suy hao co thé 0.0dB

Tang ich anten di dong 2.0dBi

Ew/No 5.5dB

Ty s6 nhiéu gitra cell khac va cell phuc vu (i) 0.6

Suy hao cap 4 dB

Dung lugng Ién nhat dudng xuong 820 kbps/cell
Dung lugng I6n nhat duong 1én 1730 kbps/cell
Suy hao dwong truyén lén nhat 153.0 dB

Trong hinh 4-3 , gia sir cdng suét tram gdc 1a 10W,

néu ta str dung cdng suat 1a

20W, thi viing phi va dung luong dudng xudng ciing thay ddi. Su khac nhau vé ving
pha va dung lugng trong 2 truong hop duoc chi ra trong hinh 4-4

165
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o
=]

—&—Dowmlink 10 W
——TUplink 144 Kbps / 125 mW tzmninal

Coverag

155 4

n 2 is
uplink Limited

Maximum path loss [dB]

e

o
[==]

145

300 400

Capacity Is
\du'.\':'.i:.k lirmitad

500 600 800

Load [kbps]

700 GO0 1000

Hinh 4- 3 Mt vi du vé moi quan hé giita vimg phii va dung heong trén dwong lén va dwong
xuong

Néu ta ting cong suat duong xudng

3dB, c6 thé tang suy hao dudng truyén lon

nhat cao hon 3.0dB ma khong quan tdm dén tai. Su cai thién dung lugng s& nhé hon

cai thién viing pha do duong cong tai. Néu
dinh tai 153dB, d6 1a suy hao truyén song
2dB, thi dung luong duong xuéng co thé
750 kbps. Viéc ting cong suat phat dudng

ta gitr suy hao truyén song dudng xudng co
duong 18n 16n nhat voi do dy trir nhiéu 1a
tang 1én chi 10% (0.4dB) tir 680 kbps Ién
xubng dé tang dung luong duong xuéng la

khéng hiéu qua, bai vi cong suat cé san khong anh hudong dén dung luong cuc dai.
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Hinh 4- 4 Anh huéng ciia cong sudt phdt tram goc téi dung lwong va vimg phii trén duwong
xuong

Gia sir rang ta c6 cong suat phat dudng xudng 1a 20W, viéc chia cong suat
duong xudng gitra 2 tan sé s& ting dung luong dudng xudng tir 750kbps Ién toi
2x680Kbps =1360kbps, tuc 1a ting 80%. Viéc chia cdng suat duong xudng giita 2 tan
s6 song mang 1 mot phuong phap c6 hiéu qua dé ting dung lugng dudng xuéng ma
khéng can dau tu thém cac bo khuéch dai céng suat. Phuong phap chia cong suat yéu
cau viéc cap phat tan sé cua cac tram diéu khién cho phép sir dung 2 tin s6 s6ng mang
trong tram goc.

4.2.2.2 Higu sudt phaé.

Hiéu suat phd cia WCDMA ¢6 thé duoc dinh nghia boi sb cac cudc goi dong thoi
vGi mot s6 tde do bit xac dinh, hoic nhiéu tée do bit thich hop hon trong cac hé théng
thong tin thé hé 3, boi thong luong 16p vat Iy tong cong dugc hd tro trong méi cell
trén mot tan sé séng mang 5MHz. Hiéu suat phd duoc tinh bang kbps/cell/séng mang.
Hiéu suat pho la ham s6 ciia moi truong vo tuyén, su di dong ciia nguoi s dung va vi
tri, cac dich vu va chat luong caa dich vu, va diéu kién truyén séng. Su bién thién co
thé kha 16n (50-100%). Vi thé hau hét su md phong hé théng déu nd luc dé xuat mot
s6 chi thi vé hiéu suat pho trung binh cia WCDMA chi phan anh két qua cho mot sé
diéu kién cua cell xac dinh trudc va tuy theo ngudi sir dung.

Pé dinh ¢& cho luu luong ¢b dinh, dung luong ¢ thé dugc tinh todn mot céch
chinh x4c theo phwong trinh hé s6 tai di trinh bay. Quy luat chuyén d6i chung giira
viéc sir dung mot kénh thoai va mot kénh dix liéu c6 thé dya trén cac hé sb tai riéng ré
cho mdi dich vu.
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4.2.2.3 Dung lwong mém.
a. Dung luong Erlang.

Trong phan dinh ¢&, s6 kénh trén mot cell da dugc tinh toan. Dya vao do, ta co
thé tinh mat do luu lugng 16n nhat c6 thé dugc hd trg bai mot xac suat nghén cho
truéc. Mat do luu luong c6 thé duoc tinh trong bang Erlang, va dugc xac dinh nhu
sau:

T6c d6 cudc goi dén [calls/s]

Mat dd luu lugng [Erlang] =
Téc dd cudc goi di [calls/s]

(4.12)

Néu dung luwong bi nghén cung, tac 1a bi giéi han bai tong sé phan cung, dung
luong Erlang c6 thé thu duoc tir md hinh Erlang B.Néu dung lugng Ién nhat bi gioi
han bai tong s6 nhiéu trén giao dién vo tuyén, thi nd duge dinh nghia 1a dung luong
mém, boi vi khi khdng cé gié tri ¢ dinh riéng nao cho dung luong Ion nhat. Bdi véi
mot hé thong bi gidi han dung lwong mém, dung lugng Erlang khéng thé duogc tinh
toan tir bang Erlang B, bai vi n6 s& dem lai két qua khong dung. Tong sé kénh co s&
chi 16n hon sé kénh trung binh trén mot cell, boi vi cac cell 1an can chiu mot phan
nhidu,va vi thé ma mot luu lwong I6n hon c6 thé s dung vai cling xac suat nghén.
Dung luong mém c6 thé duogc giai thich nhu sau. Nhidu gay ra tir cac cell 1an can cang
it, thi s6 kénh trong cell trung tdm cang nhiéu, duoc chi ra trong hinh 4-5. Véi mét s6
it c4c kénh trén mot cell, tirc 1a dbi voi ngudi st dung dit lidu toe d6 bit cao, tai trung
binh phai kha thap dé dam bao xac suat ngh&n thap. Khi tai trung binh thap, thuong
tén tai mot dung luong phu trong cac cell 1an can. Dung luong nay c6 thé duoc cho
muon tir cac cell lién ké, vi thé ma viéc chia sé nhidu s& dem lai dung lwgng mém.
Dung lugng mém quan trong d6i véi nguoi sir dung dir liéu thoi gian thuc tée do bit
cao, vi du nhu déi véi cac két ndi hinh anh. Dung lwgng mém ciing c6 trong GSM néu
dung luong giao dién vo tuyén duoc gisi han bai tong sé nhidu thay vi sé khe thoi
gian; gia st rang hé so sir dung lai tan s6 cia GSM thap vai tai rat nho.

Mhigu tir cac cell lin cén cang it
=> Dung lworng cia cell trung tim cang lén

C T
= X

Hinh 4- 5 Chia sé nhiéu giita cac cell trong WCDMA.

Cac cell cd ta bdng nhau
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Trong tinh toan dung lwong mém duéi day gia su rang c6 sé thué bao gidng nhau
trong tat ca cac cell nhung cac két ndi bat dau va két thic mot cach doc lap. Thém vao
d6, khoang thoi gian céc cudc goi dén tuan theo phan bé Poisson.

Phuong phap nay c6 thé sir dung trong trong dinh ¢& khi tinh toan dung luong
Erlang. S& c6 dung lugng mém bo sung thém néu trong WCDMA néu sé ngudi sir
dung trong céc cell 1an can nho hon.

Su khac nhau giira ngh&n ciing va nghén mém duoc chi ra trong mot sé vi du
trén lién két duong 1én dudi day. Dung luong mém WCDMA duoc dinh nghia trong
phan nay nhu 1a phan ting ctia dung luong Erlang khi ngh&n mém so véi muc ting
dung lugng Erlang khi nghén cimg trong truong hop ciing s kénh 16n nhat tinh trung
binh trén mot cell.

Dung lugng Erlang v6i nghén mém

Dung lugng mém = -1
Dung lugng Erlang v&i nghén ciing

Dung luong mém duong Ién c6 thé dya vao tong nhidu tai tram gdc. Luong
nhidu tong cong nay bao gom nhiu cua cell phuc vu va nhidu tir cac cell khac. Vi thé,
s6 kénh tong cong c6 thé thu duoc bang cach nhan s kénh trén mot cell trong truong
hop tai bang nhau véi 1+i, hé sé nay dem lai mot dung lwong cell doc lap, khi

Nhiéu tir cell khdc Nhiéu tir cell khdc + Nhi€u cda cell phuc vu

1+i= +1=
Nhiéu clia cell phuc vu Nhiéu ciia cell phuc vu

Dung lugng cell bi cb 1ap

Dung lugng nhiéu cell

Cong thire Erlang B co ban dugc ap dung véi s6 kénh 16n hon (vn nhiéu). Dung
lwong Erlang c6 duoc sau d6 duoc chia déu giita cac cell. Tha tuc tinh toan dung
luong mém dugc tong két nhu sau:

1. Tinh ton s6 kénh trén mot cell, N, trong truong hop tai bang nhau, dya vao hé sb tai

duong lén

2. Nhan s kénh vai 1+i dé thu duoc vén kénh tong cong trong truong hop nghén mém.

3. Tinh toan Iuu lugng d& nghi 16n nhat tir cdng thac Erlang.

4. Chia dung lwong Erlang cho 1+i.

b. Cac vi du vé dung lwrong mém dwong Ién.

Mot s6 vi du dua ra trong bang 4-11

Dung lugng thu dugc, trén ca hai kénh dya vao phuong trinh tai va Erlang trén
mot cell, dugc chi ra trong bang 4-11. Hiéu suat trunking duoc chi ra trong bang 4-11
dugc dinh nghia nhu 1a dung lwong nghén cing chia cho sé kénh. Hiéu suat trunking
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cang thap, tai trung binh cang thap, dung lwong c6 thé muon tir céc cell 1an can cang

nhiéu, va dung luong mém cé duoc cang ln.

Bdng 4- 11 Vi du trong tinh todn dung lirong mém

Thong so Gia tri
Tdc do bit Thoai: 12.2 kbps
Dir li¢u thoi gian thuc: 16-144kbps
Hoat dong thoai Thoai 67%
Dt liéu 100%
Eu/No Thoai: 4dB

Dir liéu 16-32 kbps: 3dB
Dir liéu 64Kbps: 2dB
Dir liéu 144kbps: 1.5dB

I 0.55

Mtrc tang tap am

3dB (=50% hé s6 tai)

2%

Xac suat nghén

Bang 4- 12 Tinh todn dung hirong mém trén dwong Ién.

Toc dd bit | Cac kénh Dung lwrong | Hiéu suat | Dung lweng | Dung hrong
(kbps) trén mét cell | nghén cieng | trunking | nghén mém | mém

12.2 60.5 50.8 Erl 84% 53.5Erl 5%

16 39.0 30.1 Erl 7% 32.3Erl 7%

32 19.7 12.9 Erl 65% 14.4Erl 12%

64 12.5 7.0 Erl 56% 8.2Erl 17%

144 6.4 2.5 Erl 39% 3.2Erl 28%

Cha y rang cang cd nhiéu dung lugng mém cho céc tdc do bit cao hon so véi toe
do bit thdp. M4i quan hé nay duoc chi ra trong hinh 4-6

Soft capacity
30%
20%% uu
10% H i
o i i
Speech 16kbps  2kbps  Gdkbps 144kbps
12.2 khps

Hinh 4- 6 Dung luong mém la mét ham sé ciia toc dé bit cho cac két néi thoi gian thuyec.

105



Chwong 4 - Quy hoach mang vé tuyén WCDMA

Cha ¥ rang tong sé dung lugng mém ciing phy thudc vao méi trudng truyén séng
Va Va0 qua trinh quy hoach mang anh huéng téi gia tri i. Dung luong mém c6 thé thu
duoc chi khi thuat toan quan Iy ngudn tai nguyén vo tuyén cé thé sa dung mét dung
luong cao hon trong mot cell néu cac cell 1an can c6 tai thap hon. Dicu nay co thé dat
duoc néu thuat toan quan Iy ngudn tai nguyén vo tuyén dua vao nhiéu ma khong phai
tdc do bit hay s6 cac két ndi.

Dung luong mém tuong ty cling ton tai trén dudng xudng WCDMA dong thoi
trong ca GSM néu &p dung thuat toan quan Iy tai nguyén vo tuyén dua vao nhiéu.

4.3 Quy hoach ving phii va dung lugng chi tiét.

4.3.1 D dodn vang phii va dung luwong lap.

Phan nay s& trinh bay viéc hoach dinh chi tiét viing phii va dung luong. Trong
pha hoach dinh chi tiét, can dir liéu truyén thuc té tir cac ving hoach dinh, cing véi
mat d6 ngudi str dung duoc tinh toan va luu lugng ngudi st dung. Céc thong tin vé
C4c site tram gdc dang ton tai ciing can dé tan dung céc sy dau tu cho cac site di co.
Dau ra cua hoach dinh chi tiét viing pha va dung luong 12 vi tri tram gdc, cau hinh va
c4c thdng so.

\
Phin bd ngudi sit dung dén céc viing cin
tinh todn (mdt cdch ngiu nhién hoic dua
vio thdng tin tir cdc hé théng hién c6)

/

A

[ Tinh todn cdc mic nhi€u

Loai bd mot hay mot s&
ngudi st dung mot cich
ngiu nhién tai cell do.

Tai cell > Tai du
dodn 16n nha't

Viéc 14p hoan thanh, dua ra k&t qua:
- Cdc vlung phi
- Dung lugng trén mdt cell

Hinh 4- 7 Qua trinh tinh toan ving phi va dung luong lap

Bai vi trong WCDMA tat ca nguoi sir dung dang chia sé cac nguon tai nguyén
nhidu trong giao dién vo tuyén nén khong thé phan tich mot cach doc lap. Mdi nguoi

106



Chwong 4 - Quy hoach mang vé tuyén WCDMA

sir dung déu anh huong dén cac nguoi khac va 1am cho cdng suat phét cua ching thay
doi. Sy thay doi ban than ching lai gay ra su thay d6i va cir nhu vay. Vi thé, toan bo
quéa trinh du doan phai duoc thuc hién mot cach lap di 1ap lai cho dén khi cong suat
phat 6n dinh. Téc do may di dong, hién trang kénh da dudng va cac téc do bit, cac
kiéu dich vu cling dong vai trd quan trong hon so v&i cac hé thong di dong 2G. Hon
thé nita, diéu khién cdng suit nhanh trén ca duong 1én va duong xudng, chuyén giao
mém va mém hon, cac kénh dudng xudng truc giao ciing anh hudng dén cac chi tiéu
ky thuat cia hé thdng. Su khac nhau gitta du doan vang phu trong hé théng WCDMA
va TDMA/FDMA [ sy tinh toan nhidu trong WCDMA 14 chi yéu trong pha du doan.
Trong qué trinh hoach dinh viing pht GSM hién hanh, d6 nhay thu tram gdc thuong
duogc coi 14 hing sé va ngudng phu séng gidng nhau cho mdi tram gbc. Trong truong
hop d6 nhay thu cua tram géc phu thudc vao sé ngudi sir dung va toc do bit sir dung
trong tat ca cac cell, vi thé n6 1a cac chi tiét riéng cua dich vu va cua cell. Ciing chii y
rang trong cac mang 3G, dudng xudng c6 thé ¢ tai cao hon trén duong 18n. Viéc tinh
toan ving phu va dung luong lap dugc thuc hién theo so d6 sau hinh 4-7.

4.3.2 Cong cu hoach dinh.

Trong céc hé théng 2G, viéc hoach dinh chi tiét tap trung chu yéu vao hoach dinh
viing pha. Trong cac hé thdng 3G, viéc hoach dinh nhidu chi tiét va phan tich dung
lwong can thiét hon t6i vu ving phu. Cac cdng cu can thiét hd trg cac nha quy hoach
dé t6i wu cau hinh tram gdc, viéc chon lya anten, cac hudng dit cua anten, vi tri cac
site, @& dap ung chit lwong cua céc dich vu va cac yéu cau dung luong, dich vu véi
chi phi nhé nhét. Dé dat duoc két qua tdi wu, cong cu phai co day du cac kién thic cua
thuat todn quan ly tai nguy@n vo tuyén dé thuc hién van hanh va tao ra cac quyét dinh,
gidng nhu trong mang thuc té. Xac suat ving pha song duong 1én va dudng xudng
dugc xac dinh cho mét dich vu dic biét bang kiém tra tinh sin sang cua dich vu trong
mai Vi tri hoach dinh.

Pha hoach dinh chi tiét khdng khac nhiéu so véi hoach dinh mang 2G. Céc site va
sector dugc dit vao cong cu. Su khac nhau chinh Ia tim quan trong cta 16p luu luong.
Cac phuong phap phan tich chi tiét duoc dé xuat str dung cac tram goc roi rac trong
phan tich cia WCDMA. Mat do tram gdc trong céc cell khac nhau nén dya vao cac
thong tin luu lugng thuc té. Cac diém guan trong nén dugc xac dinh nhu 1a mot dau
vao dé phan tich chinh xac.

Cong cu hoach dinh & day 1a mot bo md phong tinh dya vao diéu kién trung binh
va cac thong tin nhanh tir mang cé thé dugc lay ra.con bo md phong dong bao gom
ciac md hinh di dong va moé hinh luu luong ching cé thé duoc phét trién va thi
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nghiém céc thuat todn quan ly ngudn tai nguyén vo tuyén trong moi truong thuc té, va
két qua cua sy md phong nay 1a dau vao cho cong cu hoach dinh mang. Vi du nhu
hiéu suat thuc té cua thuat toan chuyén giao véi céac 16i do dac va tré c6 thé duoc kiém
tra trong cdng cu dong va két qua duoc dua va cong cu hoach dinh mang. Viéc kiém
tra cac thuat toan RRM yéu cau mé hinh chinh xéac cua hiéu suat lién két WCDMA, va
vi thé mot su giai quyét vé mat thoi gian twong ang véi tan sé diéu khién cong suit 1a
1.5kHz dugc str dung trong bd mo phong dong.

4.3.2.1 Sir 1ap lai trén dwong 1én va dwong xuéng.

Muc tiéu cta su 13p lai duong 1&n 1a phan bd cac cong suat phat caa tram di dong
dugc md phong dé gié tri cac mac nhiéu va d6 nhay thu tram goc hoi tu. Muac d6 nhay
thu tram gbc duoc sira dung boi mac nhidu dudng 1én duoc tinh todn (Mt ting tap
am) va vi thé 1a chi tiét riéng cua cell. Anh huéng cua tai duong 1én ddi voi d6 nhay
thu duoc tinh boi -10log,,(1-Jl| ). Trong su 1ap lai duong 1én cac cong suét phét cua
MS duoc tinh toan dya vao mic do nhay thu cua may cha tét nhat, dich vu, toc do va
suy hao lién két. Cac cong suat phat duoc so sanh vai cdng suat phat 16n nhat cho
phép cua cac MS, va cac MS vuot quéa gisi han nay s& bj day ra ngoai. Nhiéu c6 thé
duoc tinh toén lai va cac gia tri tai méi va cac d6 nhay cho mdi tram gdc duogc an dinh.
Néu hé sb tai duong 1én cao hon gisi han thiét l1ap, cac MS di chuyén ngau nhién tur
cac cell tai nhiéu nhit dén cac séng mang khac (néu phé cho phép) hoic bi day ra.

Muc dich cua viéc lap duong xubng 1a dé phan phdi mot cach chinh xac cac cong
suit phat tram gdc dén mdi tram di dong cho tai khi tin hiéu thu tai tram di dong dap
g ty sb Ey/No muc tiéu.
4.3.2.2 M0 hinh hoé cac chi tieu mizc lién két.

Trong qué trinh dinh ¢& va hoach dinh chi tiét can phai 1am don gian hoda sy tiéu
tén lién quan dén cac kénh truyén song da duong, bo phat va bo thu. Mot mé hinh
truyén théng 1a st dung ty sé Ex/Ng thu trung binh dam bao chat lugng cua cac dich
vu yéu cau, bao gom anh huong cua hién trang tré céng suat. Trong cac hé thong st
dung diéu khién cong suat nhanh, ty s6 Ey/No thu trung binh khong du dé dic trung
cho anh huong cua céc kénh v tuyén dbi vai cac chi tiéu cia mang. Sy phan b cong
suat phat phai duoc quan tam khi md hinh hoé cac chi tiéu muc lién két trong khi tinh
toan & mic mang. Mot phuong phap hop 1y cho duong 1én WCDMA thé hién rang do
yéu cau Ey/No trung binh thu dugc, mot muc ting cong suat phét trung binh can thiét
dé tinh toan nhidu. Hon nita, khoang hé diéu khién cong suat phai can thiét trong tinh
toan quy duong truyén cho phép diéu khién cong suat theo dugc phadinh nhanh tai
bién gidi cell.
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Cac da lién két dugc quan tam trong bo mo phong khi tinh toan do loi chuyén
giao mém trong cong suat thu va phat trung binh va khoang hé diéu khién cong suat.
Trong suét qua trinh md phong céc cong suat phat dugc tinh chinh xac boi hé sé hoat
dong thoai, do loi chuyén giao mém va mic ting cong suat trung binh cho mdi tram di
dong.

4.4 Minh hoa.

Ta nghién cau quy hoach mot vang d6 thi & Phan Lan, dién tich 12x12 (kmP).
Yéu cau xac suat ving pha cua tram diéu khién cho céc dich vu 8kbps, 64kbps,
384kbps da duoc thiét lap, twong tng 1a 95%, 80%, 50% hay tét hon. Pha hoach dinh
bat dau bang viéc tinh toan quy dudng truyén va chon lya vi tri céc site. Trong pha ké
tiép cac vang thong tri cho mbi cell dugc tdi wu. Trong vi du ndy, cac vung chinh chi
lién quan dén cac diéu kién truyén song. Do nghiéng, va phuong hudng cua anten, va
vi tri c4c site c6 thé thay ddi dé dat duoc céc ving chinh rd rang cho céc cell. Ti uu
viing théng tri chu yéu 1a téi wu nhidu, diéu khién xac suat chuyén giao mém va viing
chuyén giao mém. Céc chi tiéu vé nhidu va chuyén giao mém/mém hon dugc coi la
cai thién dung lugng mang. Mot s gia dinh ding trong bo md phong chi ra trong
bang 4-13.

Bang 4- 13 Cdc théng so sir dung trong b mé phong

Gidi han tai duong 1én 75%

Cong suat phét 16n nhat cua tram goc 20W (43dBm)
Cong suat phét 16n nhat cua tram di dong 300 mW (=25 dBm)
Pham vi thay d6i cua diéu khién céng suat MS 70dB

Do tuong quan phadinh cham(normal-log) gitra cac BS | 50%

Do léch chuan cho phadinh cham 6dB

Hién trang kénh da duong ITU Vehicular A
Céc toc do tram di dong 3km/h va 50km/h
Céc dang tap &m tram di dong/ tram goc 7dB/5dB

Ctra s6 b6 sung chuyén giao mém -6dB

Cong suat kénh hoa tiéu 30dBm

Cong suat két hop cho cac kénh chung khéc 30dBm

Hé so truc giao duong xudng 0.5

Hé s6 hoat dong cua thoai/dir liéu 50%/100%

Céc anten tram goc 65/ 17dBi

Céc anten tram di dong thoai /dr liéu ba huéng / 1.5dBi
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Ta phan tich qué trinh trién khai dinh ¢& mang vo tuyén cho ving dan cu nhu
sau. Trong d6 4n nay chi tién hanh tinh toan cho dich vu thoai 8kbps, cac dich vu khéac
tinh toan twong tu chi can thay do6i théng sé.

Buwdcl: Can ctr vao viéc gia dinh théng sd trén clng véi cac yéu cau 3GPP, ta lap
quy duong truyén cho dich vy thoai 8kbps, trong xe hoi, téc do 50km/h, &ng véi Xac
suat phu séng cua tram gbc 1 16n nhit 95% nhu trong bang 4-14.

Luu ¥: v&i hé sb tai duong 1én 75%, ta tinh duoc do du trit nhidu = muc ting tap am
duong 1én NR(UL) = -10logyo(1- ll|]) =10 logy, (1 — 0.75) = 6dB.

Bang 4- 14 Quy dwong truyén dich vu thoai 8kbps

Dich vu thoai 8 kbps (50 km/h, trong xe hoi)
Tram phéat (may di dong)
Cong suat phét 16n nhat cia MS [W] 0.3
Cong suat phat I6n nhat caa MS [dBm] 25.0 A
Do tang ich cua anten MS [dBi] 0.0 B
Suy hao co thé [dB] 3.0 C
Cong suat birc xa dang hudng(EIRP) [dBm] 22.0 d =a+b-c
Tram thu (Tram géc)
Mat d6 tap am nhiét [dBm/Hz] -174.0 E
Dang nhiéu bo thu tram goc [dB] 5.0 F
Mat d6 tap am bo thu [dBm/Hz] -169.0 g=e+f
Cong suat tap am bo thu [dBm] -103.2 h=g+10*log(3840000)
Do dir trir nhicu [dB] 6.0 [
Tap am hiéu dung tong cong + nhiéu [dBm] -97.2 j =h+i
bo lgi xtr ly [dB] 26.8 k=10*log (3840/8)
En/No yéu cau [dB] 5.0 L
Do nhay thu [dBm] -119.0 m =I-k+j
Do ting ich anten tram goc [dBi] 18.0 N
Suy hao cap bén trong tram goc [dB] 2.0 @)
Do du trir phadinh nhanh [dB] 0.0 P
Suy hao dwong truyén Ién nhat [dB] 157.0 q=d-m+n-o0-p
Cé4c thanh phan khac
Do dix trit phadinh normal log [dB] 6.0 r
Do loi chuyén giao mém [dB], nhiéu cell 6.0 S
Suy hao do ¢ trong xe [dB] 8.0 t
Suy hao truyén séng dwgc phép doi veéi | 149.0 uU=q-r+s-t
pham vi cia cell [dB]

110



Chwong 4 - Quy hoach mang vé tuyén WCDMA

Buwdc 2: Tinh theo mé hinh Walfish —Tkegami(COST 231) cho cell macro ving d6
thi véi cac gia dinh nhu sau:
- Tan s6 song mang f, = 1950MHz
- B6 cao anten tram gbc h, = 40m,
- B9 cao anten MS h,, =2m
- b6 cao trung binh cua toa nha h,=42m
- P6 rong duong phé W= 20m
- Khoang cach trung binh giira cac toa nha b = 45m.
- GAc tao vé6i duong phé, ll= 90°
- Tram gdc kiéu 3-sector (K=1.95),
*Tinh toan cu thé:
Bh.,=h —h,=42-2=40m
Bh, =h,—h,=40-42=—2m
Lo=4—0.114(M- 55)=4—0.114(90 — 55)=0
Lpsn = —1810g:011 + Hlh, = ~18log;11 + (-2) = —20.75dB
Vihy,<h,,taco:
k,=54—0.8h,=54—0.8x40=22
kg =18
ke = 4 +1.5 (£,/925 —1) = 4 +1.5 (1950/925 —1) = - 5.66
Suy hao trong khong gian tu do:
Ls = 32.4 + 20log;oR + 20109101950 = 98.2 + 20log,oR
Suy hao tan xa va khuc xa:
Ly = -16.9 — 10 log;oW + logs f+ 2010g:o Bl + Lo
=-16.9 — 10 10g1620 + 109101950 + 2010g;40 + 0
=35dB
Suy hao da man chin(multiscreen):
Lins = Losh + Ka + Kg 10g10R + ki 10y fc — 9l0gsb
=-20.75 + 22 + 18 log;oR + 18 log;o 1950 — 9l0gy45
= 4.97 + 18 logyoR
Suy hao duong truyén cho phép:
Lso =Lt +Lns + Lms
Lsg =98.2 + 20 log,oR + 35 + 4.97 +18 logyoR
Lso 138 + 38 logy R
Theo tinh toan trong quy duong truyén (hang u) ta c6 L =149.0 dB. Suy ra béan
kinh pha séng cua tram géc 13 R W1.93 Km, dién tich pha séng cua tram goc = Kx R?
=1.95 x 1.93% =7.4 Km®. Sb luong cell site = S/7.4 =12x12/7.4 W19 site macro 3
sector.
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Viéc hoach dinh bao gom 19 site macro 3sector, va viing phu trung binh cua site
|a 7.4km?. Trong cac vung d6 thi giéi han duong 1én duoc thiét lap 1a 75% tuong ng
VGi muc ting tap am 13 6dB. Trong trudng hop tai vuot quéa, s6 MS can thiét phai bi
day ra mot cach ngau nhién (hozc 1a bi di chuyén dén mot séng mang khac) tir cac cell
qué tai. Hinh 4-8 mo ta toan canh cia mang, va bang 4-15 chi ra sy phan bé ngudi st
dung trong qua trinh mé phong.

) =

Y-coordinate [m)]
=

6275 4275 =2275 =275 1725 IT25 a725
Krooordinate [m)

Hinh 4- 8 Todn canh mang. Kich thudc ving la 12 x12 km? va dwoc phii séng béi 19 site, moi
site 3sector.

Buwoéc 3: Binh ¢& dung luong. Ta c6 thé tinh toan dung lwong ban dau cua mot cell
dira vao phuong trinh hé s6 tai (hé s6 tai duong 1én ) theo cdng thic (4.7). Coi tit ca N
ngudi sir dung 6 cac thdng sé nhu nha ta co

1
nEnilEBN_
! 1
QEb/No)IR B
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Vi cac thong sb: | = 0.75; Eo/No = 5dB (= 3.16); W= 3.84 Mcps; R= 8kbps; v =
0.5; i=0.65. Ta tinh duoc s6 ngudi dong thoi sir dung dich vu thoai 8 kbps 16n nhat
trén mot cell 1a N =138 nguoi, trén toan vung 1a 19 x 138 = 2622 nguoi.

Qua trinh md phong bang cach thir nghiém mot sé nguoi st dung véi 3 dich vu
8kbps, 64kbps, 384kbps, duoc tién hanh va cac két qua do dac nhu sau:

Bdng 4- 15 Sw phdn bé nguoi sie dung

Céc dich vu quy ra toc @9 (kbps) | S6 ngudi sir dung trén mét dich vu
8 kbps 1735

64 kbps 250

384 kbps 15

Ba truong hop téc do di dong dugc mé phong 1a : 3kmv/h, 50m/h, va trueong hop
khéng di chuyén. Trong truong hop khong di chuyén, mot nira ngudi sir dung 1 ngudi
di bo (3km/h) va nira con lai c6 toc d6 12 50km/h.

Bang 4- 16 Théng lwong cell, tdi va tong phi chuyén giao mém.

Tai co ban: téc dé di dong l1a 3km/h, sé ngwei str dung dwoc
phuc vu:1805
Thong Théng lwong Toéng phi
Cell ID lwong UL DL (kbps) Tai UL SHO
cell 1 728 720 0.5 0.34
cell 2 208.7 216 0.26 0.5
cell 3 231.2 192 0.24 0.35
cell 4 721.6 760 0.43 0.17
cell 5 1508.8 1132.52 0.75 0.22
cell 6 762.67 800 0.53 0.3
Trung binh  519.2 508.85 0.37 0.39

Tai co ban: téc dé di déng 14 50 km/h, s6 ngwei str dung dwoc
phuc vu:1777
Théng Théng lwong Toéng phi
Cell ID lwong UL DL (kbps) Tai UL SHO
cell 1 672 710.67 0.58 0.29
cell 2 208.7 216 0.33 0.5
cell 3 226.67 192 0.29 0.35
cell 4 721.6 760 0.5 0.12
cell 5 1101.6 629.14 0.74 0.29
cell 6 772.68 800 0.6 0.27
Trung binh  531.04 506.62 0.45 0.39
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Tai co ban: téc dd di déng 1a 50km/h, va 3km/h s6 nguwdi st
dung dwoc phuc vu:1802

Théng lwong  Théng luvgng Téng phi
Cell ID uL DL (kbps) TaiUL  SHO
cell 1 728 720 0.51 0.34
cell 2 208.7 216 0.29 0.5
cell 3 240 200 0.25 0.33
cell 4 730.55 760 0.44 0.2
cell 5 1162.52 780.92 0.67 0.33
cell 6 772.68 800 0.55 0.32
Trung binh  525.04 513.63 0.4 0.39

Badng 4- 17 Anh h wéng toc @6 tram di dong dén thong lwong va xdc sudt phii séng

Téc dd di dong da thir nghiém

Tdi co ban: Téc dp di

dong 3km/h 3 km/h 50 km/h

8 kbps 96.60% 97.70%
64 kbps 84.60% 88.90%
384 kbps 66.90% 71.40%

Téc dd di dong da thir nghiém

Tdi co ban: Técdpdi | 3 km/h 50 km/h

dong 50 km/h

8 kbps 95.50% 97.10%

64 kbps 82.40% 87.20%

384 kbps 63.00% 67.20%
Téc dd di dong da thir nghiém

Tdi co ban: Téocdpdi | 3 km/h 50 km/h

dong 3 and 50 km/h

8 kbps 96.00% 97.50%

64 kbps 83.90% 88.30%

384 kbps 65.70% 70.20%

Trong tat ca 3 trudng hop md phong, thong lugng cell tinh bang kbps va xéac suat
phi s6ng cho mdi dich vu déu duoc quan tam. Hon thé nita, Xac suat chuyén giao

114



Chwong 4 - Quy hoach mang vé tuyén WCDMA

mém va hé s6 tai déu duoc do dac. Bang 4-16 va 4-17 chi ra két qua moé phong cho
thong luong cell va xac suat pha song. Tai duong 1én 16n nhat dugc thiét 1ap 1a 75%
theo bang 4-13. Chu y ring trong bang 4-16 c6 mot sé cell tai thap hon 75% va tuong
g véi dung luong ciing thap hon gia tri 16n nhat cho phép c6 thé dat duoc. Ly do la
lwu lwong yéu cau khong du 16n trong viung dé tai cac cell. Tai trong cell 5 1a 75%.
Cell5 duogc dat trong goc dudi bén phai caa hinh 4-8 va khong co6 céc cell khac gan
cell 5. Vi thé, cell d6 co thé tap hop nhiéu hon luu lwgng hon céc cell khac. Cell 2 va
3 nam & giira ving va khong du luu luong dé tai du cho cell.

4.5 T6i wu mang.
Tbi wu mang 1a mot qué trinh dé cai thién toan bo chat lugng mang khi da ther

nghiém bdi cac thué bao di dong va dam bao ring cac ngudn tai nguyén mang duoc sir
dung mot cach hiéu qua. Qué trinh téi wu bao gom:

1. Do dac hiéu nang (cac chi tiéu ky thuat).
2. Phan tich céc két qud do dac.
3. DPiéu chinh mang.

Qua trinh t6i vu duoc chi ra trong hinh 4-9.

Céc bo chi thi
Po dac chi tiéu chi tiéu ky thuét
ky thuat g chinh

Cap nhat cic
thong s8, ciu
hinh site

Phan tich cdc chi
ti€u k¥ thuat

Giai doan dau ctia qua trinh toi wu mang 1a dinh nghia cac chi thi hiéu ning

Hinh 4- 9 Qud trinh t6i wu mang.

chinh bao gém cac cac két qua do & hé thong quan 1y mang va sé liéu do ngoai hién
truong hay bat ky thong tin khac co thé sir dung dé xac dinh chat luong dich vu.

Viéc do dac c6 thé duoc thuc hién bang cach thir nghiém UE va tir cac phan tu
ciia mang. Cac cong cu do dugc chi ra trong hinh 4-10. UE cung cap cac sé liéu thich
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hop nhu cong suat phat duong Ién; toc do va xac suat chuyén giao mém; E,/N, cua
CPICH; BLER duong xubng... Cac phan tir mang vo tuyén co thé cung cip cac thong
s6 do dac & muc cell va mac két ndi: BLER duong 1én, cong suat phat duong xubng.
Thong s6 do dac mac két ndi tir UE va tir mang rat quan trong dé van hanh mang va
cung cap QoS can thiét cho dich vu. Théng s6 do dac & muc cell quan trong hon trong
pha t6i wu dung lugng, gom: tong cdng suat thu va tong cdng suat phat

Muc dich cta viéc phan tich cac két qua do dac tirc 1a phan tich chat luong mang
la cung cép cho nha khai thac mot cai nhin tong quan vé chat lugng va hiéu ning
mang. Phan tich chit lugng va béo céo bao gom viéc 1ap ké hoach vé cac truong hop
do tai hién truong va do bang hé théng quan Iy mang. Sau khi di dic ta cc chi tiéu
chat lugng dich vu va di phan tich s liéu thi c6 thé 1ap ra bao cao diéu tra. Dbi véi he
thdng thong tin di dong thé hé 2, thi chat lugng bao gdm: théng ké cac cudc goi bi rét,
phan tich nguyén nhan bj rét, théng k& chuyén giao va két qua do cac 1an goi thanh
cdng. Céc hé thong thong tin di dong thé hé 3 ¢ cac dich vu rit da dang nén can phai
dua ra cac dinh nghia méi vé chat luong dich vu.

[Hién thi va phan tich] l
céc thong s6 do dac
¢ : — \§

Po dac tir cac
phan tif mang
Do dac ¢ mdy di

dong

RNC

Hinh 4- 10 Po dac hiéu nang cia mang
O hé théng thong tin di dong thé hé 3 thi can phai téi wu hoa mang mot cach tu
dong. Vi hé thong nay c6 nhiéu dich vu hon cac hé thong thé hé 2, nén viéc téi wu hoa
bang nhan cong s& mat nhiéu thoi gian hon. Téi wu hod tu dong phai cung cap cau tra
loi nhanh cho cac diéu khién thay doi luu lugng trong mang.
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Véi su tro gilp cta hé théng quan ly mang cong suat ¢ thé phan tich hiéu ning
qua khtr, hién tai va dy bao twong lai cuia mang. Ngoai ra, c6 thé phan tich hiéu ning
cua cac thuat todn quan Iy tai nguyén vo tuyén RRM va cac thdng sé cta chiing bang
cach sir dung bo chi thi hiéu ning chinh (KPI). KPI 1a tong cbng suat phat tram gdc,
téng phi chuyén giao mém:; téc do ngit cudc goi; tré dit liéu goi... Sau d6 tién hanh so
sanh KPI véi cac gia tri muc tiéu sé chi ra cac van dé ton tai cia mang dé co thé tién
hanh diéu chinh mang.

Viéc diéu chinh mang bao gom: cap nhat cac théng s6 RRM (vi du cac théng sd
chuyén giao; céc cong suat kénh chung; s6 liéu goi); thay doi huéng anten tram goc,
c6 thé diéu chinh huéng anten tram gdc bang bo diéu khién tir xa trong mot sé truong
hop (nhu khi viing chong Ian vai cell 1an can qua 16n, nhidu cell cao va dung luong hé
thdng thap).

4.6 Tong két.

Chuong nay trinh bay cac khia canh can thiét dé tién hanh quy hoach mang vo
tuyén WCDMA, trong d6 qua trinh dinh ¢& mang duoc trinh bay tuong dbi chi tiét
bang viéc phan tich tinh toan quy duong truyén vo tuyén, dé dua ra duoc sb tram goc,
pham vi pha séng cia BS hay ban kinh cua cell. Viéc phan tich dung lwong bao gom
viéc tinh todn hé s6 tai duong 1én va duong xudng s& cho biét s& dam bao hd tro tai dy
kién, hoic véi tai du kién cho trudc c6 thé tinh dugc s6 kénh luu luong (s6 ngudi sir
dung trén mot cell) wng véi cac dich vu khac nhau. Trong chuong nay anh huong cua
tai trén giao dién vo tuyén dén ving phu song trén ca duong 1én va duong xudng;
dung lwong mém, mot dic trung cua hé thong ma danh gia tai trén giao dién vé tuyén
dua vao ciing dugc phan tich va tinh toan. Trong bai giang nay, qua trinh dinh co thuc
chat chi tién hanh dinh c¢& mang trén giao dién Uu, va dugc minh hoa bang mét vi du
quy hoach mang vé tuyén cho mot viing dan cu ¢ Phan Lan.

Trong chuong ndy, cic qua trinh quy hoach viing phu va dung luong chi tiét; quéa
trinh toi vu mang vo tuyén WCDMA ciing duoc phan tich. Pay 1 2 qua trinh doi hoi
nhitng dir liéu thuc té khi mang da di vao hoat dong hoic trong qua trinh thir nghiém,
nhung 14 mot phan rat quan trong dé 1am cho mang hoat dong c6 hiéu qua: cung cap
chat lugng dich vu cao, dap (tng nhu cau caa ngudi sir dung, dong thoi ton tai song
song véi cac hé thong thong tin di dong thé hé truge. Nhin chung qué trinh quy hoach
mang vO tuyén WCDMA tuong ddi phuc tap doi hoi cac cong cu hoach dinh tuong
db6i phuc tap.
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Hién nay thuat ngit 3G khong con xa la trén véi nhiing té chic ca nhan lién quan
dén linh vuc vién théng va tham chi ca nhimg nguoi st dung dich vu vién théng di
dong trén toan thé gioi. LA mot trong hai phuong an k¥ thuat duoc coi 14 c6 kha ning
trién khai rong réi khi phat trién hé théng thong tin di dong 1én 3G (WCDMA, va
cdma2000), WCDMA duoc coi la cong nghé truy nhap vo tuyén co thé dap tng
nhitng chi tiéu cua hé thong thong tin di dong thé hé 3: 1a hé thdng truyén thong da
phuong tién; giao tiép gitta ngudi-voi-nguoi o thé ting cudng bang cac hinh anh am
thanh cé chét luong cao, kha ning truy cap thdng tin va dich vu ¢ cac mang cong cong,
mang ca nhan hd tro toc do dit liéu cao va xir Iy linh hoat.

Nghién ciu céac khia canh ki thuat caa cong nghé truy nhap vé tuyén WCDMA
trong hé thdng thong tin di dong UMTS 1a mét cdng viéc rat quan trong trude khi trién
khai hé thong vao thuc té.:

- Bai giang da trinh bay duoc khai quat cac xu hudng phét trién cua hé thdng
thong tin di d6ng trén thé giGi, cac to chic chuan hoa 3G, cac con dudng tién I1&n
3G.

- Trinh bay cac dac trung ky thuat cua cong nghé CDMA bang rong trong hé
thdng thong tin di dong toan cau UMTS.

- Phan tich cac thuat todn quan ly tai nguyén vo tuyén, dic biét 1a hai thuat toan
quan trong nhat, dic trung nhiat caa WCDMA so véi cac hé théng thong tin di
dong trude d6. Pay 1a mot budc quan trong cho céng viéc quy hoach mang truy
nhap vo tuyén WCDMA.

- Trinh bay cac budc, cac khia canh quan trong khi tién hanh qua trinh quy hoach
mang vo tuyén WCDMA.

Tuy nhién day 1a mot dé tai twong ddi rong, dang duoc trién khai & mot s6 nudc
trén thé gioi, o Viét Nam con rat moi mé va dang duoc nghién ciu trién khai sao cho
phU hop véi diéu kién thuc té.

Hudng phét trién cua dé tai:

- Tiép tuc nghién ctru sau hon céac khia canh k¥ thuat cua cong nghé WCDMA
va hé théng thong tin di dong thé hé 3 UMTS.
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- Nghién ctu quy hoach mang chi tiét, quy hoach mang 18i. Tién hanh hoach
dinh dé xay dung hé théng UMTS c6 thé cung van hanh véi cac hé théng
thong tin di dong khéc.

- Nghién cuu céc giai phap cdng nghé quy hoach méi nhu anten thong minh,
cac thuat toan phét hién nhiéu nguoi sir dung tai tram gdc dé ting cuong dung
lrong mang, va vung phu séng ciia mang

- Nghién ctu cac giai phéap trién khai hé théng 3G st dung cdng nghé
WCDMA tai Viét Nam.

Ha néi 15 thang 08 nam 2007
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PHU LUC

1XEV- DO
3G
3GPP

3GPP2

A.
ACELP

AGC
AMR

AMPS
ARIB

BER
BLER
BoD
BPSK
BSIC
BTS

CDG
CDMA
CN
CRC
CRNC

DL

DRNC

DSSS

EDGE

EIRP

PHU LUC A. CAC TU VIET TAT

1x Evolution — Data Optimized
Third Generation

Third Generation Global
Partnership Project

Third Generation Global
Partnership Project 2

Algebraic Code Excited Linear
Prediction Coder

Automatic Gain Control
Adaptive Multi-Rate codec

Advanced Mobile Phone System
Association of Radio Industry
Board

Bit Error Rate

Block Error Rate
Bandwidth on Demand
Binary Phase Shift Keying
Base station identity code
Base Tranceiver Station

The CDMA Development Group
Code Division Multiple Access
Core Network

Cylic Redundancy Check
Controlling RNC

Downlink
Drift RNC

Direct Sequence Spread Spectrum

Enhanced Data Rates for Evolution

Pha 1- Téi vu dit liéu
Thé hé 3
Dy 4n hoi nhap toan cau thé hé 3

Bo ma hoa doan tuyén tinh duoc kich
thich boi ma dai sd.

Bo diéu khién tang ich tu dong

B6 ma hoa va giai ma da toc do thich
nghi

Hé thdng dién thoai di dong tién tién
(My)

Hiép hoi cong nghiép vo tuyén caa Nhat
Ban

Téc do 15i bit.

Téc d6 16i Block

Bing thdng theo yéu cau
Khoa dich pha nhi phan.
M4 nhan dang tram géc

Tram géc

Nhém phét trién CDOMA

Truy nhap phan chia theo ma
Mang 16i

M4 vong Kiém tra du thira

B6 RNC dang phu trach diéu khién

Puong xubng
Bo RNC diéu khién troi
Hé thdng trai phd chudi truc tiép

Cac toc do dit liéu tang cuong cho sy tién
hoa

Equivalent Isotropic Radiated Power Cong sut birc xa dang huéng tuong
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ETSI

FDD
FDMA
FER

GGSN
GPRS
GPS
GSM

HCM

HLR
HSDPA

HO
I
IMT-2000

IMT- MC
IMT- DS
IMT-TC
IMT-SC
IP

ITU

lub
lur
K.
KPI
L.
LOS
M.

European Telecommunication
Standard Institute

Frequency Division Duplex

Frequency Division Multiple
Access
Frame Error Rate

Gateway GPRS Support Node
General Packet Radio Service
Global Positioning System
Global System for Mobile
Telecommunication

Handover Completion Message

Home Location Registor
High Speed Downlink Packet
Access

Handover

International Mobile
Telecommunication 2000
IMT- Multicarrier

IMT- Direct Sequence
IMT- Time Code

IMT — Single Carrier
Internet Protocol

International Telecommunication

Union

Key performace Indicator

Line of sight

duong
Vién chuin hoé vién théng Chau Au

Phuong thirc song cong phén chia theo
tan s6
Da truy nhap phan chia theo tan s6

Ty s6 16i khung

Nt hd tro cong GPRS

Dich vu vo tuyén goi chung.

Hé thdng dinh vi toan cau.

Hé thdng vién théng di dong toan cau

Thang diép hoan thanh chuyén giao
dong toan cau

B6 dang ky thuong tra

Truy nhap goi duong xubng toc do cao

Chuyén giao

Théng tin di dong toan cau 2000
IMT da song mang.

IMT trai phd chudi truc tiép
IMT ma thoi gian

IMT don séng mang.

Giao thuc Internet

Lién hop vién thong quéc té.

Giao dién gitta RNC va nit B
Giao di¢n gitra 2 RNC.

B6 chi thi hiéu nang chinh.

Tam nhin thang
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ME

MMS
MRC
MSC

OVSF

PCU
PN
PSMM

QPSK

RAM
RAT
RNC
RNS
RRC

RRM

SEN
SGSN
SHO
SIP
SIR
SMS
SNR
SSDT

SSMA

TDD

Mobile Equipment
Multimedia Messaging Service
Maximum Ratio Cobining

Mobile Service Switching Centre

Orthogonal Variable Spreading
Factor

Packet Control Unit

Pseudo Noise

Pilot Strength Measurement
Message

Quardrature Phase Phase Shift
Keying

Radio Access Mode

Radio Access Technology
Radio Network Controller
Radio Network subsystem
Radio Resoure Control protocol

Radio Resouse Management

System Frame Number
Serving GPRS Support Node.
Soft Handover

Session Initiation Protocol
Signal to Interference Ratio
Short Messaging Service
Signal to Noise Ratio

Site Selection Diversity
Transmission

Spread Spectrum Multiple Access

Time Division Duplex

Thiét bi di dong

Dich vu nhén tin da phuong tién
Két hop theo ty s6 16n nhat

Trung tdm chuyén mach dich vu di
dong.

Hé s6 trai pho bién doi truc giao.

Pon vi diéu khién goi

Gia tap am

Thong diép do dac cuong do kénh hoa
tiéu

Khoa dich pha cau phuong.

Ché do truy nhap vo tuyén.

Cong nghé truy nhap vo tuyén.

Bo diéu khién mang vo tuyén.

Phan hé mang vo tuyén

Giao thirc diéu khién tai nguyén vo
tuyén

Thuat toan quan ly tai nguyén vé tuyén.

S6 hiéu khung hé théng.
Nut hé tro GPRS phuc vu
Chuyén giao mém.

Giao thurc khai tao phién
Ty s6 tin hiéu trén nhiéu
Dich vu nhin tin ngan.

Ty s6 tin hiéu trén tap am
Phét phan tap lua chon site

Pa truy nhap trai phé.

Phuong thirc song cong phén chia theo
thoi gian
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TDMA
TPC
TRHO
u.

UE

UL
UMTS

USIM

UTRAN

VLR

VolP

WCDMA

Time Division Multiple Access
Transmission Power Control
Traffic Reason Handover

User Equipment

Uplink

Universal Mobile
Telecommunication System
UMTS Subscriber Identify Module
UMTS Terrestrial Radio Access
Network

Visitor Location Registor
Voice Over Internet Protocol

Wideband Code Division Multiple
Access

ba truy nhap phan chia theo thoi gian
Diéu khién cong suat phat
Chuyén giao véi ly do leu luegng

Thiét bi nguai sir dung
Puong xubng
Hé thdng vién théng di dong toan cau.

Modul nhan dang thué bao UMTS
Mang truy nhap vo tuyén mat dat
UMTS

Bo dang ky tam trd
Truyén thoai qua giao thirc Internet.

Pa truy nhap phan chia theo ma bang
rong
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PHU LUC B. CAC KENH UTRA

Lép UTRA ¢06 ba loai kénh, ching duoc anh xa tai nhau : cac kénh logic &nh xa vao cac
kénh van chuyén ; cac kénh van chuyén anh xa vao cac kénh vat ly.
B cac kénh logic :

BCCH Broadcast Control Channel — Kénh diéu khién quang ba
PCCH Paging Control Channel ~ — Kénh diéu khién tim goi
DCCH Dedicated Control Channel — Kénh diéu khién riéng
CCCH Common Control Channel — Kénh diéu khién chung
DTCH Dedicated Traffic Channel — Kénh Iuu lugng riéng
CTCH Common Traffic Channel — Kénh luu lwgng chung

B cac kénh van chuyén:
C6 2 kiéu kénh van chuyén — kénh chung va kénh riéng.

DCH: Dedicated Transport Channel — Kénh van chuyén riéng.

DCH mang théng tin riéng cta nguoi st dung; dir liéu nguoi st dung va cac théng tinh
diéu khién cho céc 16p trén cua I6p vat lIy. Chi ¢6 DCH hd tro diéu khién cong suét va
chuyén giao mém.

BCH: Broadcast Channel- Kénh quang ba.

BCH dugc phét quang ba tir Node B, mang cac thong tin cho toan bo cell va vi thé ma co
muc cong suat phét kha cao.

FACH: Forward Access Channel - Kénh truy nhap duong xudng.

FACH mang dir liéu diéu khién trén duong xudng, nhung né ciing dugc yéu cau viéc gii
dir liéu g6i. Mot hé théng c6 thé ¢ nhiéu kénh FACH

PCH: Paging Channel- Kénh tim goi

Kénh dudng xudng nay bao gom céc théng tin tim goi giri tir mang dé théng béo cho cac
thiét bi dau cudi biét mang mudn khai tao giao tiép thong tin.

RACH: Random Access Channel — Kénh truy nhap ngau nhién.

RACH duoc thiét ké dé mang cac thong tin diéu khién nhung ciing ¢ thé gui mot lugng
s6 liéu nho qua né.
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CPCH: Uplink Common Packet Channel — Kénh goéi chung duong Ién.

Kénh nay tuong tu nhu kénh RACH, né sir dung dé gui dit liéu trén duong 1én nhung
viéc truyén dan co thé din ra lau hon trong ciu trdc RACH. Cung véi kénh RACH né
hinh thanh nén thanh phan d6i nguoc cua kénh FACH.

DSCH: Downlink Shared Channel — Kénh chia s¢ duong xuéng.

DSCH mang s6 liéu ngudi str dung hoic 14 thong tin diéu khién. Dac diém chinh cua
kénh nay la c6 téc do bit bién doi trén co so khung nay dén khung khac. DSCH lién két
vGi mot hay nhiéu kénh riéng dudng xudng.

B Kénhvatly.

PCCPCH

SCCPCH

PRACH
DPDCH
DPCCH
PDSCH
PCPCH
SCH
CPICH
AICH
PICH
CSICH

CDI/ICAICH

Primary Common Control Physical Channel — Kénh vat 1y diéu khién

chung so cap

Secondary Common Control Physical Channel — Kénh vat ly diéu khién
chung thir cép.

Physical Random Access Channel — Kénh truy nhap ngau nhién vat ly
Dedicated Physical Data Channel — Kénh dit liéu vat ly riéng
Dedicated Physical Control Channel — Kénh diéu khién vat ly riéng
Physical Downlink Shared Channel — Kénh vat ly chia s¢ duong xudng
Physical Common Packet Channel — Kénh vat ly géi chung.
Synchronisation Channel — Kénh dong bo

Common Pilot Channel — Kénh hoa tiéu chung

Acquisition Indication Channel — Kénh chi thi gianh quyén

Paging Indication Channel — Kénh chi thi tim goi

CPCH Status Indication Channel — Kénh chi thj trang thai CPCH

Collision Detection/Channel Assignment Indicator Channel — Kénh bo
chi thi 4n dinh kénh/ phét hién va cham
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PHU LUC C. CAC MO HINH TRUYEN SONG.

1. M6 hinh thwc nghiém Hata-Okumura.
Suy hao duong truyén trung binh Lso dugc tinh nhu sau:
*Vung do thi:
Lso = 69.55 + 26.16logf; — 13.82loghy, — a(hm) + (44.9 — 6.55loghy)logr (1)
Trong 6  f. =tan s6 (MHz)
Lso = suy hao duong truyén trung binh (dB).
h, = d6 cao Anten tram géc (dB)
hm = hé s6 hiéu chinh cho d6 cao anten (dB)
r = khoang cach tinh tir tram gc.
M©6 hinh Hata &p dung cho céc théng sé trong pham vi nhu sau:
150 [ f. Il 1500MHz.
30 lih, B 200 m
1 B h. B 10m.
1HrB20m.
Trong d6 a(hm) dugc tinh nhu sau:
+ Ddi vai thanh phd ¢ trung binh hoac nho :
a(hm) = (1.1logf, — 0.7) hy — (1.56logf, — 0.8) (dB)
+ Pbi vai thanh phd 1on:
a(hm) = 8.29(logl.54hy)> — 1.1 dB, v&i f. [l 200 MHz.
Hoac
a(hm) = 3.2(log11.75h)> — 4.79 dB, vsi f. ll 200 MHz.
*\Vung ngoai 6
Lso = Lso(dd thi) — 2 [ log(fs/28)-5.4] dB
*Vung mé rong (ndng thoén):
Lso = Lso(dd thi) — 4.78(logf.)? + 18.33l0gf, — 40.94 Db
2. M6 hinh thuc nghiém Walfisch-lkegami (hoac COST 231).
M0 hinh nay sir dung dé tinh toan suy hao dudng truyén trong moi trudng do thi cho
hé thong té bao. M6 hinh nay dugc tinh toan trong mdi trudng d6 thi trong pham vi tan s :
800 M 7. B 2000MHz.

4

/W/ b N
Cell site - > Mobile

M@ hinh truyén song Walfish-lkegami (COST 231)
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M® hinh gom 3 thanh phan: suy hao trong khong gian tu do; suy hao nhiu xa va tan xa
tir dinh mai nha dén duong phd ; suy hao da tang chan.
Lso = Lt + Lets + Lims
Hoac Lso = Lt khi Lys + Lins I O
Trong do :
L+ = suy hao trong khong gian tu do
Ly = suy hao nhidu xa va tan xa tir mai nha dén duong phé.
Lms = suy hao da tang chan.
Suy hao trong khong gian tu do dugc xac dinh nhu sau:
Lt = 32.4 + 20logr +20logf. dB.
Suy hao do tan xa va nhiéu xa tir mai nha dén duong phé duoc tinh nhu sau:
Lys = -16.9 - 10logW +10logf. + 20logllhn + Lo dB.

Trong d6 : W = bé rong duong phd (m)
Ihm =hy—hp (m)
Lo=-9.646dB , "B N3
Lo=25+0075(I-35d8 ,  35° N W55
Lo=4+0.114 (Ml - 55) dB |, 55° I I W 90°

Trong d6 : [l = goc twong dbi hop gitta may do dong va duong phé.
Suy hao da tang chin duoc tinh nhu sau:
Lms = Lpsh + Ka +Kq logr + kelogf. - 9logb dB.
Trong do:
b = khoang céch giira 2 tod nha doc theo duong truyén vo tuyén (m)
Losh = - 18log11 + lhs,  ho B h,

Lpsh = 0, hb <hr

ka = 54, hy > h,

ka=54 - 0.8hy r l500m, h, B h;
ka=54—1.6 [hor, r <500m, hy, B h,
kg=18, hy<h,

kd:lg‘E.E’.j,hb.hr

ki=4+ 0.7';2—‘:5 .I , d6i véi viing thanh phé ¢ trung binh va viing ngoai & voi
mat d6 cdy cbi muc trung binh
ki=4+15 ';Z—SII , ddi véi viing do thi.
Chay :
- Lpsh Va ka 1am tiang suy hao duong truyén khi do cao anten tram gdc giam

- M6 hinh Walfish-lkegami &p dung cho pham vi céc théng sé sau:
+800 W f. [l 2000MHz.
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+4 . hy . 50 (m)
+1 . B3 m)
+0.02 B r B5(km).
- Céc théng s6 mac dinh c6 thé sir dung cho mé hinh:
b =20 W50 (m).
W = b/2.
H-90°
PH¢ cao mai nha = 3m ddi véi méi doc, 0m ddi véi mai bang.
h, = 3 X 56 tdng + B¢ cao mai nha.

3. Cac mo hinh IMT-2000.

IMT-2000 dwa ra cac mo hinh truyén song dé tinh toan cac céng nghé truyén dan vo
tuyén ma rong cho pham vi rong cac dic tinh moi trudng bao gom: Cac thanh phé I6n nho,
ngoai 0, vung nhiét dai, ndng thdn, vung hoang mac. IMT-2000 hoat dong & cac moi truong
thich hgp nhu: bén trong van phong, outdoor-to-indoor va mdi truong ngudi di by, moi
truong xe co.

Céc thong sb chinh ciia mo hinh truyén song la:

B i trai rong, cAu trac va bién ddi théng ké cia no.

B Quy luat suy hao duong truyén hinh hoc va suy dwong truyén virot mic.
. Fading che bdng.

. Dic tinh fading da duong, (Pho Doppler, Rician va Rayleigh).

B 7in sé hoat dong.

3.1 Moi hinh bén trong van phong.
- Bic trung bai céc cell nho, cdng suit phat thap. Tram gdc va ngudi di bo & bén trong toa
nha. Tré trai rong tir 35 — 460 ns
- Suy hao trong moi truong nay dugc tinh nhu sau:
Lso = 37 + 30logr + 18.3 F IR ER «
Trong r = khoang cach gitra may phat va may thu (m)
F = S4 céc tang toa nha trén duong truyén.

3.2 Méi trwong ngwoi di by va Outdoor-to-Indoor.
- Pic trung cia moi trudng nay la cac cell nho, cong suat phét thap; cac tram gbc voi do
cao anten thap va duoc dit ¢ ngoai troi, nguoi sir dung di bo trén duong phd va bén trong
cac toa nha va noi cu tr. Tr trai rong RMS tir 100 — 1800 ns
- Suy hao dudng truyén ciia mé hinh nay dugc tinh nhu sau:
Lso = 40logr + 30logf. + 49 dB.
Trong do : f. = tan s s6ng mang (MHz)
r = khoang cach téi tram gdc.
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3.3 Moi truong Xe Co.
- MBOi trudng gom céc cell I6n hon, va cong suat phat 1on hon. Tré trai rong tir 0.4 — 12 ms.
- Suy hao dudng truyén c6 thé tinh nhu sau:

Lso = 40 (1 —4 x 10° lhy )logr — (18loglihy) + 21logf. + 80 dB.

Trong do:

r = khoang céch giira tram gbc va tram di dong (km)

f.=tan s6 song mang (MHz).

Bh, = d6 cao anten tram géc so vai dinh mai nha (m).
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PHAT TRIEN TTDP LEN 4G

Kha nang di déng
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LICH TRINH NGHIEN CU’U PHAT TRIEN-

TRONG 3GPP

Lich trinh nghién ctu JGPP

G
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QUA TRINH NGHIEN CU’U TANG TOG---
PO SO LIEU TRONG 3GPP

3GPP R99 (R3) 3GPP R5 3GPPR6  3GPPR7 3GPP R8

oﬂg

| Gudnd Lo LTE: 100 Mbps

5 80 &7 26 oMbne- [IIEISPA: 42 Mbps®
— 14.4Mbps P LTE: 50Mbps
ps 11Mbps
0,4Mbps 5,7Mbps P
0,4Mbps a

0,4Mbps 409 '©

” ) 6“‘"“ * \/éi gid thiét 2x2MIMO ciing véi 16QAM
** \/6i gia thiét 2x2 MIMO cung véi 64QAM



KIEN TRUC CHUNG CUA MOT MANG %@

Ef}fm cudi so liéu

X

Déu cudi tiéng

/

Piéu khién dich

\

TIATIVE

vu tién tién
N / Thiét bi
—M -J.,_ Sh‘[S
Mang béo hiéu )
7~ N\
:'C IfI.u’c-n'ﬂTlﬁ ': :'Cﬁlfc'n'ﬂ?lﬁ':
t dich vu CS ¢ v dich vu CS »
tasssdasssd taEesds s s el
e nang - h Chiic nang
dich vu PS ich v

Thiét bi chuyén

mach noi hat

/

\.  Nut két hop dich vu CS va djch vuPS

mach cong

Thiét bi chuyen

/

Thiét bi cong

\QS'I‘MPLMD

RAN: Radio Access Network: mang truy nhap vé tuyén, BTS: Base Transceiver Station:
tram thu phat géc, BSC: Base Station Controller: bd diéu khién tram gbéc, RNC: Rado
Network Controller: bd diéu khién tram géc. CS: Circuit Switch: chuyén mach kénh, PS:
Packet Switch: chuyén mach géi, SMS: Short Message Servive: dich vu nhan tin.
Server: may chu. PSTN: Public Switched Telephone Network: mang dién thoai chuyén
mach céng cdéng, PLMN: Public Land Mobile Network: mang di ddng céng cdng mat dat



CHUYEN MACH KENH (CS) %
VA CHUYEN MACH GOI (PS) "« =

a) Chuyén mach kénh (CS)
Chuyén mach Chuyén mach
° ° ° °
b) Chuyén mach goi (PS)
Router Router
° ° ° °

.
® ° o




DICH VU CS VA DICH VU P?ﬁ)

> Dich vu chuyén mach kénh (CS Service) la dich vu
trong d6 mdi dau cudi dwoc cap phat mot kénh riéng
va nd toan quyén st dung tai nguyén cda kénh nay
trong th&i gian cudc goi tuy nhién phai trd tién cho
toan bd thoi gian nay du cé truyén tin hay khéng.

> Dich vu chuyén mach goéi (PS Service) 1a dich vu
trong d6 nhiéu dau cudi cung chia sé mét kénh va
moéi dau cudi chi Chlem dung tai nguyen cua kénh
nay khi co théng tin can truyen va né chi phai tra tién
theo lwong tin dwoc truyén trén kénh.
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ATM VA IP SWITCH

» ATM (Asynchronous Transfer Mode: ché dé truyén dan di
bo) la cong nghé thiwc hién phan chia thong tin can phat
thanh cac té bao 53 byte dé truyén dan va chuyén mach. Mot
té bao ATM gom 5 byte tieu dé (co chira thong tin dinh tuyén)
va 48 byte tai tin (chtra so liéu cua nguwdi str dung).

> Chuyen mach hay Router IP (Internet Protocol) cling la
mot cong nghe thwe hien phan chia thong tin phat thanh cac
goi dwoc goi la tai tin (Payload). Sau d6 méi goi dwoc gan
mot tiéu dé chra cac théng tin dia chi can thiet cho chuyén
mach. Trong thong tin di dong do vi tri cGia dau cudi di dong
thay déi nén can phai co thém tiéu dé bd sung dé dinh tuyén
theo vij tri hién thdi ctia may dj ddng. Qua trinh dinh tuyén nay
dwoc goi la truyen dwdng ham (Tunnel). Cé hai co ché dé
thwe hién diéu nay: MIP (Mobile IP: IP di ddong) va GTP
(GPRS Tunnel Protocol: giao thirc dworng ham GPRS).



TRUYEN TUNNEL

G

> Pong bao goi IP tai dau vao tunnel vao mét tieu de moi
chira dia chi hién th&i cua may di déng

> Thao bao goéi IP tai dau ra tunnel bang cach loai bé tiéu
de tunnel

Goi IP
Header! Payload Header2 Headerl I Payload
il ‘ Thao bao 1
Header2 Header! Payload — I ——
O Tunnel ) Tl
Header!: Tiéu dé géi IP Dau tunnel Cuoi tunnel

Header?2: Tiéu dé dong bao mang dia chi hién thoi ctia may di dong
Payload: Tai tin

11



CHUYEN MACH TUNNEL THEO GFP -
TRONG 3G UMTS

S6 ligu Cl’{ﬂ Tlg;l:fflfi D D Sé liéu cua ngudi
sir dung (cac goi IP) E] [J sir dung (cac goi IP)

L s, . Mang thong tin di Mang thong tin di A _
K¢t noi logic dong (CN) dong (CN) K.ét noi1 logic
(truyén tunnel) GGSN ) (truyén tunnel)
S6 ligu ciia S0 ligu cua
nguol sir dung Thay ddi vi tri ngud sir dyng

(cac goi I)

[Ra— i X
liéu dé truveén l
tunnel

~

(cac goi 1)

Tiéu dé truyén
tunnel

Thiét lap lai ket
ndi logic

SGSN2

SGSNI SGSN2 SGSNI
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3G

CAC LOAI LUU LUQNG VA DICH VY-~
PUYQC 3GWCDMA UMTS HO TROQ’

> Loai hoi thoai (Conversational, rt). Thong tin twong
tac yéu cau tré nho (thoai chang han).

> Loai luéng (Streammg, rt): Thong tin mot Chleu doi

hoi dich vu Iuong v&i tré nhé (phan phoi truyen hinh
thdi gian thwe chang han: Video Streaming)

» Loai twong tac (Interactive, nrt) boi hoi tra 1o
trong mét thdi gian nhat dinh va ty 1é 16i thap (trinh
duyét Web, truy nhap server chang han).

> Loai nén (Background, nrt): Poi hoi cac dich vu no
Iwc nhat dwoc thwe hién trén nén co s& (e-mail, tai
xuodng file: Video Download)

13



3G

CAC TOC PO BIT DUQ'C 3G WCDMA -
UMTS HO TRO

Vung 1: trong nha, 6 pico, Rb < 2Mbps
Ving 2: thanh pho, 6 micro, Rb < 384 kbps
Vung 2: ngoai 6, 6 macro, Rb <144 kbps
Ving 4: Toan cau, Rb = 12,2 kbps

14



GLOBAL IMNITIATIVE

3G WCDMA UMTS R3 (1999)

Uu UTRAN lu CN
e Y N A
_______________________________ Mién CS % PSTN
NGt B : ISDN
Nut B d '
BT N el
i | NutB N :
: : 5
= , 4 5]
i | NutB vl g
I R 1 LS A Lo Mien PS Gi -
\ Y
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THIET Bl NGU'Ol SU DUNG - ccoreturin
UE: USER EQUIPMENT

> THIET Bl DPAU CUOI (TE: TERMINAL EQUIPMENT)
> THIET Bl DI PONG (ME: MOBILE EQUIPMENT)

> MODUL NHAN DANG THUE BAO UMTS (USIM:
UMTS SIM) LA MOT NG DUNG CHAY TREN
uicC

16



MANG TRUY NHAP VO TUYEN MAT BAT%Q
UTRAN: UMTS TERRESTRIAL RADIO ACCESS
NETWORK

> NUT B (NODE B)

> BO PIEU KHIEN MANG VO TUYEN (RNC: RADIO
NETWORK CONTROLLER)

17



A GLOBAL INITIATIVE

VAI TRO LOGIC CUA SRNC VA DRNC

MSC/NLR
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MANG LOI (CN: CORE NETWORK) """

> MIEN CS: MSC+GMSC

v MSC (MOBILE SERVICES SWITCHING CENTER:
TRUNG TAM CHUYEN MACH CAC DICH VU DI PONG

v GMSC (GATEWAY MSC: MSC CONG)
v VLR (VISITER LOCATION REGISTER: BQ GHI NHAN
DANG THIET BI)

> MIEN PS: SGSN+GGSN
v SGSN (GPRS SUPPORT NODE: NUT HO TROQ GPRS

v GGSN (GATEWAY GSN: GSN CONG)

19
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MOI TRUONG NHA
HE: HOME ENVIRONMENT

> HLR (HOME LOCATION REGISTER: BO GHI PINH
VI THWONG TRU)

> AUC (AUTHENTIFICATION CENTER: TRUNG TAM
NHAN THU'C)

> EIR (EQUIPMENT IDENTITY REGISTER: BO GHI
NHAN DANG THIET BI)

20



TONG KET GIAO DIEN G

A GLOBAL INITIATIVE

Giao dién Cu. Giao dién Cu la giao dién chuan cho cac card théng minh.
Trong UE day la noi két ndi gitta USIM va UE

Giao dien Uu. Giao dién Uu la giao dién v tuyen cua WCDMA trong
UMTS. bay la giao dién ma qua d6 UE fruy nhap vao phan cb dinh cla
mang. Giao dién nay nam glua nut B va dau cudi.

Giao dién Iu. Giao dién lu két néi UTRAN va CN. N6 gém hai phan, IuPS
cho mién chuyén mach géi, luCS cho mién chuyén mach kénh. CN co6 thé
két ndi dén nhiéu UTRAN cho cé giao dién [uCS va IuPS. Nhwng mot
UTRAN chi c6 thé két néi dén mét diém truy nhap CN.

Giao dién lur. bBay la giao dien RNC-RNC. Ban dau duoc thiét ké dé dam
bao chuyen giao mém gitra cac RNC, nhwng trong qua trinh phat trién nhiéu
tinh nang m¢&i dwgec bo sung. Giao dlen nay dam bao bon tinh nang ndi bat
sau:

v Di déng gitra cac RNC
v Lwu thdong kénh riéng
v Lwu théng kénh chung
v' Quan ly tai nguyén toan cuc
Giao dién lub. Giao dién lub ndi nut B va RNC. Khac véi GSM day la giao
dién mo.
21



KIEN TRUC 3G WCDMA UMTS@@

MSC Server GMSC Server
':" SS7 GW
4 lTu-cs (Diéu
khién) SS7
v,
H248/1P H248/IP
Iu-cs
(Kénh mang) RTP/IP PCM
} = } i | PSTN
J MGW MGW
RNC
Gn Gi
T I (GTP/IP) (1N (IP)
i 111 11 : 1]/ 11 : Internet
11 11 {11 111

SGSN GGSN



G

MIEM CS CHUYEN THANH CHUYEN:: v
MACH MEM

> MSC SERVER

> GMSC SERVER (MSC SERVER CONG)

> MGW (MEDIA GETWAY: CONG PHUONG TIEN

> SSTGW (SS7 GATEWAY: CONG BAO HIEU SO
BAY)

» HSS (HOME SUBSCRIBER SERVER: MAY CHU
THUE BAO THUONG TRU)

23



KIEN TRUC 3G WCDMA UMTS R5 vm
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G

PHAN HE DA PHUONG TIEN-IP. .
IMS: IP MULTIMEDIA SUBSYSTEM

CSCF (CONNECTION STATE CONTROL FUNCTION: CHU'C NANG
TRANG THAI KET NOI)

MGCF (MEDIA GATEWAY CONTROL FUNCTION: CHU'C NANG
PIEU KHIEN CONG PHU'ONG TIEN)

MGW (MEDIA GATEWAY: CONG PHUONG TIEN)

MRF (MULTIMEDIA RESOURCE FUNCTINON: CHU’'C NANG TAI
NGUYEN DA PHUONG TIEN)

T-SGW (TRANSPORT SIGNALLING GATEWAY: CONG BAO HIEU
TRUYEN TAI)

R-SGW (ROAMING SIGNALLING GATE WAY: CONG BAO HIEU
CHUYEN MANG)

25
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SO PO CHUYEN TU R4 SANG R5 -

RAN

Mién CS cua mang I6i

MSC
Server/VLR

/

MGW

Budng truc

N

MGW

RNC

UE | NGt B

Uu

\

lu’

IP

e’

Buwong

IMS

SGSN

truc IP

GGSN

Mién PS cia mang 15i

@
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CHIEN LUQC DICH CHUYEN GSM SANG UMT
3GR1.1 - DONG TON TAI GSM/GPRS/UMTS...... ..o

Nut B

Nat B

27
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CHIEN LUOC DICH CHUYEN GSM SANG UM.%@
3GR2.1 - TICH HOP GSM/GPRS/UMTS

Nt B |U;P$
1]
(MBS V1) '
RNC/BSC
GSM/UMTS
(RNC V2) DPwéng truc

b GPRS

~

Nut B/BTS
(MBS V2)

GGSN

Mang 10i CS
(PSTN)

MSC/VLR

BTS

BTS
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CHIEN LWQ'C DICH CHUYEN GSM SANG UMTS%@
3GR3.1 - CAU TRUC RAN THONG NHAT  » ctorse s

et

Gn

SGSN

lu-CS B .
- wong truc
Nut B
(MBS V1) . GPRS
% 4
RNC/BSC R
GSM/UMTS

(RHGNS MSC/VLR
NGt B/BTS
(MBS V2)
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CAU HINH PIA LY CUA 3G

PHAN CHIA THEO VUNG MSC/VLR VA S

a) Vung phuc vu MSC/VLR

MSCI

a

MSC2

o

b) Vung phuc vu SGSN

M

SC3

BT

VLR3

IV

b

MSC4

SGSNI

SGSN2

SGSN3

v

SGSN4
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PHAN CHIA THEO LA VA RA.......

b) Phan chia viung phuc vu SGSN

a) Phan chia vang phuc vu MSC/VLR b
thanh cac vung dinh tuyem (RA)

thanh cac vung dinh vi (LA)

LA LA2 LA3 RA1 RA2 RA3
MSC =i SGSN
LA4 LA5 LAG RA4 RA5 RAG

31




a) Phan chia vung cac vung dinh vi thanh cac 6

PHAN CHIA THEO O

G

o
—

A GLOBAL INITIATIVE

b) Phan chia vung cac vung dinh
tuyen thanh cac 6

™

LA1 LA2 LA3 RA1 RA2 RA3
MSC R SGSN
LAG RA6
LA4 LA5 RA4 LA5

32
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A GLPBAL INITIATIVE

TONG KET PHAN CHIA PIA LY

> <

LA2

<€“—» LA (ciac LA) dugc xtr ly boi mot MSC
<------ »  RA (cac RA) dugc xir 1y boi mot SGSN
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WCDMA



TRAI PHO CHUOI TRUC TIEP
DSSS: DIRECT SEQUENCE

a) So do trai phd DSSS

=CxX
X Yy >
A e e c) Qua trinh xir ly tin higéu
= TR UL . trong mién tan so

G

A GLOBAL INITIATIVE

trong mien théi gian

X(f)
X(t) 14 Th h
g
o) 4T 15Te b
| | e
il Eilnh T
- - f
i T =
T, = 15T,
0 T, = 15T, R ] "" : >
o ' , "'"fl"l-_ Y() |
> S
L 1R t >



> Tich hai ma giong nhau bang 1: cixci=1

MA TRU'C GIAO

:-:-.E Em
A GLOBAL IMITIATIVE

» Tich hai ma khac nhau sé la mét ma mé&i trong tap
Ma: cixcj=ck

> Thi du bd ma trwe giao bao gom tam ma:

X N X X X X X

Co=+1+1+1+1+1+1+1+1

Ci=+1+1+1+1-1-1-1-1
C2= +1+1-1-1+1+1-1-1
Cs=+1+1-1-1-1-1+1+1
Csa=+1-1+1-1+1-1+1-1
Cs=+1-1+1-1-1+1-1+1
Ce= +1-1-1+1+1-1-1+1
Cr=+1-1-1+1-1+1+1-1

37



Tich hai ma trwc giao

> Hai ma giong nhau:

A GLOBAL INITIATIVE

c, +1 +1 +1 +1 -1 -1 -1 -1
X X X X X X X X X
c, +1 +1 +1 +1 1 -1 -1 -1
¢, ¢, +1 +1 +1 +1 +1 +1 +1 +1
> Hai ma khac nhau:
c, +1 +1 +1 +1 1 -1 -1 -1
X X X X X X X X X
c, +1 |+ |- -1 -1 -1 +1 |+
=c, |+1 +1 -1 -1 +1 +1 1 -1
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GIAl TRAI PHO

a) So do giai trai pho DSSS
K

G

I¥E

£ £ -
}’=Z}’;=ZCE*‘; x"‘:x"‘_i_zc"x"
il {ml ‘.'i =
- Loc théng X k(Uéc tinh x
‘ thédp B=Rc| Kl )
Ck
o d) Phé cia tin
b) Phé clia diu vao may thu k cla ©) Phé cia Ll o A0 hi¢u giai tréi pho X (f)
cac tin higu trai phd dwoc phat di thu Ea”h%'“'j-{““' sau bg loc B =R,
tir K may phat P x Xy
Sy
rd -
SIR=S4/S,

X s

= X0 N

: "

X (f) E -

] : : ]

: i ' "
E_{{?) P — ' ' ?MAI
X X

- f

Ty s6 tin hiéu trén nhiéu (SIR) bang X(f) (dién tich chi¥ nhat té dam trén
hinh b) chia cho MAI (dién tich chir nhat trang trén hinh c)

Processing Gain= R /R,
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PIEU KHIEN CONG SUAT ™™

> Dieu khién céng suat vong hé:
v Dwa trén danh gia céng suat thu dwoc tir UE
> Dieu khién céng suat vong kin:
v Dieu khién céng suat vong trong: 1500 lan/s
theo SIR dich tai nut B
v Piéu khién cdéng suat vong ngoai: theo BLER
dich tai RNC

> WCDMA c6 thé thyc hién dieu khién cong xuat ca
o dwdng xuong
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CHUYEN GIAO K ok

HANDOVER

> HO néi hé théng xay ra bén trong modt hé thong WCDMA. Cé thé
chia nho HO nay thanh
v HO néi hé théng gira cac 6 thudc cung mét tan sd sdéng mang
WCDMA
v HO gitra céc tan sé (IF-HO) gitra cac 6 hoat déng trén cac tan sb
WCDMA khac nhau
> HO giira cdc hé thong (IS-HO) gitra cac 6 thudc hai cong nghé
truy nhap vé tuyén (RAT) khac nhau hay cac ché dé truy nhap vé
tuyén (RAM) khac nhau. Trwérng hop thwdng xuyén xay ra nhat
doi v&i kiéu ther nhat 1a HO giira cac hé thng WCDMA va
GSM/EDGE. Tuy nhién ciing cé thé la IS-HO giira WCDMA va hé
théng cac hé thong CDMA khac (cdma2000 1x chang han). Thi
du vé HO giira cac RAM la HO giira cac ché dé UTRA FDD va
UTRA TDD.




CAC THU TUC CHUYEN c;-lAt¥'];§>

 Chuyén giao ctrng (HHO) la cac tha tuc HO trong do tat
ca cac dwérng truyen vo tuyén cii cia mot UE dwoc giai
phong trwéc khi thiét 1ap cac dwérng truyén vo tuyén
mé&i

e Chuyén giao mém (SHO) va chuyén giao mém hon (xem
hinh vé) 1a cac thu tuc trong dé UE ludn duy tri it nhat
mot dwdong vo tuyén néi dén UTRAN. Trong chuyén giao
mém UE dong thdi dwgc nbdi dén mot hay nhiéu 6 thudc
cac nut B khac nhau cua cung mét RNC (SHO ndi RNC)
hay thuoc cac RNC khac nhau (SHO giita cac RNC).
Trong chuyén giao mém hon UE duoc noi dén it nhat la
hai doan 6 clla cung mé6t nut B. SHO va HO mém hon chi
c6 thé xay ra trén cung mot tan s6 séng mang va trong
cung mot hé thong
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A GLOBAL INITIATIVE

CHUYEN GIAO MEM VA MEM HO

» SHO la mét tinh nang chung ctia hé thong WCDMA trong dé
cac 6 lan can hoat dong trén cung moét tan s6. Trong ché do két
noi, UE lién tuc do cac 6 phuc vu va cac 6 lan can (do RNC chi
dan) trén tan sé séng mang hién thdi. UE so sanh cac két qua
do véi cac ngwong HO do RNC cung cap va gli bao cao két
qua do dén RNC khi thuc hién cac tiéu chuan bao cao. Vi thé
SHO la kiéu chuyén giao dwoc danh gia bdi dau cudi di dong
(MEHO: Mobile Estimated HO). Tuy nhién giai thuat quyét dinh
SHO duwgc dat trong RNC. Dua trén cac bao cao két qua do
nhan dwoc ti UE (hoac dinh ky hodc dwdc khdi dong béi moét s6
cac su kién nhat dinh), RNC Iénh cho UE bs sung hay loai bo
mot s6 6 khdi tap tich cuc ciia minh (ASU: Active Set Apdate:
cap nhat tap tich cuc).
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GLOBAL INITIATIVE

CHUYEN GIAO MEM VA MEM HON

b) chuyén giao mém hon giiva
hai doan é cua cing mét 6

a) chuyén giao mem giira hai
doan 6 cua hai 6
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CHUYEN GIAO MEM VA MEM HONSRTS’

GLOBAL IN}\TtATIvE

» Phu thuoc sw tham gia trong SHO, cac 6 trong ' mo
hé thong WCDMA dworc chia thanh cac tap sau day:

v Tap tich cuc bao gdm céac 6 (doan 6) hién dang tham gia
vao mét ket ndéi SHO cua UE
v’ Tap lan can/ tap duworc giffwm s,ézt (ca hai tr dwoc st dung
nhw nhau). Tap nay bao gom tat ca cac 6 dwoc giam sat/do
lién tuc bai UE va hién thoi khéng co trong tap tich cue
v' Tap dwoc phat hién. Tap nay bao génl cac 6 dwoc UE phat
hién nhwng khong thudc tap tich cwe lan tap lan can.
> Dua trén cac bao cao két qua do nhan dwoc tiv UE
(hoac dinh ky hodc dwdc khdi dong bdi mot s6 cac suv
kién nhat dinh), RNC Iénh cho UE b6 sung hay loai bd
mot s6 6 khoi tap tich cuc clia minh (ASU: Active Set
update: cap nhat tap tich cuc).
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TRUYEN SONG DA DUONG VA LY. wr
LICH TRE CONG SUAT

b) Ly lich tré cong suéti

a) Truyén song da dudng

00
00

N

—
=

Céng suét twong dbi, dB

=
=

Pau cudi di
dong

A0 L
0 2 4 6 8 10 12 14

Tré trdi, ps
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MAY THU PHAN TAP DA PUONG HA?JE@

A GLOBAL INITIATIVE

MAY THU RAKE

a) Pllunng phap chon duémg truyén dé két hgp ciia may thu RAKE

Piu ra bj tuong quan

Ngudng chon dudng truyén

Mire tap Am nén

B két hgp RAKE

b) Céu hinh cua may thu RAKE

A _Chonduwongtruyen T """
| = s
TChon dngtruyen T "~ "~ "~ " T T T - Tin hiéu duoc
Ty T khoi ph
: : Bo twong Tra Bo gai S| B giai 161 phuc
- dan xen e

quan o
|
Bd lge danh gid kénh duge o

hé trer bér ky higu hoa tigu Lk

B tao ban sao
md teai phi
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CAC MA TRAI PHO SU DUNG TRONG-~-

WCDMA

> MA PINH KENH (CHANNELIZATION CODE) DUA
TREN MA HE SO TRAI PHO KHA BIEN TRUC GIAO
(OVSF: ORTHOGONAL VARIABLE SPECTRUM
SPREADING), TOC PO CHIP Rc =3,84Mcps

> MA NHAN DANG NGUON PHAT DA TREN MA
GOLD PHUC, TOC DO CHIP R. = 3,84Mcps
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MA HE SO TRAI PHO KHA BIEN TRIRFLY

Yot O GO ...
SF=1 28.. e e e e e e e e e e e e e e e e e v e e e e B e e e e e e e e e e e e e e e e oy

SF=Rs/Rc, trong dé Rs la toc dd ky hiéu va Rc la toc do chip
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> DUPO'C XAY DUNG TREN MA GOLD

> DPUONG XUONG CO 2 "-1= 262.143 MA, TRONG PO
512 MA BUQ'C CHON BE NHAN DANG NUT B

> DUONG LEN CO 2 *°-1=16.777.232 MA DE NHAN
DANG UE
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TRAI PHO VA BPIEU CHE CHO cA&@
KENH RIENG BUONG LEN “ ™

Thao thac trai phé
éng ma dinh kénh Diéu chinh hQ so
dé phan biét kénh "huyﬂch f-'@

Thao tac ngau nhién héa phirc dé
phan biét nguon phat (UE) va giam
ﬂ’PDCH1] é : % : ty s6 cong suat dinh trén céng suét
trung binh

DPDCH54 I
cos(wt)
Hé—’&’—'cdj 4 > y
DPDCH, % %
Ghép ma I/Q (diéu ché
QPSK cho hai kénh) dé Caz By
tranh nhidu am néu sé DPDCHZ.& g
liéu UL khéng dwoc
truyén Cas By
DPDCH
4 Q ?
-sin(mt)

Cis Py Ly —
DPDCHg % % E T Phan chia phan
thwec phan ao
CC ﬁ'ﬂ
\DPCCH % %

o1



TRAI PHO VA PIEU CHE KENH CHU?-@
PRACH DUONG XUONG

Cy Ba

g 3
Phan sb ligu ,é ' e
PRACH é .é
f

p
NPTVRUIING 0. - JO L
Phan dieu khien
PRACH ’C? b(%\
j N -sin(wt)
Phan chia phan
thwe va phan ég
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TRAI PHO VA PIEU CHE PUONG:- -

XUONG
[niéu chinh hé ﬂ
khuyéch dai

™
HITIATIVE

Thao tac ngau nhién
héa phirc dé phan biét
nguon phat (nat B)

GP
S-SCH —p?_ cos(amt)
Kénh vat »@— San  Gg »é

ly dwérng E A

xuong bat —»

ky trip S
SCH 1+jQ
&0 »? G,

Thao thac trai pho
bang ma dinh kénh ] et
dé phan biét kénh ’

Phan chia phan
thwe va phan ao
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PHAN NHOM 8192 MA NGAU NHIEN DU'ONG x@@
THANH 512 NHOM BE TANG TOC TiIM O ST

Mét tip = 1 ma ngau
nhién so cap va 15
ma ngau nhién the

cap twong (rng n;;: r:?n?én s ‘?j 5 tnl;la ngiu
(k=0..15) _ nhién thuw cap
X so' cap (k=0 (k=1...15)
Tapo = {I 8,4, Sai1s oo Saw Sans !
Nhém ma 0 '
Tap ;= {| S, 1,2 Saia13s reees S T TPI R Sai1z7 }
Tap. .= {|S .
Nhém ma j '?jxﬂ { dl, 16x8j> Sdl,1ﬁxsj+1‘ ------ Sdl,16:3j+2s e Sd|,1ﬁxaj+15
(j =0...63) :
T‘::Ip j,a-.-:r- { Sdl,ﬁx{ﬂjﬂ'}! Sﬁll.1ﬁx{ﬂj+?}+1’ ““““ dl 16x(8j+7#1? T Sdl,1ﬁx{ﬂj+?}+15 }

M6t nhoém ma = bay
tap vé&i 7 ma ngau
nhién so cap va 7x15

ma ngéu nhién thir cap

Nhém ma 63

SdI.BDE4 s

Tap..= { S

dl,B186 ?

S

dl, 8065 *

SdI,B‘IE?’

Sdl,ﬂﬂﬁd-l-k’ """"" sdl,ﬂﬂ?ﬂ }
Sdl.31aﬁ+h’ """" Sdl,ﬂ191 }

Sé thir tw ma n=16x[(8xj+)]+k; j=0...63; i=0...7 dbi véi mdi j va k=0...15 déi véi mbi j,i




GHEP KENH DA MA PUONG xuf)r\‘l’:_ GE

Ch1

Ch2

ChN

— ™

40 >
S/P th,SF,;'! P
B

S/P Cch,SF,Z
)
P

S/P cch,SF,N

Sdl,n

; [+jQ %
Pén diéu

ché QPSK
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CHUONG 3

GIAO DIEN VO TUYEN CUA
WCDMA UMTS



KIEN TRUC NGAN XEP GIAO THUC OIS
GIAO DIEN VO TUYEN WCDMA/FBD* "

CC, MM, GMM, SMS, SS Cac giao thirc UP

Cac |&p con cao hon clia L3/ NAS
Bao hiéu CP Thong tin UP
P RRC L3
E E- ----------- ] : ] - C
P ] - @EE@ L2/PDCP
) < -
Cb .......................................... N E— ---C BMC L2/BMC
C:::) ---------------------------------------- I )
L] I
RLC RLC
RLC ) RLC D L2/RLC
CRLC RLC CRLCD
|
%ID—CI)-CI__I)—C |} Cac kénh logic
: | [
R— O«::_-_— MAC — L2IMAC
| | | | | | 3 o
— T T T — Cac kénh truyén tai
S— 0{:: PHY — L1/WCDMA

---------

Diéu khién < Biém truy nhap dich vu (SAP) cho thong tin ddng cap
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CAC THONG SO LOP VATLY

—

W-CDMA

A GLOBAL INITIATI

v E

So d6 da truy nhap

DS-CDMA bang rong

D6 réng biang tan (MHz) 5/10/15/20

Manh phé 200 kHz

Téc d6 chip (Mcps) (1,28)/3,84/7,68/11,52/15,36
D6 dai khung 10 ms

Déng bo gitta cac nit B Di bd/déng bo

M3 héa stra 16i Ma turbo, ma xodn

Diéu ché DL/UL QPSK/BPSK

Trai phé DL/UL QPSK/OCQPSK (HPSK)
Bd ma hoa thoai CS-ACELP/(AMR)

T4 chixe tiéu chuén 3GPP/ETSI/ARIB

DL: Downlink: du®ng xuéng, UL: Uplink: duwd’ng 1én
OCQPSK (HPSK): Orthogonal Complex Quadrature Phase Shift Keying (Hybrid PSK) = kh6a chuyén pha vuéng géc truwe giao
CS-ACELP: Conjugate Structure-Algebraic Code Excited Linear Prediction = Dw bao tuyén tinh kich thich theo mi 1dai s6 cau

triac phiee hop

3GPP: Third Generation Parnership Project: Pé an cla cac doi tac thé hé ba
ETSI: European Telecommunications Standards Institute: Vién tiéu chuan vién thong Chau Au

ARIB: Association of Radio Industries and Business: Lién hiép cong nghiép va kinh doanh vé tuyén
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a) Cac bang tan co thé str dung cho WCDMA toan cau

QUY HOACH TAN SO 'ﬁ -

A GLOBAL INITIATIVE

Bang céng Puwéng 1én  Puéng xudng
tac Tén Téng phd [MHz] [MHz]

Bang VI 2600 2x70 MHz || 2500-2570 || 2620-2690 | Bang 3G mo&i
Bang | 2100 2x60 MHz || 1920-1980 || 2110-2170 |Bang IMT2000 (Bang WCDMA chi dao)
Bang || 1900 2x60 MHz || 1850-1910 || 1930-1990 | Bang PCS tai My va chau My La tinh
Béng IV 17002100 || 2x45 MHz || 1710-1755 || 2110-2155 |Bang 3G m&i tai My va chau My Latinh
Bang Il 1800 2x75 MHz || 1710-1785 || 1805-1880 | Chéau Au, chau A va Brazil

Bang IX 1700 2x35 MHz || 1750-1785 || 1845-1880 | Nhat

Bang VIII 900 2x35 MHz || 880-915 925-960 | Chau Au va chau A
Bang V 850 2x25 MHz || 824-849 869-804 | USA, chau My va chau A

Béng VI 800 2x10 MHz || 830-840 || 875-885 | Nhat

b) Bang IMT-2000

IMT-2000 MSS IMT-2000 MSS
f, MHz 1885 1980 2010 2025 2110 2170 2200

IMT-2000; International Mobile Telecommunications-2000; MSS;

Mobile Sattelite Service: dich vu thong tin di dong v¢ tinh

Tan pho cho IMT-2000

Tin phd cho MSS
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CAP PHAT BANG TAN FD

buong len B3

Bwong lén B1

G

— ™

A GLOBAL INITIATIVE

D

1920-1980 MHz

Pwéng xuéng B1

Pwong lén B2

Pwéng xudng B2

1850-1910 MHz

1710-1785 MHz

Pwéng xuéng B3

1805-1880 MHz

1930-1990 MHz

2110-2170 MHz
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GLOBAL INITIATIVE

CAP PHAT TAN SO 3G TAI VIET NAM

Khe tan so FDD TDD
BSTx* BSRx** BSTx/BSRx

A 2110-2125 MHz |1920-1935 MHz |1915-1920 MHz

B 2125-2140 MHz |1935-1950 MHz |1910-1915 MHz

C 2140-2155 MHz | 1950-1965 MHz |1905-1910 MHz

D 2155-2170 MHz | 1965-1980 MHz | 1900-1905 MHz
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CAC KENH CUA WCDMA

A GLOBAL INITIATIVE

» Cac kénh logic (LoCH: logical channel): KEnh duoc I&p con
MAC cula I&p 2 cung cap cho I&p cao hon. Kénh LoCH duoc
xac dinh b&i kiéu théng tin ma no truyén

> Cdc kénh truyén tai (TrCH: Transport Channel): Kénh do I1&p
vat ly cung cép cho I&p 2 dé truyén sé liéu. Cac kénh TrCH
dwoc sap xép lén cac PhCH

> Cdc kénh vét ly (PhCH: Physical Channel): Kénh mang s6
liéu trén giao dién vé tuyén. Méi PhCH c6 mét trai phd ma dinh
kénh duy nhat dé phan biét v&i kénh khac. Mot nguwdi st dung
tich cwe co thé st dung cac PhCH riéng, chung hodc ca hai.
Kénh riéng la kénh PhCH danh riéng cho mdt UE con kénh
chung dwoc chia sé gilra cacUE trong mot 6.
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CAC KENH LOGIC LoCH

CCH (KENH PIEU KHIEN CHUNG)....-.....-

v BCCH (Broadcast Control Channel: Kénh diéu khién quang
ba). Kénh dwdng xudng dé phat quang ba théng tin hé
thong

v PCCH (Paging Control Channel: Kénh diéu khién tim goi).
Kénh dwdng xubng dé phat quang ba théng tin tim goi

v CCCH (Common Control Channel: Kénh diéu khién chung).
Kénh hai chiéu dé phat thong tin diéu khién gitra mang va
cac UE. Buwoc st dung khi khdng cd két ndi RRC hodc khi
truy nhap mot 6 mai

v DCCH (Dedicated Control Channel: K&nh diéu khién riéng).
Kénh hai chiéu diém dén diém dé phat thong tin diéu khién
riéng gitra UE va mang. Buoc thiét 1ap bdi thiét 1ap két ndi
cua RRC
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CAC KENH LOGIC LoCH xﬁ)

TCH (KENH LUU LUQONG)

v' DTCH (Dedicated Traffic Channel: Kénh lwu lwong
riéng). Kénh hai chiéu diém dén diém riéng cho
mét UE dé truyén théng tin cda ngudi st dung.
DTCH c6 thé ton tai cd & dwdng 1én 1an dwdng
xuong

v CTCH (Common Traffic Channel: Kénh lwu lwong
chung). Kénh mét chiéu diém da diém dé truyén
théng tin cia mot nguwdi st dung cho tat ca hay
mot nhdm nguwdi si¢ dung quy dinh hoac chi cho
mot nguwdi s dung. Kénh nay chi co6 & dudng
xuong.
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CAC KENH TRUYEN TAI TrecHIOR

A GLOBAL INITIATIVE

DCH (Dedicated Channel: Kénh riéng). Kénh hai chiéu dwoc sty dung dé
phat s0 lieu cua nguoi st dung. Buoc an dinh riéng cho ngwoi str dung.
C6 kha nang thay d6i tbc d6 va diéu khién cong suat nhanh

BCH (Broadcast Channel: Kénh quang ba). Kénh chung dwong xubng dé
phat théng tin quang béa (chang han théng tin hé théng, théng tin 6)

FACH (Forward Access Channel: Kénh truy nhap dudng xuong) Kénh
chung dwong xudng dé phat théng tin diéu khién va s0 liéy cua nguoi s
dung. Kénh chia sé chung cho nhiéu UE. Buwoc st dung dé truyén sé liéu
tdc do thap cho I&p cao hon

PCH (Paging Channel: K&énh tim goi). K&énh chung dwéng xudng dé phat
cac tin hiéu tim goi

RACH (Random Access Channel). Kénh chung dwong Ién dé phat thdng
tin diéu khién va so lieu ngwdi st dung. ap dung trong truy nhap ngau
nhién va dwoc s dung dé truyén sé liéu thap cuad ngudi s dung

CPCH (Common Packet Channel: Kénh goi chung). Kénh chung duwong
lén dé phat s0 liéu nguoi st dung. ap dung trong truy nhap ngau nhién va
dwoc str dung trwdc hét dé truyén sb liéu cum.

DSCH (Dowlink Shared Channel: Kénh chia sé dwong xudng). Kénh
chung duwéng xudng dé phat s0 liéu goi. Chia sé cho nhiéu UE. Str dung
trwdc hét cho truyén dan sb liéu téc dd cao.
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SAP XEP CAC KENH LoCH LEN ckﬁ@
KENH TrCH A GLOBAL INITIATIVE

Pwéng lén Pwdng xudng
Cac kénh  CCCH DTCH/DCCH BCCH PCCH CCCH CTCH DTCH/DCCH
logic \ Cac MAC SAP
Cac kénh |
RACH CPCH DCH BCH PCH FACH DCH DSCH HS-DSCH

A 5 .
Ll Ll (chi cho FDD)

BCCH: Broadcast Control Channel: kénh diéu khién quang ba
BCCH: Broadcast Channel: kénh quang ba

CCCH: Common Control Channel: kénh diéu khién chung
CCH: Common Channel: kénh diéu khién

CTCH: Common Packet Channel: kénh goéi chung

DCCH: Dedicated Control Channel: kénh diéu khién riéng
DCH: Dedicated Channel: kénh riéng

DSCH: Downlink Shared Channel: kénh chia sé dwéng xubng
DTCH: Dedicated Traffic Channel: kénh Iwu lwong riéng
HS-DSCH: High-speech DSCH: kénh chia sé toc do cao
PCCH: Paging Channel: kénh tim goi

PCH: Paging Channel: kénh tim goi

RACH: Random Access Channel: kénh truy nhap ngau nhién
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CAC KENH VAT LY PhCH xl;?

A GLOBAL INITIATIVE

v' DPCH (Dedicated Physical Channel: Kénh vat ly riéng). Kénh hai chiéu dwong

xubng/dwdng 18n dwoc an dinh riéeng cho UE. Gém DPDCH (Dedicated Physical
Control Channel: Kénh vat Iy diéu khién riéng) va DPCCH (Dedicated Physical
Control Channel: Kénh vat ly diéu khién riéng). Trén dwdng xudng DPDCH va
DPCCH dwoc ghép theo thdi gian con trén duwong 18n dwoc ghép theo pha kénh | va
pha kénh Q sau diéu ché BPSK

DPDCH (Dedicated Physical Data Channel: Kénh vat ly sb lidu riéng. Khi str dung
DPCH, méi UE dwoc an dinh it nhat moét DPDCH. Kénh dwoc s dung dé phat sé
liéu ngudi str dung tir I&p cao hon

DPCCH (Dedicated Physical Control Channel: Kénh vat ly diéu khlen riéng). Khi st
dung DPCH, m6i UE chi dwgc an dinh mot DPCCH. Kénh dwoc st dung dé diéu
khién lop vat ly cia DPCH. DPCCH 1a kénh di kém vé&i DPDCH cha: cac ky hiéu
hoa tiéu, cac ky hiéu diéu khién céng suat (TPC: Transmission Power Control), chi
thi két ho’p khuon dang truyen tai. Cac ky hiéu hoa tiéu cho phép may thu danh gia
huo’ng trng xung kim cua kénh vo tuyen va thwe hién tach séng nhat quan. Cac ky
hiéu nay cling can cho hoat dong cua anten thich ng (hay anten thdng minh) co
bup séng hep. TPC dé diéu khién cong suat vong kin nhanh cho ca dwong Ién va
dwong xuong. TFCI thgng tin cho may thu vé cac théng so tire thgi cua cac kénh
truyén tai: cac toc do so liéu hién thoi trén cac kénh so liéu khi nhiéu dich vu dwoc
st dung déng thdi. Ngoai ra TFCI cé thé bi bdé qua néu téc dd sO liéu co dinh._Kénh
cling chtra thong tin hdi tiep hoi tiép (FBI: Feeback Information) & dwéng 1én dé dam
bao vong hadi tiep cho phan tap phat va phan tap chon lua.
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PhCH (tiép)

G

A GLOBAL INITIATIVE

PRACH (Physical Random Access Channel: Kénh vat ly truy nhap ngau nhién).
Kénh chung dwdng 1én. Pwoc st dung dé mang kénh truyén tai RACH

PCPCH (Physical Common Packet Channel: Kénh vat ly géi chung). Kénh chung
dwong 1én. Buwoc sir dung d& mang kénh truyén tai CPCH

CPICH (Common Pilot Channel: Kénh hoa tiéu chung). Kénh chung duong
xudng. Co hai kieéu kénh CPICH: P-CPICH (Primary CPICH: CPICH so cap) va
S-CPICH (Secondary CPICH: CPICH th& cap). P-CPICH dam bao tham chuan
nhat quan cho toan bdé 6 dé UE thu duvoc SCH, P-CCPCH, AICH va PICHvi cac
kénh nay khong co hoa tiéu riéng nhw & cac truo’ng hop kenh DPCH. Kénh S-
CPICH dam bao tham khao nhat quan chung trong moét phan & hoac doan 6, cho
tredng hop st dung anten théng minh c6 bup séng hep. Chang han c6 thé sl
dung S-CPICH lam tham chuan cho S-CCPCH (kénh mang cac ban tin tim goi)
va cac kénh DPCH duwdng xudng.

P-CCPCH (Primary Common Control Physical Channel: Kénh vat ly diéu khién
chung so cap). Kénh chung dwdng xudng. Méi 6 c6 mét kénh dé truyén BCH

S-CCPCH (Secondary Common Control Physical Channel; Kénh vat ly diéu khién
chung thir cap). Kénh chung dwong xudng. Mot 6 co thé cé mot hay nhiéu S-
CCPCH. Buwoc sir dung dé truyén PCH va FACH

SCH (Synchrronization Channel: Kénh dong bd). Kénh chung duong xudng. Co
hai kieu kénh SCH: SCH so cap va SCH thir cap. Méi 6 chi cé mdt SCH so cap
va thr cap. Buoc st dung dé tim 6



PhCH (tiep)

™

G

A GLOBAL INITIATIVE

PDSCH (Physical Downlink Shared Channel: Kénh vat ly chia sé duwdng xuong)
Kénh chung duwéorng xudng. Mbi 6 cé nhiéu PDSCH (hoac khéng cd) . Buwoc s
dung dé mang kénh truyén tai DSCH

AICH (Acquisition Indication Channel: Kénh chi thi bat). Kénh chung duong xuong
gchAaé)chyi PRACH. Puwoc st dung dé diéu khién truy nhap ngau nhién cda

PICH (Page Indication Channel: Kénh chi thi tim goi)Kénh chung duong xuong di
cap voi S-CCPCH (khi kénh nay mang PCH) dé phat théng tin két cudi cudc goi
cho tirng nhom cudc goi két cudi. Khi nhan dwoc théng bao nay, UE thudéc nhdm
két cudi cude goi thir n sé thu khung vé tuyén trén S-CCPCH

AP-AICH (Access Preamble Acquisition Indicator Channel: Kénh chi thi bat tién td
truy nhap)Kénh chung dwong xuong di cap voi PCPCH dé diéu khién truy nhap
ngau nhién cho PCPCH

CD/CA-ICH (CPCH Collision Detection/ Channel Assignment Indicator Channel:

Kénh chi thi phat hién va cham CPCH/an dinh k&nh) Kénh chung dwéng xudng di
cap voi PCPCH. Buoc s dung dé diéu khién va cham PCPCH

CSICH (CPCH Status Indicator Channel; Kénh chi thi trang thai CPCH)Kénh chung
(Fi)L(P:o’PrE:nguong lien két v&i AP-AICH dé phat théng tin vé trang thai két nbi cla
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SAP XEP CAC KENH TRUYEN TAI LEN %@

Cac kénh truyén tai

DCH

RACH
CPCH

BCH

FACH
PCH

DSCH

KENH VAT LY

Cac kénh vat ly

A GLOBAL INITIATIVE

Kénh sé liéu vat ly rieng (DPDCH)
Kénh diéu khién vat ly rieng (DPCCH)
Kénh truy nhap ngau nhién vat ly (PRACH)

——

Kénh goéi chung vat ly (PCPCH)

Kénh hoa tiéu chung (CPICH)

Kénh vat ly diéu khién chung so cdp (P-CCPCH)
Kénh vat ly diéu khién chung thir cip (S-CCPCH)

Kénh déng bd (SCH)

Kénh chia sé dwong xubng vat ly (PDSCH)

Kénh chi thi bat (AICH)

Kénh chi thj bat tién té truy nhap (AP-AICH)

Kénh chi thj tim goi (PICH)

Kénh chi thi trang thai CPCH (CSICH)
Kénh chi thi phat hién va cham/ 4n dinh kénh (CD/CA-ICH)
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C oy

QUA TRINH TRUY NHAP NGAU NHIEN-
CUA RACH VA CPCH

a) Qua trinh truy nhap ngau nhién RACH b) Qua trinh truy nhap CPCH
. Nut B
UE Nut B . CSICH (chi thi hai CPCH
AP (tién té truy nhap) < {chi th) trang thal CPCH)
a » OK AP (tién to truy nhap)
AICH (chi thi bat) » OK
< - AP-AICH (chi thi bat tién t6 truy nhap)
PRACH (ban tin truy nhap ngan nhién) <
> CD (tién té phat hién va cham) {
P CD/CA-ICH (phat hién va cham/ an djnh kénh)
PCPCH (kénh goi chung) )|




THi DU VE BAO HIEU KET NOI CUQC GOy

UE

COCH{(RACH)»: RRC Connection Regquest

MSC/

BENC VLR

{Yen ciu két ndi RRC)
. = N T AL%]
{Thigt 1ap két noi REC)
DOCCH(DCH )y RRC Connection Complete

|

TEEt nin RIRC da hoan thanh b
DOCH (DHCH :Initial Diivect Transfer

_JI}C‘C'H (DCH): Diirect Transfer

(Truyén trire tidp khoi dda)

CAuthentication Request)

EAMNAP: Initial UE Message (Ch Service Reqguest)
(Bin tin UE kKhai dédu (Yeu cio dich wvwoa Chan

(Truyén true tép (Yéu ciu nhan thuc))

{ Truyén truc oép (Y éu cio nhan thuc))

OCHODOCH): Direct Transter (Aathentication Rr:ﬁpnrlm:]n

{Truyén trre tép (tra 1oi nhan thue )

DCCH (I CH y: Security Mode Command

RAMNAP: Direct Transfer (Auathentication Hesponsg
{Truyén trye tidp (Tra 1od ohin thyc))
RANAP: Security Mode Command

(Lénh che do an mandy
DOCCH(DOCH ) Security Mode Commiplete

(Lénh cheé d0 an ninh)

Y

(Che dd an ninh Jdi hoan thanh)

DCCHOIDCH ) Direct Transfer (Setup)

RANAP: Security Mode Commplete
{Hodn thinh che 4§ an ninh)

Y

(Truven e tiep (thist 1ap)y

DOCCH{(DCH ) Dhirect Transter

(Call Proceeding)

BRANAP: Dircet Transter (Sciup) -
{ Truyén truc tigp (Thigt Lap))

o BRAMNAP: Dbrect Transter (Cuall Proceeding)
{Truyén g tiEp (Tiep e cude 2oi))

{Truyén trire tiEp (Tiép tue cude goil)

EANAP: RAB Assignment Hequest
(¥ éu ciu an dinh RARB)

'

DCCH(DCH ) Radio Bearer Setup or Reconfiouration

{Thiet lap vat mang hay lap lai ciu hinh)

DOCH: Radio Bearer Setup or Reconfiguration Complete

| Wat mang vO tuyén di doc thiét 1ap hay  1ap lai cfiu hinh ©

i hodm thanh 3

DCCHDCH ) Direct Transfer (Alerting)

RAMNAP: RAB Assignment Complete

Y

{Hoan thanhin dinh RAB)
RANAT Direct Transfer (Aleiting )

{Truyén true tép (bao chuong))
DOCH{DCH ) - Direct Transter (Connect)

i

(Truyén true tiép (bio chudng)
BANAP: Direct Transfer (Connect )

'

{Truyén true e ep (et ndi )
DOCCHDCH ) : Dhrect Transtfer (Connect ALhnthltﬂLE}

(Truvén trge tidp (Cong nhan ket ndi)

(Trovén trre tidép (KEer ndil)

EAMAP: Direct Transfer {Connect Acknowledge)

(Truvén truc Ueép (Cone nhan ket ndi))

R

TIATIVE
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CAU TRUC KENH VAT LY RIENG x@

A GLOBAL INITIATIVE

Khung vé tuyén
(10ms, 38400 chip)

< >
#0 # #71
Khe #0 Khe#1 | Khe #14
 Tne= 2560 chip, 10><2kb|'t'ii{-"u' """ N
Cautruc ) T OCH | Eallie Ghép kénh ma 1/Q véi
dwong lén | Jonqp Hoa tiéu TFCI EB| TPC ngau nhién héa phirc
} Ty, 2560 chip, 10 x 2kbit (k=0,..., 7) i S
SLURICE sélieu | TPC | TFCI | sé Il9u TEETTT et L LA
dwérng xubng _ ngau nhién héa phirc
— v ~" v
DPDCH DPCCH DPDCH DPCCH
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SO PO TONG QUAT MAY PHAT VA

a) May phat

THU WCDMA

"SGR

A GLOBAL INITIATIVE

— — Rémh mwyenmB. . — — —
, L i@l — — — — — — — — —
S50 ligu phat = = = 5
o—p: E%I?Cg > P}I:ﬂglclﬂgn — N]I{t:wa > Pl}ﬂ: Egp Ghép
Anten
SAp xép s6 . B4 loc Miguist cosirg—h A Bicu ché Bién doi B khuéch |
|:> lidu (QPSK Trdi phé ting can hai A DA LA vuong esd | nang tan[™] dai phat
) 2 —/ —/ ge e P
b) May thu
M, B tao
h
Anten Sl A 1enh TPC
Bo khucch dai | _[Bién doi] Khucch daf I 1N Biégfﬁ”%ﬂ‘g‘f“ N Ngan hang Bo két hop
tap dm thap ha tan AGC MM T c3n hai ][Vgiaﬁdi{iu ché ¥] RAKE nhét quan
Bd tim j,
dudmg truyén
56 hicu duoc
) I - T T 1 khf\{»gh;
[ | TReah truyen i A Ll o P
g s
| 4 »f Giaidanxen |3 Giai ma kénh}—» {‘h‘f;;‘h“' Ll o
& | Phat hign I
Iy 13ikhéi | ||
I____:__:____:__::__:__::::: _____ {4




PHAN TAP PHAT VONG Hé’-ﬁ@

a) May phat nat B

Hoa tiéu —g
TFECI —»

CPICH cho ANTI

Sé liéu phat
O—»

Xir Iy sb

rpc —» Ghep

—> —>

b) May thu UE

Tin hiéu thu | MF cho
DPCH

O——p

ANT2 ©

M3 hoa S IGhép
STTD g

L

F@ tao ma trai pho

Tin hig¢u phat
cho ANT]1

—>»0

—

B

Tin hig¢u phat

cho ANT2

MF cho
CPICH

—>» B0 woc tinh

cho ANTI

* »@—pb

0 két hopl—p/B0 gial ma
RAKE

S liéu duoc
khéi1 phuc

Xir 1y 86

—»0

—

STTD
B6 ket hop ‘

RAKE

B& wdc tinh
cho ANT2
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PHAN TAP PHAT VONG KiN-ﬁ;@

A GLOBAL INITIATIVE

a) Mdy phit nit B CPICH cho ANTI

ANT2 o
Hoa tidu —3
TFCI —»
S& ligu phat TPC —» Ghép Ghép S i -
- | Xir l§ 86 ; )® >® > ——() Tin hidu phat cho ANTI
AW, A
Ghép |——0 Tin hi¢u phat cho ANT2
> >
wl,n *
) . Bo ddanh trong B tao ma
Bit FBI tir UE  O—3 o5 ANT trai Phd
b) May thu nit B
54 ligu doc
MF cho ® Bo két khoi phuc
9 pecu [t > | hop RAKE —>»0
»—p Ubc tinh kénh T
— | cho ANTI B ket
»RQ—> hop RAKE
o——»| Udetinh kénh I
| S cho ANT2
o—>» Kiém tra |
»  ANT
MF cho . L i .
—» cpic [* Tich pha/bien va so sinh —|Tao FEI bit —y  FRI bit
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DIEU KHIEN CONG SUAT TRONG Wm

A GLOBAL INITIATIVE

> Diéu khién cong suat vong ho: cho cac kénh chung. biéu
khién cdng suat vong hé thwong dwvoc UE trwdc khi truy
nhap mang va nut B trong qua trinh thiét 1ap dwong truyén
vd tuyén s dung dé wdc lwong cong suat can phat frén
dwong len dwa tren cac tinh toan ton hao dwong truyen tren
duong xuong va ty so tin hiéu trén nhiéu yéu cau.

> Diéu khién céng suat vong kin: cho cac keénh riéng
DPDCH/DPCCH va chia sé DSCH. Piéu khjén cdng suat
vong kin cé nhiém vu gidm nhiéu trong hé thong bang céach
duy tri chat lwvong thdng tin gita UE va UTRAN (dwong
truyen vO tuyen) gan nhat véi muc chat lrong toi thiéu yéu
cau doi kieu dich vu ma ngudi s dung doi hoi

> Diéu khién coéng suat vong kin bao gém hai phan diéu khién
cong suat nhanh vong trong, tdc d0 1500 Hz va diéu khién
céng suat cham vong ngoai t6c d6 10-100Hz.



A%

PIEU KHIEN CONG SUAT VONG KIN.UL -

UL TPC trén DPCCH (B/K CS vong trong)

| DPDCH 33
r::' N R
B 25
S <>

Ny
UE Nut B

—

DCH-FP (10-100Hz): UL CRC u

PC vong trong
* Néu SIR wéc tinh > SIR dich:

TPC=0 (I&nh giam cdng suat UE 1dB)
* Néu SIR wéc tinh < SIR dich:
TPC=1 (lénh tang céng suat UE 1dB)

>
PCH-FP (10-100Hz): UL SIR dich

= s

PC vong ngoai
* Néu BLER wéc tinh > BLER dich:

SIR dich (n+1) = SIR dich (n) - ASIR
* Néu BLER wéc tinh <BLER dich:
SIR dich (n+1) = SIR dich (n) + ASIR
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PK CS VONG KIN DL

RRC: BLER dich, Giai thuat diéu khién coéng suéat

A GLOBAL INITIATIVE

«

DL TPC trén UL DPCCH (B/K CS vong trn]rlg]

i UL DPDCH

A

¥

-

UE

PC véng ngoai
* Néu BLER wéc tinh > BLER dich:
SIR dich (n+1) = SIR dich (n) - ASIR
* Néu BLER wérc tinh <BLER dich:
SIR dich (n+1) = SIR dich (n) + ASIR

>

*: .
’I‘:‘:“:‘:‘: e

¥,
a

X0
(X

S

\ Y

P

/ X5

Nut B

PC véng tron
* Néu SIR wdrc tinh > SIR dich:
TPC=0 (lénh giam cbéng suat nut B 1dB)
* Néu SIR wéc tinh < SIR dich:
TPC=1 (lénh téng céng suét nit B 1dB)

SRNC
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PIEU KHIEN CS VONG HO PRAL%‘-"‘:§>

% Trong thu tuc truy nhap ngau nhién, UE thiét 1ap cdng suat phat
tién to dau tién nhw sau:
Preamble--_Initial power =CPICH Tx power - CPICH RSCP

+ UL interference + UL _required CI

trong d6 CPICH_Tx-power la cdng suat phat cia P-CPICH,
CPICH _RSCP ld coéng suat P-CPICH thu tai UE,
CPICH Tx power — CPICH _RSCP Ia w¢c tinh suy hao
dotrng truyén t& nat B dén UE. UL_interferrence (dwoc goi la
‘tdng cong suat thu bang rong’) dwoc do tai nut B va dwoc phat
quang ba trén BCH, UL_required CI 1a hang sb twong rng vOi
ty sO tin hiéu trén nhiéu dwoc thiét 1ap trong qué trinh quy
hoach mang v tuyén.
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CHUYEN GIAO MEM/ MEM HON (SQBEITY
SOFTER HANDOVER) - ccomi i

P-CPICH AT AT AT
Ec/lo = > o
P-CPICH1 : : -
-CPICHZ2 o :
Clrg s0 bo sung p—
(Rta-H1a/2) : ol _
: Clrd s6 loai
; (R1g+H1b/2)
T == - - : - . .
P . Cuja sb thay e=r-
S thg (H1c/2 ) e
: - A
i - i ¢
{P-cPICH3 i Teeal o
E : - -ﬁ------‘ :
{(F:;HCH-:I § ;
: : : » Thei gian
Khéi ddu 61vaé 2 Swki¢n 1A Sw kign 1C Sy kién 1B
nam trong tap tich cwc = B sungd 3 = Thay 6 2 bang 6 4 = Loaid 1



A\

SOFT/ SOFTER HANDOVER (TIERPIY’

A GLOBAL INITIATIVE

Ldc dau. Chicd 6 1 va 6 2 nam trong tap tich cuc

Tai sw kién A. (EC/IO)P -CPICH1 > (Ec/I0)P-CPICH3- (R1a H1a/2) trong do
(EC/IO)P -CPICH1 Ia ty sO tin hiéu trén nhiéu kénh hoa tiéu cta 6 1 manh nhat,
(Ec/10)P-CPICH3 Ia ty sO tin hiéu trén nhiéu ké&nh hoa tiéu cta 6 3 nam ngoa| tap
tich cwc va R1a la hang s6 dai bao cao (do RNC thiét lap, H1a/2 la thong soO tré va
(R1a-H1a/2) la clra s6 két nap cho sw kién 1a. Néu bat dang thrc nay ton tai trong
khoang thdi gian AT thi 6 3 dwoc két nap vao tap tich cuc

Tai sw kién C. (Ec/I0O)P-CPICH4 > (EC/IO)P -CPICH2 +H1c/2, trong do (Ec/10)P-
CPICH4 I3 ty so tin hiéu trén nhiéu cta 6 4 nam ngoai tap tlch cwc va (Ec/l0)P-
CPICHZ2 1a ty sO tin hiéu trén nhleu cia 6 2 tOi nhat trong tap tich cwc, H1C Ia
thong sb tré. Néu quan hé nay ton tai trong thoi g|an AT va tap tich cwc da day
thi 6 2 bi loai ra khdi tap tich cwc va 6 4 sé thé ché ctia né trong tap tich cuc

Tai sw kién B. (EC/IO)P -CPICH1 < (Ec/IO)P-CPICH3- (R1b+H1b/2) trong do
(EC/IO)P -CPICH1 13 ty sO tin hiéu trén nhiéu kénh hoa tiéu cta 6 1 yéu nhat trong
tép tich cwce, (Ec/I0)P-CPICHS la ty sO tin hiéu trén nhiéu cta 6 3 manh nhat trong
tap tich cwc,R1b hang s dai bao cao (do RNC thiét 1ap), H1b/2 1a théng sb tré va
(R1b+H1b/2) la clra s loai cho sw kién 1B. Néu quan hé nay ton tai trong khoang
thoi gian AT thi 6 3 bi loai ra khai tap tich cuc
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CAC THONG SO VO TUYEN CUA u%@

Cic thong so chung

A GLOBAL INITIATIH'

Tan s0 cong tac

Biing tan I: 2110-2170 MHz
Bing tan I1: 1930-1990 MHz
Bing tan I11: 1805-1880 MHz

Phén cach song cong chuan

Bing tan I: 190 MHz
Bang tan I1: 80 MHz
Bang tan I11: 95 MHz

Cic thong s6 may thu

Dai mirc cong tac

-25 dBm dén — 106,7dBm

Do nhay

Bing tan 1: -117dBm
Bang tan II: -115dBm
Biing tan I1I: - 114dBm

Cac thong s6 may phat

Cong suat phat cwe dai va d§ chinh
xXac

Loai 1: +33dBm +1/-3dB

Loai 1: +33dBm +1/-3dB

Loai 2: +27dBm +1/-3dB

Loai 1: +24dBm +1/-3dB

Loai 1: +21dBm +2dB

Picu khién cong suat phat vong hé

Binh thwong: +9dB
Cuc dai: £12dB
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G

AMR CODEC CHO WCDMA ---.:unr

» Cung cap 8 ché do ma hoa tlr 12,2 bps dén 4,75kbps.

> 12,2kbps, 7,4‘ Kbps va 6,7 kbps c6 chung mét giai thuat
vOi cac SO dé ma hoa tieng duwoc ti,éu chuan hoa & cac
tiéu chuan cua cac vung khac trén thé gidi

» Cung cap giadi thuat VAD (phat hién tich cwc tiéng) va
DTX

> Che dau 16i khi xay ra 10i
> Lwa chon toc do tuy theo chat lwgng dworng truyén
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o
—

— E ™
A GLO ATIVE

CHUONG 4

TRUY NHAP GOI TOC PO CAO
HSPA (High Speed Packet Access:
truy nhap goi toc do cao)



TONG QUAN HSPA

HSPA (High Speed Packet Access) la két
hop cua:

+*HSDPA (High Speed Downlink Packet Access:
truy nhap goi toc dé cao dwdng lén) hd tro toc
dd dinh R6 14,4 Mbps (toc dd trung binh vao
khoang 2-3Mbps)

“*HSUPA (High Speed Uplink Packet Access:
truy nhap goi toc dé cao dwdng lén) ho tro toc
ddo dinh R6 5,7 Mbps (toc dd trung binh vao
khoang 1Mbps)
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G

NGHIEN CU’U TANG TOC PO TRONG -

3GPP
R6 R7 R8
Toc d6 dinh | 14,4 Mbps |28 Mbps |42 Mbps
HSDPA
Toc do dinh |5,7 Mbps | 1 1Mbps
HSUPA
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G

™

PHUONG AN TRIEN KHAI HSPA

» Trén cung mot song mang véi WCDMA: f,

» Trén séong mang riéng: f,

----------------------
o =

- -
- -
___________
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KIEN TRUC NGAN XEP GIAO THUC GIAO DIEN VO

3

HSPA CHO SO LIEU NGU'O'l SU DUNG (nhin tir fut &

Nén tiéu dé IP
(PDCP)

A

v

Cac dich vu CS

Phan doan va lap

(RLC)

A

nhu: tiéng thoai
AMR, video

v

Ghép kénh
(MAC-d)

— |

|

A GLOBAL INITIATIVE

Sap dat lai

Kénh riéng (DCH)

Phat lap HARQ
nhanh
(MAC-hs)

Phat lap HARQ
nhanh
(MAC-e)

!

:

1

Lop vat ly

™ (MAC-es)
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CAC CHUC NANG MOI TRONG CA

PHAN TU WCDMA KHI PUA RA HSPA ...

a) Cac chirc nang méi do HSDPA

Quan ly di dong va tai nguyén
v6 tuyén HSDPA
Quan ly lvu lwgng HSDPA lub
Thé tich s liéu Ién hon

b) Cac chirc nang méi do HSUPA

i

Quan ly di déng va tai nguyén
v tuyén HSUPA
An dinh dung lwgng HSUPA lub
Sép xép lai thw ty goi

Nh¢ dém sb liéu
Xt ly HARQ
Gidi ma phan hoi
Piéu khién ludng
Lap biéu dwdng xubng
Diéu ché 16QAM

Nat B

L
~

X¢r Iy HARQ bang bd nhé gia
tri mém
Ma hoéa phan hoi
Lap biéu dwdng 1én phu
thudc vao nhiéu/bang goc/
dung lwong lub

Xt ly HARQ bang b
nho dém bit mém

Gidi diéu ché 16QAM

- UE
l %
Tao théng tin phan hdi vé trang
Tao tin hiéu phan hdi va phat %
2 Lap biéu dwérng 1én

X ly HARQ

thai bd dém va coéng suét phat
Truyén dan da ma
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MA PINH KENH CHIA SE HS-DSCHﬁ@
CUA HSDPA

A GLOBAL INITIATIVE

Cac ma dinh kénh dwge str dung cho truyén
dan HS-DSCH (10 trong thi du nay)

] Ngudi str dung 1
3 Ngudi s dung 2

Cac ma dinh kénh

HS-DSCH TTI

2ms

—>
= = —
% 4 R Y 7 4

Nguw&i str dung 3
ES Ngudi sl dung 4

Thei gian
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LAP BIEU (SCHEDULER) PHY THURRSITY
KENH o

Nguyén tic lap biéu: ngwei str dung cé dwong truyén tét nhat dwoc phan bo
toan bo tai nguyén dé cé thé truyén dan téc do sd liéu cao nhat, tuy nhién
can dam bao tinh cong bang cé nghia la néu xét thay lwu lwong dwoc truyén
cla ngwei nay vwot ngwdng thi tai nguyén vé tuyén dwoc danh cho ngwoi co
dwdng truyén tot th hai ... Trong HSDPA tai nguyén vé tuyén la khe th&i gian
(TTI=2ms) va ma SF=16)

Cac thay ddi kénh hiéu
dung nhin tr nut B

1 - v

-~ w——  NQUOi st dung #1
= == e Nguwoisl dung #2
== = Nguwoi str dung #3

Chét lwong kénh

M a3 #



LAP BIEU NHANH HSDPA .ﬁ@

A GLOBAL INITIATIVE

Phan héi L1

Lap biéu nhanh Nut B
dua trén:

1. Phan hdi chat lwong
2. Kha nang UE

3. Kha dung tai nguyén
4. Trang thai by dém

5. QoS va murc uu tién

Pau cudi 1

Pau cudi 2
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PIEU CHE, MA HOA KENH VA TRUYEN D%;
THICH UNG HSDPA 5@

> HSDPA sir dung hai so do dieu ché: QPSK va 16 QAM, trong dé
QPSK cho phép truyén 2 bit trén mét ky hiéu con so do diéu ché
bac cao 16QAM cho phép truyén 4 bit trén mét ky hiéu

> HSDPA str dung ma hoa kénh turbo dé sira 16i, trong do ctr mét bit
théng tin dwoc truyén thi cé hai bit dw di kém dé siva 16i va ty lé
cwc dai la r=1/3

> HSDPA ho tror truyén dan thich trng theo tinh trang kénh bang cac
thay déi so’ d6 truyén dan hay con goi la AMC (Adaptive Modulation
and Coding: ma héa va dieu ché thich rng):

A GLOBAL INITIATIVE

v Néu duong truyén tot so do diéu ché 16QAM va ty 1&é ma r<1/3 dwoc chon
dé truyén dan toc do so liéu cao

vNéu duong truyen dan xau so do dieu ché QPSK va ty 1& ma r=1/3 duoc
chon dé truyén dan tdc do sé liéu thap hon nhwng dam bao chat lwong
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MA HOA KENH TURBO TRONG Hsﬁ@

Ludng vao

a) B6 ma hoa turbo va duc 16

d
B& ma P1
* héatl [ °
Bo ma P2
héat1 [ °

B ma hoéa turbo

A GLOBAL INITIATIVE

~ Ludng ra
Bd duc l6 —tong

Ky hiéu:
d: bit hé thong (khéng dwroc ma hoa)
P1: bit chan lé 1
P2: bit chan lé 2

Ty 1& ma
r=1/3

Ty 1&é m3
r=3/4
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DIEU CHE TRONG HSDPA ™%’

A GLOBAL INITIATIVE

Khoang cach
cwe tiéu gilra
hai diém cua
chum tin hiéu
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PHAT LAI TU DPONG LAI GHEP HAR.%@
(HYBRID AUTOMATIC REPEAT
REQUEST) TRONG HSDPA

« UE tw dong yéu cau phat lai ban tin 16i

« Thwc hién két hop mém ban tin 16i dwoc Iwu trong bd
nhé& dém vé&i ban tin dwoc phat lai trwwdc khi xtv ly 10i
. Ton tai hai phwong phap két hop mém:

v’ San bat (Chase): toan bd ban tin bao gdm cac bit thédng
tin va cac bit dw dé stra 16i déu dwoc phat

v  Phan dw tang (Incremental Redundance: phan dw
tang): 1an phat dau chi cac bit thédng tin va mét phan
cac bit dw st 16i dwoc phat; 1an phat lai chi cac bit dw
chwa dwoc phat trong cac lan trwdc 1a dwoc phat.
Phwong phap nay tiét kiém dung lvong dwdng truyén.
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HARQ TRONG HSDPA [%

1. Goi vao bd
dém

Q\

2. Phat
goi lan dau

5. Két hop phat
3. NAK lal

RNC

6. RLC ACK

4. Phat lai

-

ITIATIVE
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KET HOP MEM PHAN DU TANGR

A GLOBAL IMITIATIVE

B ma hoda Turbo

Hé théng
Chaﬂ 1é 1 r=1/3
Chan lé 2
Phéi hop téc do (duc 1)
Phat IAn thi» nhdt 4 | Phat lai
Hé thong
chan Ié 1
Chan 1é 2
=a/4 | | | | chiphat cac bit chan 1é
Két hop phan du tang (tai may thu
Hé théng
chan 1é 1 r=3/8

Chan lé 2
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A GLOBAL INITIATIVE

KIEN TRUC HSDPA

Pén manh 16i

Pén cac Pén cac nu
nut B khac B khac
Chirc ndng MAC-hs (F-) DPCH trén DL P
- Lap bieu DCH trén UL - “\- A
: ¢ dd -~ HH
- Thich trng toc dd - - )
- HARQ \A - £
>~ 52
-~ FE
- B it a9
Nut B -
6 khong phuc vy
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CAU TRUC KENH HSDPA KET HQ®P =~
WCDMA

Kénh chia se, cho mot 6

Kénh riéng, cho mét UE

e -~ — et
A x A 1
YyYvY 4 Yy _ Y .4 E
HS-DSCH HS-SCCH (F-)DPCH DPDCH DPCCH  HS-DPCCH
So liéunguwdi  Baohiéu  Caclenh SO liéu nguoi Bao hiéu Bao hidu
s dung didu khién cho didu khi&n st dung diéu khién cho didu khidn
dwdng xudng HS-DSCH  c¢ong suét dwonglén  DPDCH lién quan dén

HS-DSCH
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TONG KET CAC KENH HSDPA[S,

» HS-DSCH (High Speed- Downlink Shared Channel) |a kér‘irf“t'rU'yérr*téi
duoc sap xép lén nhiéu kénh vat ly HS-PDSCH dé fruyén tai lwu lwong
goi chia sé cho nhjéu nguoi st dung, trong dé méi HS- PDSCH c6 he so
trdi phd khong dbi va bang 16. Cau hinh cwc dai cia HS-DSCH la
15SF16 (twong wng v&i toc do dinh khi dleu ché 16QAM va ty 1é ma 1/1 la
14,4Mbps). Cac nguwoi sw dung chia s HS-DSCH theo sd kénh vat ly
HS-PDSCH (s6 ma v&i SF=16) va khoang thi gian truyén dan TTI= 2ms

» HS-SCCH (High Speed-Shared Control Channel) s dung hé sO trai
phd 128 va co cau tric thdi gian dwa trén mot khung con c6 do dai 2ms
bang dd dai cud HS-DSCH. Cac thdng tin sau day dwoc mang trén HS-

SCCH:
v S6 ma dinh kénh
v So do diéu ché
v Kich thwdc khoi truyén tai
v Gdi dugce phat la géi méi hay phat lai (HARQ) hoac HARQ theo RNC RLC
v Phién ban duvw

v~ Phién ban cham tin hiéu ‘ )
Khi HSDPA hoat déng trong ché dé ghép theo th&i gian, chi can lap cau
hinh mot HS-SCCH, nhwng kho HSDPA hoat déng ‘trong ché dd ghép
thepo ma thi can co nhiéu HS- SCCH hon. Mét UE co thé xem xét dwoc
nhiéu nhat 1a 4 HS-SCCH tuy vao cau hinh dwoc 1ap béi hé théng.
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TONG KET CAC KENH HSDPA (tiéﬂﬁ@

U, OBAL IMITIATIVE

» HS-DPCCH (High Speed- Dedicated Physical Control
Channel) duwdng Ién co hé so trai phd 256 va cau truc tr 3
khe 2ms chira cac thong tin sau day:

v Théng tin phan héi (CQl: Channel Quality Indicator: chi thi chat
lwvgng kénh) dé bao cho bo 1ap biéu nut B vé téc dd sb liéu ma UE
mong muaon

v ACK/NAK (céng nhan va pha nhan) cho HARQ

» DPCCH (Dedicated Physical Control Channel) di cung vOi
HS-DPCCH dwérng 1én chwa cac thdng tin gidong nhu & R3.

» F-DPCH (Fractional- Dedicated Physical Channel) duwong
xudng c6 hé sb trai phd 256 chira thdng tin diéu khién céng
suat cho 10 ngudi str dung dé tiét kiém tai nguyén ma trong
truyén dan goi
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HSDPA MIMO: D-TxAA (Dual Transnf{mrs
Adaptive Array) I

> Hai ché d¢: (2) hai luong str dung khi chat lwong kénh
tot; (2) mot luong sy dung khi chat lwo'ng kénh xau
Cac trong so

han hoi tir UE )
P Nut B UE

— " - p
Ly Ma,l]ua\;a —’él @j L
trai pho |
Phan
—»| ludng

Ma hoa va ' \k
| trai phé >

May phat hai anten May thu hai anten va
trén mot doan 6 co6 kha nang MIMO
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CAC LOAI PAU cuOl HSDPA&@D

A GLOBAL INITIATIVE

Théloai |S6 ma Piéuché |MIMO |Tylé ma |Toc dd bit | Phat hnah

hoa dinh cua 3GPP
(Mbps)

12 5 QPSK - 3/4 1,8 R5

5/6 5 16QAM |- 3/4 3,6 R5

7/8 10 16QAM |- 3/4 7,2 R5

9 15 16QAM |- 3/4 10,1 R5

10 15 16QAM | - Gan1/1 |[14,0 R5

13 15 64QAM |- 5/6 17,4 R7

14 15 64QAM |- Gan1/1 |21,1 R7

15 15 16QAM | 2x2 5/6 23,4 R7

16 15 16QAM | 2x2 1/1 28,8 R7
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LAP BIEU TRONG HSUPA 5%

> Lap biéu trong HSUPA diéu khién toc do phat UE dira trén
dieu khién céng suat theo quy dinh cua nhiéu cho phep

> B lap bieu dwoc dat tai nut B
> Lap biéu dong th&i cho nhiéu ngwei str dung

Sé ligu+ phan
hdi (L1/MAC)

Piéu khién lap biéu nhanh
duong 1én nat B dua trén:
1. Phan héi chat lwong

2. Kha nang UE

3. Kha dung tai nguyén

4., Trang thai bd dém

5. QoS va murc uu tién

Piéu khjén
lap biéu
Sé ligu+ phan
Dau cusi 1 hdi (L1/MAC)

Piéu khjén
lap biéu

Pau cudi 2 106
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HARQ TRONG HSUPA

» HARQ trong HSUPA duwoc thwc hién gidng nhw trong
HSDPA

» UE sl dung chuyén giao mém trong d6 né két ndi dén nhieu
nL:Jt B, vi thé HARQ chi thwc hién khi tat ca cac ngt B két noi
dén UE déu khéng nhan dwoc gdi tin dam bao chat lwong

107



KIEN TRUC HSUPA SO

A GLOBAL INITIATIVE

| RNC RNC

[Chfl’ﬂ nang MAC-es

* Sap dat lai thir tw i .. ,
P Bén cacnut B Pén cac nat B

khac khac

Chirc nang MAC-e
* Lap biéu
*HARQ

Chirc nang MAC-e
*HARQ

-
-
----
L -
-----------

0 phuc vu D (cac 6) khnng phuc
vu khi UE nam trong
chuyén giao mém
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CAU TRUC KENH HSUPA+HSDPRxM,ﬁ§2
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Chia sé, 6 phuc vu




TONG KET KENH HSUPA x@

» E-DPCH (Enhanced-Dedicated Physical Channel) baaugom hai
kénh truyen dong thoi: E-DPDCH va, DPCCH. EDPDCH c0 hé s0
trai phd kha bién tr 2 dén 256 v&i cdu hinh cwc dai 2xSF2+2SF4
(tdc d6 so liéu dinh bang 5, 76 Mbps v0i ty 1€ ma hoa 1/1). [Khoang
thdi gian truyén dan (TTI) cia E-DPDCH c6 thé 1a 2ms (t6c do s6
liéu In hon 2Mbps) hoac 10ms (toc dd so liéu bang hoac thap
hon 2Mbps). DPCCH truyén dong thd véi E-DPDCH chiva cac
théng tin hoa tiéu va diéu khién cong suat (TPC).

» E-DPCCH (Enhanced-Dedicated Control Channel) la kénh vat ly
md&i dwong lén ton tai song song voi E-DPDCH dé truyén thong tin
ngoai bang lieén quan den truyen dan E-DPDCH. E-DPCCH c6 hé
sO trai pho 256 chira cac théng tin sau:

v E-TFCI (Enhanced-Transport Format Combination Indicator: chi thi két hop khuén
dang truyén tai) dé thong bao cho may thu nut B vé kich thwéce khéiltruyén tai
dwgc mang trén cac E-DPDCH. Tw théng tin nay may thu rut ra s6 kénh E-
DPDCH va hé sb trai phd dwoc st dung

v’ 80 thr ty phat lai (RSN: Retransmission Sequence Number) dé thong bao vé so
thtr tw cta khoi truyén tai hién thoi dwoc phat trong chubi HARQ.

v' Bit hanh phuc dé thong bao rang UE c6 hai long voi toc do hién thoi (cong suat
twong doi an dinh cho nd) hay khéng va no cé thé sir dung dwoc an dinh cong
suat cao hon hay khoéng. 110
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TONG KET KENH HSUPA (tiép) (S,

HICH (HARQ Indicator Channel: kénh chi thji HARQ) A Kénh ' "vat"ly
dwong xubng dé truyén ACK hoac NAK cho HARQ.

E-RGCH (E-DCH Relative Grant Channel: kénh cho phep twong doi E-
DCH) la kénh vat ly dwong xubng moi dé phat lénh tang/giam mot nac
cong suat cda lap biéu (thwong chi 1dB) so voi gia tri tuyet déi dwoc an
dinh boi kénh E-AGCH. E-RGCH dwoc st dung cho cac diéu chinh nhé
trong khi dang xay ra truyén so liéu. 20E-RGCH dwoc ghép chung VO
20HICH tren co s& 40 chir ky vao mdét DPDCH cé ma dinh kénh véi hé sb
trai phd 128

E-AGCH (E-DCH Absolute Grant Channel: kénh cho phep tuyét déi) 1a
kénh vat Iy dwo’ng xuong m&i cé ma dinh kénh v&i hé so trai pho 128 dé
chi thi mrc cdng suat chinh xac cia E-DPDCH so véi DPCCH. E-AGCH
chtra:
Gia tri cho phép tuyét dbi chi thj ty s6 cdng suat E-DPDCH/DPCCH ma UE
c6 thé st dung
Pham vi cho phép tuyét déi dé cho phép hodc cam UE phat theo HARQ
S6 nhan dang UE so/thtr cap cho phép UE xac dinh kénh E-AGCH nay c6
danh cho né hay khéng
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CAC LOAI DAU CUOI R6 HSUBIGTS’

Thé loai | SO ma cuc dai | TTIduoc |Hesotrai | Toc ddsd6 | Toc dd so
st dung dong | ho tro pho E- liéu dinh | liéu dinh
thoi cho E- DPCH lop 1 véi  |1op 1 véi
DPCH thap nhat | TTI=10ms | TTI=2ms

1 1 10 4 0,72 N/A*

2 2 2,10 4 1,45 1,45

3 2 10 4 1,45 N/A

4 2 2,10 2 2 2,91

5 2 10 2 2 N/A

6 4 (2SF4+2SF2) (2,10 2 2 5,76

*N/A: khéng ap dung
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CHUYEN GIAO TRONG HSDPA

> Trong HSDPA chi cé chuyén giao cirng. Ton tai
cac kieu chuyeén giao sau day trong HSDPA:

v' Chuyén giao trong cing mét RNC
v' Chuyén giao gitra cac RNC
v' Chuyén giao t» kénh HS-DSCH sang DCH
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XAC BINH O TOT NHAT VA CHUYEN giS

ot
— ™

A GLOBAL INITIATIVE

P-CPICH Ec/lo

A AT =the&i gian khéi dong

AD =tré chuyén giao
H =tré mirc

P-CPICH Ec/lo 6 1
P-CPICH Ec/lo 6

AT Thoi gian

< H— >

HS-DSCH twr 6 1 HS-DSCH tw 6 2
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CHUYEN GIAO GIDA CAC O (DoAr\@;@
TRONG CUNG MOT SRNC  .........0

SRNC SRNC

Nut B gém
ba doan

lub

Nut B goém
ba doan

900

Poan nguén 1
Poan dich
\ Chuyén giao tir doan 6
: nay sang doan 6 khac |
% trong cting mét nut B %

UE
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CHUYEN GIAO GITA CAC O (DOANTFIY
TRONG CUNG MOT SRNC  “ =™

SRNC SRNC

lub lub

Nut B gébm
ba doan

Nut B gébm
ba doan

900

Poan ngudn 1
Poan dich
\ _ Chuyén giao tir doan 6
' nay sang doan 6 khac i
% trong cung mét nut B %

UE
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CHUYEN GIAO GIJA CAC O (POANYO) -

THUQC CAC RNC KHAC NHAU

SRNC DRNC

lub

Nut B gém
ba doan

()

-A/' Boan dich

Nut B gébm

ba doan Chuyén giao tir mét doan

thudc nut B nay sang
doan 6 thudc nut B khac

W‘
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CHUYEN GIAO HS-DSCH SANG SGITY’
(DPOAN O) CHICODCH =

SRNC | - DRNC

lub lub

Nut B gdm ba

doan khong co
Chuyén giao t&r mét doan HS-DSCH

thudéc nut B c6 HS-DSCH
sang doan 6 thugc nut B
khac khéng cé HS-DSCH

Poan dich chi
DPoan ngudn ¢d c6 DCH
HS-DSCH

UE

7/
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CAC LOAIPAU CUOICUAR6

> Thiét bi chi cho DCH
> Thiét bi c6 kha nang ca DCH va HSDPA
> Thiét bi c6 kha nang ca DCH, HSDPA va HSUPA
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MOT SO PIEM KHAC BIET GIU’A£];§>

HSDPA VA HSUPA

> HSUPA chi str dung diéu ché BPSK vi thé khong
ap dung AMC

> Khac HSDPA cé s&r dung chuyén giao mém va
dieu khién céng suat

> Khac véi HSDPA, trong khi bd lap biéu trong
HSUPA khong dwoc dat tai nut B, thi bo déem phat
dwoc dat tai UE, nén nut B phai théng bao cho
UE vé quyét dinh lap biéu.
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A GLOBAL INITIATIVE

Cac cong nghé thong tin di dong 3G WCDMA UMTS két
hop véi 3G trén co s& HSPA da dwoc trién khai tai nhiéu
nwoc trén thé gi®i dac biét la Uc va Chau Au. Khéa hoc nay
da cung cap cac khai niém co ban veé cong nghé 3G
WCDMA UMTS cho cac doi twong hoc vién bat de‘gu nghi??n
clru vé cong nghé nay. Cac van de sau hon co the tim thay
trong cac khao hoc chuyén sau hoac trong cac tai liéu
tham khao chuyén sau.

Cac van dé nén nghién ctru tiep sau khéa hoc nay:

- Tong quan ve quy hoach mang truy nhap vé tuyén cua
UMTS

- Quan ly tai nguyén voé tuyén trong mang UMTS
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TAI LIEU THAM KHAO CHUYEN sﬁ@

A GLOBAL INITIATIVE

TS. Nguyén Pham Anh Diing, Sach “Théng tin di ddng thé hé ba”, Nha
xuat ban Buwu Dién, 2001

TS. Nguyén Pham Anh Diing, Séch “cdmaOne va cdma2000”, Nha xuat
ban Bwu Bién, 2003

TS. Nguyén Pham Anh Diing, Gigo trinh “Théng tin di dong thé hé ba”,
Hoc Vién Cong nghé Buwu chinh Vién théng , Nha xuéat ban Buwu Dién,
2004

TS. Nguyén Pham Anh Diing, Sach ‘Mang riéng d0 MNPN”, Nha xuét
ban Bwu-bién, 12/2005

TS, Nguyén Pham Anh Diing, Sach ‘An ninh trong théng tin di déng”, Nha
xuat ban Buwu-bién, 9/2006

TS. Nguyén Pham Anh Diing, Bai giang “Théng tin di déng” cho dao tao
ttr xa, Hoc Vién Cong nghé Buwu chinh Viéen théng 2007

TS. Nguyén Pham Anh Diing, Giéo trinh “L0 trinh phét trién théng tin di
déng 3G Ién 4G”, Hoc vién Cong nghé Bwu chinh Vién théng, 12/2008

TS. Nguyén Pham Anh Ding, “WiMAX”, Hoc vién Céng nghé Bwu chinh
Vién théng, 12/2008
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1 - Gidi thiéu mang di dong GSM

Dinh nghia GSM

GSM la viét tat ctia tir " The Global System for Mobile
Cpommunication" - Mang thong tin di dong toan cau.

- GSM Ia tiéu chuan chung cho cac thué bao di dong di chuyén
gitra céc vi tri dia ly khac nhau ma van gilr duoc lién lac .

Cac mang dién thoai GSM ¢ viét nam .

O Viét Nam va céc nudce trén Thé gi61, mang dién thoai GSM
van chiém da sd, Viét Nam c6 3 mang dién thoai GSM do 1a :

- Mang Vinaphone : 091 => 094...

- Mang Mobiphone : 090 =>093...

- Mang Vietel 098...

Cong nghé cia mang GSM

Céc mang dién thoai GSM str dung cong ngh¢ TDMA

- TDMA la viét tat ciia tir " Time Division Multiple Access " -
Phéan chia céc truy cap theo thoi gian .

Giai thich : Day la cong ngh¢ cho phep 8 may di dong co thé
st dung chung 1 kénh d¢€ dam thoai , moi may s€ su dung 1/8
khe thoi gian dé truyén va nhan thong tin.

Cong nghé CDMA .
Khéc véi cong nghé TDMA cia cac mang GSM la cong nghé
CDMA cua ciac mang nhu

- Mang Sphone 095...
- Mang EVN.Telecom 096...
- Mang HTL 092...

- CDMA la viét tit ciia " Code Division Multiple Access " -
Phan chia céc truy cap theo ma .

Giai thich : Cong nghé¢ CDMA sir dung mi s6 cho mdi cudc
go1, va n6d khong str dung mot kénh dé d¢am thoai nhu cong
nghé TDMA ma str dung ca mot pho tan (nhiéu kénh mét lic)
vi vy cong nghé nay co toc do truyén dan tin hiéu cao hon
cong nghé¢ TDMA

Céu tric co ban ciia mang di dong

M&i mang dién thoai di dong c6 nhicu tong dai chuyen mach
MSC ¢ céac khu vuce khac nhau ( Vi du nhu tong dai mién Bic,
mién Trung, mién Nam) va mdi Tong dai lai ¢6 nhiéu tram thu
phat v6 tuyén BSS

xuanvinh 0912421959 Tai liéu nay da dang ky ban quyén
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BSS  Tram thu phat vé wydn

MS Bign thoai di dang
MSC  Tdng dai chuyén mach

—1— Buimg truydn v fuyén

—_  Buwing truyén hiu fuyén

Bén mang dién
thoai cd dinh

Mang Pién thoai di dong GSM

o Bing tin GSM 900 MHz .
- Néu ban str dung thué bao mang Vinaphone, Mobiphone
hodc Vietel 1a ban dang st dung cong ngh¢ GSM.
Cong nghé GSM duoc chia 1am 3 bang tan
- Bang tin GSM 900MHz
- Bing tin GSM 1800MHz
- Vabiang tan GSM 1900MHz
Tét ca cac mang dién thoai ¢ Viét Nam hién dang phat ¢ bang
tan 900MHz , cac nudc trén The gidi st dung bing tan
1800MHz, My sir dung bang tan 1900MHz .

S

.
EGSM GSM EGSM GSM

580 890 915 925 935 960
MHz

Khodng cach dudmg |&n va duiyng xudng la 45MHz
D§ ring kénh tan 1a 200KHz

Bang tan GSM 900MHz

o Vi bang GSM 900MHz , Dién thoai di dong thu ¢ dai song
935MHz dén 960MHz va phat ¢ dai song 890MHz dén
915MHz

o Khi dién thoai dd thu tir dai phat trén mot tan s6 nao do ( trong
giai 935MHz dén 960MHz ) n6 sé trir di 45MHz dé 13y ra tin
sO phat, khoang cach giira tan sb thu va phat ctia bing GSM
900 ludn ludn la 45SMHz . i i

o Tan sb thu va phat cuia may di dong 1a do tong dai diéu khién .

xuanvinh 0912421959 Tai liéu nay da dang ky ban quyén
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e Bing tin GSM 1800 MHz .

oW K BUL

May di dong phat (up) May di dong thu (down)

l | |
| ] |

1710 1785 1805 1880MHz

Khoang cach dwing len va dwéng xuong: 95Mhz
B 6 rong kénh tan: 200kHz

Bang tan GSM 1800 MHz

o O bang 1800M, Di¢n thoai dd thu & dai song 1805MHz dén
1880MHz va phat ¢ dai song 1710MHz dén 1785MHz

o Khi dién thoai dd thu tir dai phat trén mot tan sd nao do ( trong
giai 1805MHz dén 1880MHz ) no s& trir di 95MHz dé lay ra
tan sb phat , khoang cach giira tan sb thu va phat ctia bing
GSM 1800 1a 95MHz .

e So sanh 2 bing tan .

Up Dot
GSM 9200 z “"1-“'1 1"_'2._._ :
B4 rdng kénh 200k Hz aglﬂ gr 5 9|35 gﬁlﬂ
L
Khodng cach 45M Hz
GSM 1800
B15 rdng kénh 200kHz Lp Dicarm
1110 ol A 785 1805 11” 1880
| ] | |
L |
Khodng cach 35MHz
Bdng tan GSM 900MHz va bang tan GSM 1800MHz
+ Bang tan GSM900 va GSM1800 thuc chat Ia
giéng nhau
. GSMa00 GSM1800
— Béng ’[éﬂ 390-960 MHzZ 1710-1880 WMHZ
— 54 kénh tan 124 kénh 274 kénh
— B4 rdng kénh 200kHz 200kHz
— Pithire truy cap TOMA TOMA,
— CAng sudt phat 08/2/5W 0,25/ 1 W

xuanvinh 0912421959 Tai liéu nay da dang ky ban quyén
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e Tai sir dung tan so .

I.-- Ll I x RI-\. -\.a
ii«. I?- s k] I H i

@ B&i vi nguon tai nguyén tan s 6 cho mang di déng
la rat gioi han.

@ Cac thué bao khac nhau phai s dung cing mét
tan s o tai cac vi tri khac nhau,

@ Tuy nhién, chat lwong cua dwéng truyen phai
dwo'c dam bao.

o Toan bd dai tan phat cho mang GSM 900M chi c6 tir 890MHz
dén 915MHz ttrc 14 ¢6 25MHz, mdi kénh chiém mot khe tan sb
200KHz => nhu vy c6 khoang 125 kénh thoai c6 thé str dung
mot lic, mdi kénh thoai duge chia thanh 8 khe thoi gian trong
d6 1/8 thoi gian gianh cho tin hiéu diéu khlen 7/8 khe thoi gian
con lai danh cho 7 thué bao va nhu vay tong s6 thué bao c6 thé
lién lac trong mot thoi diém 14 125x 7 =875 .

o 875 thué bao c6 thé lién lac déng thoi trong mot thoi diém cho
mot mang di dong, day la con s6 qua it khong déap Gmg duge
nhu cau str dung, vi vay tai su dung tan sb 1 phuong phap 1am
tang sd thué bao di dong co thé lién lac trong mot thoi diém 1én
tGi con s6 hang triéu .

e Phuong phap tai sir dung tan s6 .
- Ngum ta chia m¢t Thanh phé ra thanh nhiéu 6 hinh luc giac
=> goi 1a Cell , mdi 6 c6 mot tram BTS de thu phat tin hi¢u, cac
6 khong lién nhau c thé phat chung mot tan s6 ( nhu hinh dudi
thi cac 6 c6 cung mau xanh hay mau vang c6 thé phat chung tan
s6)
- Vi phuong phap trén ngudi ta co thé chia toan bo giai tan ra
lam 3 dé phat trén cac 6 khong lién ké nhu 3 mau dudi ddy, va
nhu vay mdi 6 ¢6 thé phuc vu cho 875 /3 = khoang 290 thué
bao .
- Trong mot Thanh phd 6 thé ¢6 hang tram tram thu phat BTS
vi vay n6 c6 thé phuc vu duoc hang chuc ngan thué bao c6 thé
lién lac trong cing mot thoi diém .
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Thanh pfzé dwoc chia thanh nhiéu 6 hinh luc
giac, moi 6 dwoc dat mot tram thu phat BTS .

e Phat tin hi¢u trong moi 6
Tin hiéu trong moi 6 dugc phat theo mot trong hai phuong
phap .
- Phat dang hudng
- Phét c6 hudng theo goc 120°

Sector 120 do

Cell dang hwéng

120
degree

2 - Cac thanh phan ciia mang di dong

e Mang Dién thoai di dong GSM
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X

Budng truyén hivu Tram thu pht BTS

tuyén Va my&
I Arten thu phat
|
: BSC
* / i * My cm lay

J"""H-._

PSTN [— MSC I
*.

B
Mang BT Téng dai Anten thu phat |
i dinh BT di déng :

BSC

Brirng truyén vo
fuyén

Mang dién thoai di dong GSM

e Miy cim tay MS ( Mobile Station )
Trong mdi may di dong cam tay khi lién lac, nha quan 1y diéu

hanh mang s€ quan 1y theo hai ma s6 .
- S SIM day 12 mé nhan dang di dong thué bao Quéc té, dua
vao mi sb nay ma nha quan 1y c6 thé quan 1y duoc cac cude goi
cling nhu céc dich vu gia tang khac .
- S6 IMEI day 14 s6 nhan dang di dong Qudc té, sé nay duoc
nap vao by nh¢ ROM khi dién thoai dugc xuét xudng, moi may
dién thoai c6 mot s6 IMEI duy nhét, & cac nudc trén thé gioi -
s6 IMEI duoc cac nha cung cap dich vu quan 1y, vi vy & nudc
ngoai néu mot dién thoai di dong bi danh cép thi ching ciing
thé str dung duogc
- V6i cac cong nghé tién tién ngdy nay, néu ban bat may dién
thoai 1én, ngudi ta c6 thé biét ban dang dimg ¢ d4u chinh xéac

to1 pham vi 10m? do l1a cong nghé dinh vi toan clu .

MS=ME+SIM

ME (Mobile Equipment) - Intemational
Mobile Equipment Identity (IMET)

MNhan dang Thiét bi Di ddng Quéc té

S sSubscnber Identity Module - International
Mobile Subscnber |dentity (M1

Mhan dang Thué bao Di déng Qudc té '

e Y nghia sé6 IMEI
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IMEI: $6 Nhan dang Thiét bi Di déng Quoc te

I

> IMEI| <

TAC: Type Approval Code. Kiem soit bé'i trung tim kiem
soatthiét bi quoc té.

FAC: Final Assembly Code. Do nha san xuit in dinh

SNR: Serial Number: S SN ciia may.

SP: SPare: Khong si¥ dung.

e Y nghia s6 SIM

Chip lwu giii so
IMSI va cac
thdng tin khac

So thué bao IMSI

Khéng nhieu hon 15 so

|
. 3s6 250
| |
Mce MNC MSIN

le MIS1 1
Le IS o

MCC: Mobile Country Code, Ma di dong qudc gia, bao gom 3 s6.
Wi du: MCC coa Viét nam la "452". . )

MNC: Mobile Network Code . Ma mang di dong, bao gom2 s0.
Vi du: MN C cua Vinaphone Ia "09"

MSIN - Mobile Subs criber Identification Number. 56 thué bao di
dong. Vi du 13361818 )

NMSI: National Mobile Subscriber Identification. S0 dien thoai
trong nwéc day du do MNC va MSIN tao thanh
Vidu 09-13361818

o H¢ thong tong dai
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MSC - Tdng dai di déng

- Tram diéu khién thu
phat.

BTS - Tram thu phat vé

Bd trdn
r

Cac giao dién vo tuyen

e Kénh vat ly va kénh Logic
Kénh vat 1y 1a kénh tan s6 dung dé truyén tai théng tin. Vi
du: Kénh tan s6 890MHz la kénh vat Iy.
Kénh logic 1a kénh do kénh vat 1y chia tach. Trong GSM, mot
kénh vat Iy duoc chia ra Iam 8 kénh logic.

|[—Keénh vat ly - Khung TDMA —|
Vo] 1] 2] 3]4]5]6]7

Kénh

logic Théng tin dwgec mang trong mot
kénh logic duegc la “burst”

M6t kénh Logic chiém 1/8 khe thoi gian ciia kénh vt Iy
Kénh vat ly la kénh co tan so xdc dinh, co dai thong 200KHz

e Kénh dam thoai .

Luu lugng kénh dam thoai sé duoc truyén di trén cac kénh
Logic, mdi kénh vat 1y c6 thé hd tro 7 kénh dam thoai va mot
kénh diéu khién .

o Kénh diéu khién

M&i kénh vat 1y st dung 1/8 thoi gian 1am kénh diéu khién,
kénh diéu khién s& giri tir Dai phat dén may thu cac thong tin
diéu khién cua téng dai .

3 - Cac cong nghé vo tuyén

e Cic k¥ thuét diéu ché tin hiéu .
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Diéu bién - Amplitude Modulation {AM)
Pieu tan - Frequency Modulation (FM)
Pieu pha - Phase Modulation (PM)

R RRRRRRRARRRRARAARDDDDDIRDxDDE e

o K¥ thuit diéu bién :

e

0|1 0 0 1

Ky thudt diéu bién lam thay doi bién dé tin hiéu theo tin hiéu sé

o K¥ thuit diéu tan .

Ky thudt diéu tan lam thay doi tan sé tin hiéu theo tin hiéu s6

o K§ thuit diéu pha

xuanvinh 0912421959 Tai liéu nay da dang ky ban quyén



www.hocnghe.com.vn

Ky thudt diéu pha lam thay doi pha tin hiéu theo tin hiéu sé

Cong nghé di dong st dung ky thudt diéu pha day la ky thuat
thwong dege sir dung cho mach diéu ché so .

e Diéu khién cong suit phat cia may di dong
Vi sao phal diéu khlen cong sudt phat cia may di dong ?
=> Pé giam cong suit phat cia may di dong khi khong can
thiét dé tiét kiém nang luong tiéu thu cho pin .
=> Giam dugc nhiéu cho cac kénh tan sd 1an can
=> (Gidm anh huodng strc khoé cho nguoi sir dung .

e ——

TRV

o Khi ta bat nguén Mobile, kénh thu s& thu tin hiéu quang b4 caa
dai phat, tin hiéu thu duoc d6i chiéu véi dir liéu trong bd nhd
SIM dé Mobile c6 thé nhan ra mang chu cua minh, sau do
Mobile s& phat tin hiéu diéu khién vé dai phat (khoang 3-4
gidy), tin hiéu duoc thu qua céc tram BTS va dugc truyén vé
tong dai MSC, téng dai s€ ghi lai vi tri cia Mobile vao trong
Data Base.

o Sau khi phat tin hi¢u diéu khién vé tong dai, Mobile ciia ban s&
chuyén sang ché do nghi ( khong phat tin hiéu ) va sau khoang
15 phit ndé méi phat tin hiéu diéu khién vé tong dai 1 1an .
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Thu tin hiéu ngit quing

bai phat phat di cac tin hi€u quang ba nhung tin hi€u nay cling
phat xen k& voi cac khoang thot gian roi va thoi gian phat tin
nhan .

P - Kénh nhan tin BCCH - Kénh quang ba

P|P|P|P BCCH PP

/INL/ TN

Nhan Trang Nhan thong Trang
hhan thai ntw hé thii
tin roi thong BTS roi

o Khi khong c6 cude goi thi dién thoai s€ thu dugc tin hiéu ngét

quing du cho dién thoai giit dugc sy lién lac véi tong dai .

o Khi thué bao di chuyén giira cac 6 ( Cell )

Khi ban dimg trong Cell thir nhit, ban bat may va tong dai
thu duoc tin hi¢u tra 161 ty dong tur dién thoai cia ban => téng
dai s€ luu vi tri cia ban trong Data Base

Khi ban di chuyén sang mot Cell khac, nho tin hi¢u thu tur
kénh quang ba ma dién thoai ctia ban hiéu rang tin hiéu thu tir
tram BTS tht nhit dang yéu dan va c6 mét tin hiéu thu tir mot
tram BTS khac dang manh dan 1én, dén mot thoi diém nhét
dinh, dién thoai cua ban s€ ty dong phat tin hi¢u diéu khién vé
dai phat dé tong dai ghi lai vi tri méi ctia ban .

Khi c6 mot ai d6 cam may goi cho ban, ban dau no s8 phat di
mot yéu cau két ndi dén tong dai, téng dai s& tim dau vét thué
bao ctia ban trong co s6 dit liéu, néu tim thdy né sé& cho két nbi
dén tram BTS ma ban dang dimg dé phat tin hiéu tim thué bao
cua ban .

Khi téng dai nhan duoc tin hiéu tra 101 san sang két ndi (do
may cia ban phat lai ty dong ) tong dai s& diéu khién cac tram
BTS tim kénh con rdi dé thiét lap cudc goi => lic nay may ctia
ban méi ¢6 rung va chudng .
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NGUYEN LY HOAT PONG CUA PIEN THQAI DI PONG
Bin dich tiéng Viét boi Pidng Quang Duy — K2003

Dura theo bén tiéng Anh tic www. HowStuffWorks.com

Hang triéu ngudi dan MT va trén toan thé gi6i sir dung dién thoai di dong. Chung qua 1a mot do
dung that tuyét voi-- voi mot chiéc DTDD ban c¢6 thé n6i chuyén voi bét cir ai tir bat cir dau trén

hanh tinh nay.

Ngay nay, DPTDD cung cp nhiing chtc ning khong thé tin dugc va nhiing chirc ning méi van

dang duoc thém vao véi tée d6 cuc nhanh. Voi mot chiéc DTDD ban c6 thé:

- Ghi nh¢ céc thong tin lién lac.

- Tao list cac cong viéc.

- Ghi lich cta cic cudc hen va sip dit chirc ning nhic nhg.

- Tinh toan nhiing phép toan don gidn vdi chic ndng may tinh di kem.

- Gui va nhan Email.

- LAy thong tin ( tin tirc, giai tri, dat chimg khoén...) tir Internet.

- Choi nhitng game don gian.

- Két ndi v6i cac thiét bi khac nhu PDAs, May nghe nhac MP3 va May thu GPS(Global

Positioning System)

Thé nhung ban d3 bao gio thic mic xem DTDD hoat dong ra sao? Cai gi 1am cho n6 khac so
véi dién thoai binh thuong? Nhitng cum tir phire tap nhu PCS, GSM, CDMA va TDMA nghia la
gi? Trong bai nay chiing t6i s& gi6i thiéu so qua nhitng cong nghé ding sau chiéc PTDD va giup

ban ¢6 thé théy duogc su ki diéu cua ching.

Néu ban dang nghi dén viéc mua mét chiéc DPTDD, hiy xem qua phin_How Buying a Cell
Phone Works dé hoc tit ca nhitng thir ban nén biét trudc khi mua.
Bay gi¢ hdy bit diu véi phin co ban: V& ban chat DPTDD 1a mot chiée Radio



Kh4i niém vé cac 6 (The Cell Approach)
Mot trong nhing diéu thii vi nhat cia DTDD la ching thyc sur

12 mot chiée radio—mét chiée radio cyc ki tinh vi. Dién thoai
duoc phat minh boi nha bac hoc Alexander Graham Bell vao
nam 1876, va lién lac khong day da di theo can nguyén ctia no
dé di dén phat minh Radio cuia Nikolai Tesla vao 1880s

( chinh thtre duge cong bd ndm 1894 boi mot ngudi Y tén 1a
Guglielmo Marconi ). D6 chi 14 diéu tw nhién khi 2 phat minh

vi dai nay dugc két hop voi nhau sau nay.

Trong thoi ki den tdi trude khi c6 DPTDD, nhitng ngudi thuc
su ¢6 nhu cu dung lién lac di dong di dat nhirng chiéc may

truyén tin ( radio Telephones) trén xe 6 t6 ciia hg. Trong hé

théng may truyén tin ndy, c6 mot cot ang ten trung tdm cho
mdi thanh phd, va khoang chimg 25 kénh c6 thé dung trén cot
ang ten do. Viéc dung ang ten trung tdm nay yéu cau chiéc
dién thoai trong 6 t6 cua ban cAn mot may phat manh—c¢é kha
nang truyén tin hidu véi khoang cach 40 d&én 50 dim ( khoang
70 km). Diéu d6 ciing c6 nghia 1a khong c6 nhiéu ngudi co
kha ning st dung loai may truyénh tin nay—bai vi  khong

du kénh & sir dung.

Vai Diéu thu vi vé DTDD

Hau hét nhiing chiéc
dién thoai KTS doi méi
déu c6 vai chuong trinh
gidi tri tir  tro choi d6
stic sac dén xép hinh.
Khoang 20% thanh nién
Mi ( nit nhiéu hon nam)
co BTDD.

DTDD pho bién hon ¢
Chéau Au va Chau A
hon 12 & Mi — khoang
90% dan ¢ cac nudc
chau Au va chau A ¢6
DTDD trong khi con s6
do ¢ Mi chi 1a 50%.

Mau chét ciia hé théng 6 d6 14 chia nho thanh phd ra thanh cac 6 nho. Pidu d6 cho phép mo
rong viéc sir dung lai tin s6 ra toan thanh phd, do vy hang tri¢u nguoi c6 thé sir dung DTDD

trong cing mot ltc. Phan tiép theo ching ta tiép can mot cach gan hon dén nhing 6 nay.

Ki thuat 6(Cell Engineering)

Trong hé théng DTDP analog dic trung & Mi, carrier nhan khoang 800 tan sé dé c6 thé sir dung
trong khap thanh phd. Carrier chia thanh phd ra lam nhiéu 6. Mdi 6 thuong c6 d6 16n khoang 10
diam vuong ( khoang 26 km vudng ). O thudng duoc xem nhur 14 cac hinh 6 canh & trong mot cai

vi 6 canh 16n(hexagonal grid ) (14 mét carrier) nhu hinh sau :

Béi vi PTDD va tram co sé(base station ) chi sir dung may phat cong suét thip, nén
cung mdt tin sé c6 thé dwore sir dung lai cho cac 6 khong gin ké. 2 6 mau tim c6 thé sir

dung cung mot tan so6



Moi 6 c6 mot tram co s& gom mdt cdt va mdt toa nha nho chira cac dung cu radio ( s€ noi ki

v€ tram co s& ¢ cac phan sau )

Cac Tan So

Mot 6 don 1a mot hé thong analog sir dung 1/7 sy kha ning sir dung ciia kénh 4m thanh
kép(duplex voice channels). Nghia 4, mdi 6 ( trong 7 6 ctia vi luc giac ) thi st dung 1/7 sb
kénh c6 thé dung do d6 n6 mang mot bd tan sé duy nhét va khong c6 su xung dot véi cac 6
khac.

e Mot carrier thuong 14y 832 tan sb radio dé st dung trong thanh phé

e M&iDTDD st dung 2 tan s6 cho mdi cude goi—mot kénh kép(duplex
channel }—nén c6 395 kénh am thanh(voice channels ) dic trung cho mdi carrier.
(42 tan s6 khac dugc ding cho kénh diéu khién(control channels )—noéi dén & trang
sau )

e Vivay mbi 6 c6 khoang 392:7=56 kénh 4m thanh c6 thé sir dung.

No6i mét cach khéc, trong bét cir 6 nao 56 ngudi c6 thé néi chuyén trén DTDP trong cliing mot

thoi gian. Vi phuong thirc chuyén giao ki thuat sG(KTS)( digital transmission), sé lwong

ctia cac kénh co thé dung tang 1én. Vi dy, sd lugng cude goi thuc hién trong cing mot thoi gian
ctia hé théng KTS TDMA (TDMA-based digital system ) c6 thé gip 3 so v6i hé thong
analog, vi vy mdi 6 c6 168 kénh c6 thé dung ( xem trang nay dé c6 nhidu thong tin hon vé
TDMA, CDMA, GSM va cac cong nghé cho PTDD KTS khac ).

Su chuyén giao (transmission)
DTDD c6 mdt may phét cong suat thap(low-power transmitters ) trong chung. Rat nhiéu
loai PTDD mang 2 tin hiéu cudng do: 0.6 Watt va 3 Watt (trong khi hiu hét cac radio CB déu

truyén 6 muc 4 Watt). Tram co sO cling truyén & mirc cong suat thap. Su truyén ¢ cong suat

thap c6 2 loi diém:

e Sy truyén(transmissions ) giita tram co s& va nhitng chiéc DT trong cac 6 ctia nd

ngan khong cho DPTDD di qua xa so vdi nhitng 6 d6. Vi vy, trong hinh v€ & trén, ca 2 6

mau hong c6 thé dung lai chung 56 tan sé(reuse the same 56 frequencies). Cing
mot s6 tin s6 6 thé duge st dung lai rong trén toan thanh phé.

e (Cong suét tiéu thu(power consumption ) ciia DPTDD, cii c6 nghia la cong suat yéu

cau dbi véi pin s& thip. Cong suat thdp nghia 14 pin nho, va d6 chinh 1a didu lam cho

chiéc dién thoai di dong cam tay tré thanh hién thyec.



Cong nghé di dong yéu cau mot sd luong rat 1on clia cac tram co s¢ trong mot thanh phd bét ké

n6 to hay nho. Mot thanh phd rong dic trung co thé c6 hang trim cot phat(towers). Nhung vi

¢6 quéa nhidu nguoi sir dung PTDD , cho nén gia thanh ma mdi nguoi ding phai tra van rét ré.

Mai carrier trong mdi thanh phd ciing chay van hanh mot co
quan trung tam goi 1a MTSO(Mobile Telephone Switching
Office). Co quan nay xir Iy moi két ndi dién thoai thanh hé
th(fng dién thoai mat dat co sé binh thuong, va diéu khién moi

tram co s6 trong ving.( khéng biét dich thé nao ™ *)

Trong phan sau, ban s€ hiéu duoc cai gi s€ say ra khi ban va

chiéc DTDD ciia ban di chuyén tir 6 nay sang 6 khac.

Cac Code cua DTDP (Cell Phone Codes)

Tt ca cac loai PTDD déu ¢6 nhitng code riéng lién két voi

chung. Nhirng code nay dugc st dung dé nhan dang dién

thoai, nguoi chu cua dién thoai va nha cung cap dich vu

Gia st ban ¢6 mot chiéc PTDD, ban bat n6 1&€n va c6 ai do6
muon goi cho ban. Sau day la nhitng gi say ra doi véi cudc

goi:

e Khi ban 1an dau tién bat may dién thoai, né s€ nghe
theo mot SID ¢ trong kénh diéu khién(control
channel). Néu DTDP khong tim thiy bat ki kénh
diéu khién nao, thi n6 s& hiéu 13 & ngoai ving phu

song(out of range ) va hién thi 1a “No service”.

Cac code cua BTDD

Electronic Serial
Number (ESN) — mét
s6 32 bit duy nhéat
dwoc lap chuong
trinh vao trong dién
thoai trong qua trinh
san xuét.

Mobile Identification
Number (MIN) —mot
s6 10 bit duy nhét bat
ngudn tr sé may cla
ban.

System
Identification Code
(SID) — mét sb 5 bit
duy nhét dwoc 4n
dinh cho mdi carrier
béi FCC

Khi né nhén SID, dién thoai s& so sanh n6 v6i SID da | Trong khi ESN dugc xem nhu

dugc chuong trinh hoa & trong may. Néu cac SID
thich hop vé6i nhau chiée dién thoai hiéu rang O no
dang lién két thudc mot phan cua hé théng chu cia

no(home system).

e Cung véi SID, DPTDD truyén mot yéu cau ding
ki(registration request), va MTSO giit lai ddu vét

vi tri cua chiéc DTDD cuia ban trong database—béng

la mét phan c6 dinh cua chiéc
dién thoai thi ca cac code MIN
va SID dudc lap chugng trinh
vao trong dién thoai khi ban
dang ki dich vu va thuc hién
cudc goi.

cach nay, khi MTSO mudn goiban néd biét duoc phﬁn tlr 6 nao ban dang 0.

e  MTSO nhian mdt cudc goi va nd c¢o gang tim ban. N6 nhin vao database d¢ xem ban

dang ¢ 6 nao.



e MTSO léy mot cap tan s6 ma DTDD sé st dung trong 6 do dé thuc hién cudc goi.

e  MTSO lién két voi dién thoai cua ban thong qua qua kénh diéu khién nho vay dién thoai
ctia ban biét s& str dung tan s nao, sau @6 DTDPD cua ban va cot angten chuyén sang tan
s6 d6=> cudc goi duogc thuc hién.Cach nay goi 1a two-way radio

e Khiban ra dén ria ciia 6 ban dang &, tram co s6 cia PTDD cua ban s& thong bao ré'lng
dd 16m cua song(signal strength ) dang giam. Nguoc lai, tram co s& ¢ 6 ma ban dang
tién t6i thi lai thay rang cot song cua ban dang tang. Hai tram co s¢ nay la ngang hang
nhau théng qua MTSO, va tai vai diém nhit dinh, DTDD cua ban thu tin hiéu tir mot
kénh diéu khién cho biét c6 sy thay dbi tan sd. Viéc nay chuyén dién thoai ctia ban qua

mot 6 moi.

Roaming
Néu SID ¢ kénh diéu khién khong khép véi SID da duoc chwong trinh hoa trong DTDD cua

ban, thi DPTDD sé biét do nghia la roaming. MTSO cua cac 6 ma ban dang roaming s€ 1i€n hé¢
v&i MTSO 6 hé thong chi ctia ban, hé théng nay sé kiém tra database dé xac dinh SID nao ma
may ban dang sir dung. Hé théng cht ctia ban xac minh vai MTSO hién tai, sau d6 n6 s€ ghi lai
déu vét khi dién thoai ctia ban di qua 6 cua n6. Va didu ki diéu 14 tat ca nhitng diéu do chi siy ra

trong vai gidy.

DTDD va CB Radio(Cell Phones and CBs)

M0t céch t6t dé hiéu sy tinh vi ctia mot chiéc DTDD 14 so sanh nd véi mot chiée CB radio hodc

la mot dién dai xach tay.

e  Full-duplex vs. half-duplex — Ca CB radio va dién dai x4ch tay déu 1a thiét bi
half-duplex . Diéu d6 nghia 1a 2 nguoi giao thiép trén mot CB radio st dung ciing mot
tan s, nén trong mot thoi diém thi chi mot ngudi co thé ndi. Trong khi d6 mot chiée
DTDD la mot thiét bi full-duplex. biéu d6 nghia 1a ban str dung mot tan s6 dé noi va
mot tan s riéng biét dé nghe. Va do do6 ca hai ngudi ¢ thé néi chuyén véi nhau trong
cung mdt luc.

e Channels(cac kénh) — Mot chiéc dién dai xach tay thuong c6 mot kénh, va mot chiée
CB radio thi c6 40 kénh. Trong khi d6 mét chiéc DTDD thi ¢ thé giao thiép véi nhau
thong qua 1,664 kénh hodc nhiéu hon nita.

« Range(Ving) — Mot dién dai xach tay c6 thé truyén di v6i cu ly khoang 1 dim(1.6 km)
va ding mot may phat cong suat 0.25 watt. Mot CB radio, vi c6 cong suat 16n hon c6
thé truyén v6i cu ly khoang 5 dam(8 km) va sir dung mot may phat 5 watt. Trong khi d6
mdt chiéc DPTDD khi hoat dong trong cac 6, va n6 c6 thé chuyén giita cac ving d6 khi

n6 di chuyén. Cac 6 giup cho PTDD c6 ban kinh str dung khong thé tin dugc. Nhidu



ngudi st dung DPTDP c6 thé chay 6 t6 xa hang 100 dim ma van c6 thé duy tri cude goi

khong bi dut quang nho vao Cellular approach

O half-duplex radio, ca 2 may phat sir dung cling mét tan sé. Trong cing mét
th&i diém chi cé6 moét 1a c6 thé néi.

O full-duplex radio, 2 may phat sir dung 2 tan s6 khac nhau nén ca 2 c6 thé
cuing néi trong cuing moét thei diém.
DTDD la mot full-duplex.

O phén sau ban s& tim hiéu ki hon vé bén trong ciia mét chiéc may BTDD KTS.



Phan bén trong ciia mot chiéc PTDP (Inside a Cell Phone)
La mdt cau triic ric rdi trén nhitng khdi 1ap phuong tinh bang inch, DTDPD 1 mét trong

nhiing thiét bi phtrc tap nhat ma con ngudi tiép xtic hang ngay. DPTDD KTS ngay nay c6 thé
thyc hién duoc hang triéu phép tinh trong vong mot gidy dé co thé nén hodc giai nén cac

ludng 4m thanh.
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Cac phan ctia mét chiéc DTDD
Néu ban théo roi mot chiéc DPTDD, ban s& théy no chi chira vai ph?m ddc lap:

Mot bang mach phirc tap chira bd nio cua chiéc may

e Mot ang ten.
M6t man hinh tinh thé 16ng (LCD).
Mot ban phim ( khong giéng v6i ban phim trén cai diéu khién TV)

e  MOot cai microphone

Mot cai loa

Mot cuc pin

O phan tiép theo, ban s€ tim hiéu sdu hon vé bang mach va cac thanh phan cta no.



Trén mt bang mach
Bang mach 1a trai tim cua hé thdng. Va ddy 1a mot bang mach dic trung ciia PTDD KTS cua
Nokia.

Funtp aam my
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Pang trwéc cta bang mach Dang sau cua bang mach

Trong hinh v& trén, ban c6 thé thdy dugc vai con chip may tinh. Hiy néi qua vé cong viéc ma
nhitng cai chip d6 lam. Cac chip analog-to-digital va digital-to-analog dich cac tin hiéu am
thanh ra tir analog thanh digital va cac tin hiéu vao tir digital thanh analog. Ban c6 thé hoc
thém vé sy chuyén A-to-D va D-to-A va tim quan trong cia né t6i cong nghé am thanh KTS tai

How Compact Discs Work.

- Bo sur 1y tin hiéu digital 1a mdt bo str 1y ki thuat cao dugc thiét ké dé thuc hién cac phép toan

tin hi€u & toc do cao.

-B6 vi str 1y (microprocessor) sur 1y moi cong viéc dung cho ban phim va man hinh hién thi, ra
1énh va di€u khién tin hiéu v6i tram co s¢ dong thoi phoi hgp nhitng phan con lai trén bang

mach.
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Rom va Flash Memory ciia cac chip(The ROM and Flash memory chips ) cung cip bd nhé

cho hé diéu hanh cia DTDD va cde ddc tinh( vi du nhu chi dan dién thoai). Tan s6 Radio va

phan ning lugng (radio frequency (RF) and power section )cé chirc ning diéu hanh céng

suat, sac pin va tat nhién ca giao dich vdi hang tram kénh FM. Cudi cung, may khuéch dai tan

s6 Radio(RF amplifiers ) xir 1y tin hiéu dén va di tir ang ten.

Man hinh va bang tiép xic ban phim



Man hinh da phat trién dang ké vé kich ¢& ciing nhu cac dic tinh cia DPTDD di tang 1én. Hau
hét dién thoai ngay nay dua ra cac chi dan, may tinh todn va ngay ca game gin lién. Va rat

nhiéu loai dién thoai sap nhap mét s6 loai nhu PDA va trinh duyét Web.

Sim Card khi dwoc thao réi

Vai loai DPTDD luu trit nhung thong tin dich xac nao d6 nhu code ctia SID va MIN, & trong bd

nhd trong. Trong khi d6 mot sé khac sir dung card nhé ngoai twong tu nhu SmartMedia Card.
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Loa, Mic va Pin cua DTDD

DTDD str dung nhiing chiéc loa va mic rat nhé va that kho tin khi biét duge ching tao am thanh
tbt thé nao. Nhu hinh & trén, chiéc loa nho chi ¢& mot ddng xu va chiée Mic khong 16n hon
chiéc pin ddng hd canh no 1a bao. V& chiée pin , nd dugce dung trong dong hd & bén trong con

chip cia DPTDD(internal clock chip).

Tat ca nhiing di€u trén that ki di€u—cai chi trong vong 30 nam trude thoi co thé chiém dién tich
cua cd mot tang ciia mdt toa nha — con ngay nay nd dugc tao ra trén mot “gdi nho” va nam gon

trong 1ong ban tay cia ban.
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AMPS

Vao nam 1983, chiéc PTDD analog chuén dugc goi la AMPS
duoc xac nhan boi FCC(Federal Communications
Commission) va 1an ddu tién duoc sir dung tai Chicago.
AMPS sir dung mdt ving tan sb giita 824MHz va 894 MHz.
Dé khuyén khich canh tranh va gitr gia thanh, chinh phu Mi
yéu cAu sy c6 mdt cua 2 carrier tai moi thi trudng va duoc
biét véi cai tén carrier A va carrier B. Mot trong nhiing
Carrier thuong 1a Carrier trao ddi dia

phuong(local-exchange carrier -LEC), mét cdch néi ldi la

cong ty dién thoai dia phuong.( a fancy way of saying the

local phone company.)

Carrier A va B mdi c4i déu 4n dinh 14 832 tan s6: 790 cho am
thanh va 42 cho dir liéu. Mot cap tan sé( mot cho truyén va

mot cho nhan ) duoc sir dung dé tao nén mot kénh. Céc tan sb
duoc st dung trong kénh am thanh analog thuong cé d6 rong

12 30kHz — 30kHz duoc chon 14 size chuén vi so sanh véi

dién thoai c6 day n6 cho mdt am thanh chét luong hon.

Photo courtesy Motorola, Inc.
Old school: DynaTAC cell
phone, 1983

Su truyén va nhéan tan sd cuia mdi kénh 4m thanh duoc tach
biét boi 45MHz d¢é giir chung khong xen 14n 1én nhau. Mdi
Carrier ¢6 395 kénh 4m thanh, va 21 kénh dit liéu dé thyuc hién cac cong viéc thuong xuyén nhu

dang ki va goi.

Mot version ciia AMPS d6 1a NAMPS(Narrowband Advanced Mobile Phone Service)
dugc tich hop mot sb cong nghé KTS cho phép hé thong c6 thé mang gép 3 14n s6 cude goi so

v6i version gbe. Mic du n6 sir dung cong nghé KTS, né van duoc xem 1a analog. AMPS va
NAMPS chi duoc thuc hién trén dai 800 MHz va khong phuc vu rat nhiéu nhitng ddc trung ma
0 DTDD KTS c6 nhu E-mail va trinh duyét Web.

Along Comes Digital

DTDD KTS ciing st dung cong nghé¢ radio nhu ¢ PTDD analog, nhung & cach khac nhau. Hé
théng analog khong thé st dung hoan toan tin hiéu gitta DPTDD va mang di dong — tin hiéu
analog khong thé bi nén va thao tac dé dang nhu ddi v&i mot tin hiéu KTS that su. D6 1a 1y do

tai sao rat nhiéu cong ty vé day dan di chuyén sang lam vé ki thuat sd -- va do d6 ho c6 thé tich
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hop nhiéu kénh hon trong dai tin dugc cho trude. Nhimg hidu qua cta hé théng ki that s6 that

dang kinh ngac.

DTDD KTS (KTS) chuyén giong n6i thanh théng tin nhi phan (1s va 0s) va sau d6 nén chung
lai. Viéc nén cho phép 3 dén 10 cudc goi KTS chi chiém mot khong gian b?ing mot cudc goi

analog.

Rét nhiéu h¢ thong di dong KTS dua vao FSK(frequency-shift keying) dé giri dir lidu vé va t6i
qua AMPS. FSK str dung 2 tan sd, mot cho 1s va mot nita cho Os, thay ddi mot cach nhanh
chong giita 2 thong tin KTS gitra cot di dong va dién thoai. Module thong minh va cac luoc dd
mi duogc yéu cau dé chuyén ddi nhitng thong tin analog thanh digital, nén chung va chuyén déi
nguoc lai trong khi van dit duoc chat luong ctia 4m thanh. Tét ca diéu d6 c6 nghia 1a DTDD

KTS phai co rat nhiéu kha ning si 1y.

Cellular Access Technologies
C6 3 cong nghé chung dugc dung trong mang DTDD dé truyén phat thong tin do la:

¢ Frequency division multiple access (FDMA)
e Time division multiple access (TDMA)
e Code division multiple access (CDMA)

Mic du nhitng cong nghé nay nghe c6 vé rat cao siéu, nhung ban co6 thé dé dang hiéu dugc

cach chiing hoat dong bang mot viée don gian 1a phan tich tén goi cua chung.

Phuong phép dau tién néi véi ban thé nao 1a phuong thirc access. Tir thtr 2, sy phén chia, cho

ban bi€t rang no6 chia cudc goi dua trén phuong thirc access do.

e FDMA dit mdi cudc goi & nhiing tan sd khac nhau

e TDMA xac nhan mdi cudc goi la mot phﬁn xac dinh cua thoi gian trén mot tan s dinh
ro

e CDMA dit 1 code duy nhat cho mdi cudc goi va trai dai né trén nhitng tin sb c6 thé sir

dung.

Phan cudi cia moi tén 1la Multiple access. N6 don gian chi ¢6 nghia la hon mdt nguoi dung ¢

thé sir dung trong mdi 6.
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Cellular Access Technologies: FDMA

FDMA tach cac hinh dnh/phé(spectrum ) thanh nhing kénh 4m thanh riéng biét bang cach chia
n6 thanh cac dai bang tin chudn(uniform chunks of bandwidth). Bé hiéu r5 hon vé
FDMA, hiy nghi dén tram Radio: mdi tram giri tin hiéu ctia n6 & nhiing tan s khac nhau trong
céc band st dung. FDMA duoc sir dung cha yéu cho sy truyén ti tin hiéu analog. Mic du rd
rang c6 kha nang mang tai cac thong tin KTS, nhung FDMA khéng dugc coi nhu 1a mot
phwong phap hiéu qua cho sy truyén tin hiéu KTS.

824.04MHz ————

45MHz

893.TMHz —————
S2000 How Stulf Warks FDMA

Trong FDMA, m6i DTDD st dung mat tan sé khac nhau.

Cellular Access Technologies: TDMA

TDMA 1a phuwong phap tham nhap duge s dung boi Khoi lién minh céng nghiép dién tir va T6
chirc cong nghiép vién thong cho Interim Standard 54 (IS-54) va Interim Standard 136
(IS-136). Sir dung TDMA, mdt bang tan hep 30 kHz bé rong va 6.7milli gidy bé dai duoc chia

tir time-wise thanh 3 time slots.

Bing tin hep nghia 1a “nhitng kénh” & trang thdi truyén thong. Mdi doan hoi thoai 14y cua
radio 1/3 thoi gian. Didu do 1a c6 thé boi vi dit 1iéu 4m thanh d3 dugc chuyén thanh thong tin

KTS thi duoc nén sao cho nd ngdn it khong gian truyén phat nhat, mot didu rit quan trong. Vi
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vay TDMA c6 gap 3 lan dung lugng ciia mot hé thong analog sir dung cing 1 s6 kénh. Cac hé
thong TDMA diéu hanh trén giai tan s6 hoac 1a 800-MHz (IS-54) hoic 1a 1900-MHz (IS-136).

?M
824.04MHz 8. .5
Digital _
>
Digital —
nn%lgdlng
893.7TMHz —— =

©2000 How Stuff Waorks TDMA
TDMA chia mét tan s6 thanh cac ranh thoi gian

Cellular Access Technologies: TDMA/GSM
TDMA ciing dugc st dung nhu 13 cong nghé dang nhap cho GSM(hé théng dinh vi toan ciu ).
Tuy nhién GMS thyc hién TDMA & mot cach khac va xung khic véi IS-136. Hay xem GSM va

IS-136 nhu 2 hé diéu hanh khac nhau ma lai cung lam viéc trén mot bd su 1y, giéng nhu ca
Windows va Linux cung lam viéc trén mot Intel Pentium I11. H¢ théng GSM sur dung
encryption  dé lam céc cudc goi bao mat hon. GSM diéu hanh trén mot dai tir 900 MHz va
1800 Mhz & chau Au va chau A, va & dai 1900 MHz( d6i khi goi 1 1.9-GHz) tai Mi. N6 dugc
str dung trong DTDD KTS va hé théng PCS co sd. GSM ciing 14 yéu t6 co ban cho
IDEN(Integrated Digital Enhanced Network), mot hé thong phé bién duoc gidi thidu

bdi Motorola va stir dung bdi Nextel.

GSM 14 mét tiéu chuin quéc té tai chau Au va Uc va mot phan 16n chau A va Chau Phi. O trong
ving bao phu, ngudi sit dung DTDD c6 thé mua mét chiéc DTDD va st dung & bit cir ddu ma

ti€u chuan nay dugc cong nhan. B¢ lién két vdi nhitng nha cung cap dich vu nao do, nguoi dung
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GSM chi can chuyén(subscriber identification module ) SIM card. SIM card 14 mét cai
dia nho co thé tach roi, n6 thao ra rit vao trong PTDD GSM. N6 luu trit moi dit lidu lién két va

dong nhat nhirng s ma ban can access vao mdt nha cung cap dich vu khong day nao do.

Khéng may thay, dién thoai 1900-MHz cia GSM néu st dung tai Mi s& khong twong thich véi
hé théng quéc té. Néu ban s0’ng tai Mi va cAn mot chiéc DTDD khi ban & nuée ngoai, cach dé
nhét 1a ban mua moét may DPTDD GSM  900MHz/1800MHz. Ban ¢6 thé kiém dugc nhirng may
d6 tai Planet Omni, 1 hang dién tir online tai California. Ho dua ra mdt selection phong phti cua
cac loai dién thoai GSM Nokia, Motorola va Ericsson. Tuy nhién ho lai khong ban SIM Card
qudc té. Ban ¢6 thé mua mot Sim Card tra truée dé ding trong mot ving rong cua cac nudc tai

Telestial.com.

Cool Facts

e Chuan GSM cho BTDP KTS dwogc thanh lap & chau
Au vao gitra nhirng ndm 1980—trwéc rat l1au so véi
luc BTDD KTS théng dung trong van héa M.

« Ngay nay cé thé xac dinh dwoc vi tri cia mét nguoi
dang str dung BDTDD & trong vung cé dé chinh xac
tirng met & bat civ dau

« Dién thoai 3G trong gidng mét chiéc PDA, v&i nhivng
dac trwng nhu thwédng thire Video, lich khoa hoc, va
choi multi-player game

Cellular Access Technologies: CDMA

CDMA 1a mot khia canh hoan toan khac so véi TDMA. CDMA, sau khi sb hoa dit liéu, chia nd
trén toan bo bang tan co6 thé st dung. Nhiéu cude goi dugc phii 1dn nhau, véi duy nhét mot day

code. CDMA la mot dang chia phd(spread spectrum), cai don gian nghia 1a dit liéu duogc g

trong nhitng phan nhé qua mot sd tan s riéng biét dé sir dung trong bét cir thoi gian nao trong

nhiing ving xac dinh.

16



1850MHz —

1990MHz ————
Q2000 How Stufl Works ODMA

Vé&i CDMA, div liéu cia méi DTDD cé6 mét code duy nhat

Tét ca ngudi dung chuyén giao trén ciing mot bing tan giong nhw mét khiic phé(????). Mbi tin
hiéu cta ngudi ding dugc trai toan bo bang tin boi mot code trai duy nhat. O nguoi nhan,
nhitng code duy nhét d6 duoc dung dé léy lai tin hiéu. B&i vi hé théng CDMA cén d3it mot con
déu thoi gian chinh x4c trén mdi phin cua tin hiéu, nén n6 dung hé thong GPS dé giai quyét vin
dé 6. Giira 8 va 10 cudc goi tach roi c6 thé mang trén ciing mot kénh gidng nhu trén cude goi
AMPS analog. Cong nghé CDMA 14 co sé cho Interim Standard 95B (IS-95) va diéu hanh
trén ca 2 dai tan s 800 MHz va 900 MHz.

Mot cach Iy tuong raing TDMA va CDMA 14 16 rang d6i v6i nhau. Di v6i thue hanh, nhimng tin
hiéu CDMA cong suat cao lam ting tiéng 6n d6i voi nguoi nhan dung TDMA, con nhing tin
hiéu TDMA c6ng suét cao c6 thé 1a nguyén nhan ctia sy qué tai va su nghén mach ddi voi nguoi
nhan dung CDMA.

O phﬁn tiép theo, ban s& hoc vé su khac nhau gitra dich vu di dong va dich vu PCS.
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Di dong va PCS.( Cellular vs. PCS)

Dich vu lién lac c4 nhan (Personal Communications Services -PCS) la mot dich vu dién

thoai khong day rit giéng véi dich vu di ddng, nhung véi mét sy ndi bat trong dich vy ca nhan

\
A 6

va di chuyén rong. Cum tir “PCS” thudng dugce dung khi ndi vé “6 KTS”, nhung PCS thuc sy

nghia la cac dich vu khac nhu paging, ID clia nguoi goi va e-mail dugc dat ¢ trong dich vu

Trong khi 6 dugc ché tao v6i muc dich dau tién 1a dung cho 6 t6, con PCS thi dugc thiét ké &
trén mat dat cho s6 dong hon nhiing ngudi dung di déng. PCS ¢6 mot 6 nhéd hon va vi vay yéu
ciu sb lwong dng ten 16n hon dé c6 thé phu song mot ving dia 1y. Dién thoai PCS str dung tin
s giita 1.85 GHz va 1.99 GHz(1850 MHz dén 1990 MHz).

V& mit cong nghé, hé thong 6 & Mi diéu hanh & dai tan sé tir 824 MHz dén 894 MHz; PCS diéu
hanh & dai 1850 MHz dén 1990 MHz. Va khi né co ban dua trén TDMA, PCS ¢6 200 kHz kénh
khong gian va 8 khe thoi gian thay vi loai 30 kHz kénh khong gian va 3 khe thoi gian & 6 KTS.

Bay gid hdy xem xét su phan biét giita cong nghé “dai tan kép” va “kiéu thuc kép”.

Dual Band vs. Dual Mode
Néu ban la nguoi du lich nhiéu, ¢6 thé ban can mot loai DPTDD ¢6 ca 2 chuc nang trén. Hay xem

ching 14 nhu thé nao:

e Dual band( giai thn kép) Mot chiéc dién thoai c6 kha nang dual-band thi c6 thé chuyén
tan s6. Didu d6 c6 nghia rang no c6 thé hoat dong trén ca 2 dai 800 MHz va 1900 MHz.
Vi du, mot chiéc dién thoai TDMA v6i dual-band c6 thé sir dung dich vu TDMA trén ca
2 hé théng 800 MHz va 1900 MHz.

e Dual Mode — Trong DTDD, “mode” am chi dén loai cong nghé truyén phat duoc ding.
Vi vay, mot chiéc dién thoai AMPS va TDMA c¢6 thé chuyén 14n cho nhau néu can. N6
quan trong & chd 14 mot trong nhirng mode 14 AMPS — c4i ma cung cp cho ban dich vu
analog khi ban & trong ving khong cung cép dich vu digital

 Dual band/Dual mode — Diéu t6t nhét ctia 2 yéu t6 nay 1a cho phép ban chuyén giita

cac gidi tan sO va cac mode truyén phat khi can thiét.

Thay ddi cac dai tan va mode duoc thyc hién tu dong bdi nhitng chiéc DPTDD c6 nhitng dac tinh
trén. Thong thuong DTDD c6 mot dic tinh duoc dinh san trude vi du 1900 MHz TDMA, va sé&
c6 gang dé lién két tai tan s6 do, voi cong nghé d6 dau tién. Néu n6 cung cip dual band, no s&
chuyén téi 800 MHz néu khong thé connect tai 1900 MHz. Va néu chiéc DTDPD cung cap hon 1

mode, n6 sé& thir cac mode KTS dau tién, va sau do6 chuyén qua analog.
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Doi khi ban c6 thé tim thiy nhtng chiéc dién thoai 3 mode(tri-mode ) . Piéu nay c6 thé 1a mot
sy lra bip. Diéu nay co thé c6 nghia la chiéc dién thoai cung cap 2 cong nghé KTS nhu CDMA
va TDMA, va 1 dich vu analog. Nhung n6 ciing ¢ thé ¢6 nghia 12 né cung cip céng nghé KTS
& 2 dai tAn va cling cung ce”ip ca dich vy analog. Mdt version phé bién cua loai dién thoai
3-mode niy dung cho nhimng ngudi di du lich rat nhidu va c6 dich vu GSM & tan 900 MHz tai
chau Au, chau A va dai tin 1900 MHz & M, ¢6 thém dich vu analog.

Trong phan tiép theo, ching ta s& xem xét nhiing van dé gip phai  DTDD .

Cac van dé véi bTDD
Mot chiéc DTDD, ciing gidng nhu cac thiét bi dién binh thuong khéc ciing c6 nhimg van dé cua

noé

e Noi chung, néu ban dé dién thoai bi w6t hoic dung tay w6t dé 4n nut thi s& giy ra su
hong hoc khong thé sira chita trong mot vai phan cia PTDD. Xem xét mot cach dé
phong ngira. Néu DTDD bj u6t, hdy chic chin rang n6 hoan toan khé rao trude khi ban
bat n6 va nhur vay ban co6 thé phong dugc nhitng hong hoc & cac phan bén trong dién
thoai.

e Sunoéng qua & trong 6 to co thé lam hong pin hodc cac phan dién tir cia PTDD. Nguoc
lai sy qua lanh c6 thé 1a nguyén nhan dan dén viéc mat hién thi man hinh trong mét thoi
gian.

e DTDD analog chiu mét van dé goi la “ cloning”. Mot chiéc dién thoai bi “cloned” khi ai

d6 danh cip s ID cua nd va thuc hién nhitng cudc goi lau(fraudulent calls ) trén

account ciia nguoi chu cua chi€c may.

Pay 1a cach ma cloning dugc thuc hién: khi DPTDD ctia ban thuc hién mét cude goi, nd truyén
ESN va MIN téi mang tai diu cua cude goi. Cip MIN/ESN 1a tag duy nhat cho chiéc DTDD
cua ban—dd 1a cach lam sao cac cong ty dién thoai biét ai la nguoi tra tién cudc goi. Khi PTDD
ctia ban truyén MIN/ESN, diéu bt chinh c6 thé say ra la nghe trém ( véi mot cai scanner) va
léy cép cap MIN/ESN nay. V&i mot cong cu chinh xac, kha 1a dé dang dé tao mot dién thoai
khac ma chira cap MIN/ESN ctia ban, va n6 cho phép nhitng cudc goi bét chinh duoc thuc hién

trén account ctia ban

Xem phan tiép theo néi vé cac cot PTDD!
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Cot PTDD
Cot DTDPD thudng 1a nhitng cot thép hodc 13 cdu tric hang rao va cao hang tram feet. Chiéc cot

DTDD nay cung vai 1-85 ndm ge‘in Greenville,SC, 12 loai tiéu biéu tai Mi.

DPay 1a loai cot hién dai v6i 3 nha cung cap DTDD trén cung mot ciu trac. Néu ban nhin vao
phin co ban cua chiéc cot ban s& thiy mdi nha cung cap ¢ nhiing thiét bi riéng, va ban ciing c¢6
thé thay ngay nay rat it nhimg thiét bi phirc tap( nhitng thiét bi cii thuong c6 mot tda nha nho tai

mdi co s0)

20



Céac hop chira cac may phat va nhan radio ¢ bén trai cot va dugc noi véi cac dién thoai. Radio

lién két véi angten trén cot théng qua cac cap 1on.

21



Neéu ban nhin gan ban s& thay la cot va tat ca cap, thiét bi tai co s& cua cot déu dugc tiép dat mot
cach nang né. Vi dy, tdm ban & trén hinh véi ddy mau xanh ndi cung 1a mot tam ban tiép dat

bang dong.

Mot diéu chic chin rang nhitng nha cung cip dich vy ding chung mot thap c6 mét cai cong 5

khéa.M&i nguoi trong 5 ngudi nay déu khong thé mo cong dé vao trong.
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Mobi mot cot DTDD lai ¢o nhitng hinh dang va kich ¢¢ khac nhau nhung t6i tin chiéc cOt tai

Morrisville,NC, nay 1a mot trong nhitng chiéc la ling nhét.
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Hién thuc mang 3G

Anh minh hoa.

Thuce chat cdng nghé 3G mang dén cho ngudi ding nhiing loi ich gi? Cac nha cung cap
dich vu thong tin di dong (goi tat 1a Telco) dung nhitng cong nghé nao, tc do bao nhiéu?
BSn nha khai théc dich vy PTDD (Vinaphone, MobiFone, Viettel va lién danh EVN
Telecom —Hanoi Telecom) da chinh thirc nhan gidy phép 3G (bang tan 1900MHz-
2200MHz theo chuan IMT-2000). Sau hon mot thang ké tir ngay cap phép (13/8), van
con nhiéu cau hoi duoc dat ra. Thuc chat cong nghé nay mang dén cho nguoi dung nhitng
loi ich gi? Cac nha cung cép dich vu thong tin di dong (goi tét 1a Telco) dung nhitng cong
nghé nao, toc do bao nhiéu?

Loi ich 3G

3G (third-generation) 1a cong nghé truyén thong thé hé thar ba, cho phép truyén ca thoai
va dir liéu (tai file, guri email, tin nhan nhanh, hinh anh...), mang lai cho ngudi ding cac
dich vu gié tri gia ting cao cip. Mot vai vi du tiéu biéu nhu:

Dién thoai hinh: Véi 3G, hai ngudi dbi thoai c6 thé thiy nhau qua man hinh dién thoai di
dong.

Théng tin va tin tic: Ban ¢ thé truy cap bat ky trang web nao dé xem tin tuc, cac su kién
nong sét dién ra trong ngay bang dién thoai di dong, may tinh xéach tay hd trg mang 3G.
Véi Internet, ban cd thé xem ban tin du bao thoi tiét, tin trc hang ngay, thi truong ching
khoan, chia s¢ théng tin véi ban bé nguoi than... moi lic moi noi.

Thu dién ti: Roi khoi van phong nhung lai quén gai mot email quan trong, ban cé thé
nhanh chéng hoan tat nhiém vu chi véi dién thoai di dong. Ban ciing c¢6 thé dung dién
thoai thay cho modem dé két ni dén may tinh xach tay hay PDA dé soan thao hay lay tai
liéu gtri kem.
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Hinh 1: Sy tién trién cua cong nghé mang thong tin di dong tai cac nudc.

Trd choi: Game da hién dién trong dién thoai di dong tir rit som véi cac thé loai tir don
gian dén phuc tap. LA mot cdng nghé da phat trién, cac tro choi ngay cang co tinh tuong
tac hon, hap dan hon va khong thé thiéu cho nhu cau giai tri. Mang 3G cho phép tai game
bat ky lic ndo, noi dau.

Phim anh: Téc do va chat lugng cua mang 3G thuc su gop phan nang cao chat lwrong
phim anh khi xem trén cac thiét bi di dong. Ban c6 thé xem trailer game/phim, tai nhac
chudng, hinh nén....

Thé thao: V6i am thanh va video chat luong cao ciia mang 3G, ban c6 thé xem céc su
kién ndi bat, c4c tran ddu yéu thich va di nhién c6 thé xem ti s6 méi nhat.

Am nhac: Ban c6 thé tai bai hat, cac video nhac, tham chi bién tap nhac chudng cho riéng
minh.

Trén déy la nhitng loi ich chung caa cdng nghé mang 3G, nhung ng vai tiing ha tang
mang s& ¢6 nhitng thé manh riéng. Thém vao d6, ung voi tirng cdng nghé mang (GSM,
CDMA) va ha tang sdn ¢, mdi Telco s& c6 hudng chon hra cong nghé riéng (HSPA,
HSPA+, CDMA20001xEV-DO, WCDMA...) cho viéc nang cap 1én 3G. Sau day 1a cac
cdng nghé duoc gisi chuyén gia danh gia cao cho ha ting mang cua céc Telco hién nay.
HSPA cho mang GSM

Do 3GPP phét trién, HSPA (High-Speed Packet Access — Truy cap goi toc do cao) 1a
cdng nghé truyén dan khéng day cho cac thiét bi thong tin di dong cdng nghé GSM
(Global System for Mobile communications — Hé thong thong tin di dong toan ciu).
HSPA hd tro tdc do tdi da 14,4Mbps (Release 5 —R5) cho duong xubng (HSDPA- High-
Speed Downlink Packet Access) va 5,8Mbps (R6) cho duong lén (HSUPA - High-Speed
Uplink Packet Access). Cong nghé nay gitip tang dung lugng mang va giam thoi gian tré
dbi voi cac dich vu tuong tac. Tinh trung binh, ngudi st dung c6 the tai dir lidu véi tée do
nhanh gap 20 Ian so véi két ndi GPRS dang dugc cac Telco cung cap. Trong twong lai
gan, HSPA s& duoc nang cip I1én R8 vai toc do 42Mbps cho dudng xudng (downlink) va
12Mbps cho duong [én (uplink).
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Hinh 2: L6 trinh caa cong nghé HSPA va HSPA+

HSDPA duogc xem la cdng nghé mang di dong 3,5G véi uu thé vé toc do downlink: téc
do tai vé tir 1,8Mbps dén 14,4Mbps. Mac di ¢o thé truyén tai bat cir dang dir liéu nao,
song muc tiéu cha yéu caa HSDPA 1 dit liéu dang video va nhac.

HSDPA dugc phat trién dua trén cong nghé WCDMA nhung st dung cac phuong phap
chuyén d6i va ma héa dir liéu khac. N6 tao ra mot kénh truyén dix liéu bén trong
WCDMA duogc goi la HS-DSCH (High Speed Downlink Shared Channel) hay con goi la
kénh chia s¢ duong xudng téc do cao. Kénh truyén tai nay hoat dong hoan toan khac biét
S0 vdi cac kénh thong thuong va cho phép thuc hién viéc tai Vé Véi tde do vuot troi. Diéu
nay ¢ nghia 13, dir liéu s& duoc truyén truc tlep tu nguon phat dén dién thoai, va qua
trinh nguoc lai (truyén dit liéu tir dién thoai dén ngudn phat) thi hiu nhu khong thé thuc
hién duoc.

HSUPA (tén do Nokia dat) hay EUL - Enhanced Uplink (do 3GPP dua ra) la cong nghé
mang di dong ra doi sau HSDPA va dugc xem la cong nghé 3,75G hay con goi la 4G.
Day la cong nghé chiém uu thé & téc do uplink: tir 1,4Mbps dén 5,76Mbps. Nguoc lai véi
HSDPA, HSUPA sir dung kénh truyén nang cao téc do duong 1én E-DCH (Enhanced
Dedicated Channel) theo cé4c k¥ thuat tuong tu HSDPA. Muc tiéu cha yéu cuia HSUPA 1
cai tién téc do tai 1&n cho cac thiét bi di dong va giam thoi gian tré trong ung dung game,
email, chat... HSUPA 1a cdng nghé phat trién sau HSDPA nham théa mén nhu cau tuong
tac thoi gian thuc véi céc ang dung doi hoi tbe do va do tin cay cao.

Véi dic diém ndi bat nay, HSPA dang trg thanh mot cong nghé duoc nhiéu Telco quan
tam phat trién. Theo cac cong bd cua bdn nha khai thac, ca ba Telco Vinaphone,
MobiFone, Viettel déu chon cdng nghé HSDPA nén tang WCDMA dé chuyén tiép 1én
mang 3G véi mic tde do khai diém tdi da tir 7,2Mbps (MobiFone, Viettel) dén 14,4Mbps
(Vinaphone).

Dé c6 thé st dung duoc céc dich vu gié tri gia ting cua cong nghé HSPA doi hoi ngudi
dung phai c6 céc thiét bi dau cudi (DTDD, MTXT, MTDB, PDA, router...) hd tro ciing
cdng nghé. Hién nay, da c6 nhiéu thiét bi duoc tich hop sin cong nghé HSPA, néu khong,
ban van c6 thé trang bi modem USB hay card HSPA gén ngoai.

Céc chuan di dong 3G: IMT-2000 cua ITU

Gitra thap nién 1980, khai niém IMT-2000 (International Mobile Telecommunications)
duogc ITU (International Telecommunications Union - Lién minh Vién théng Quéc té)
khai sinh hé théng truyén thong di dong 3G. Sau hon 10 ndm phat trién, vao nim 2000,
ITU da dwa ra mot tiéu chuan duy nhat cho cac mang di dong tuong lai goi 1a IMT-2000.
Phé tan tir 400MHz dén 3GHz phu hop cho hé thong vién thong 3G.
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IMT-2000 cung cap ha tang k¥ thuat cho cac dich vu gia tang va cac ung dung trén mot
chuan duy nhat cho mang thong tin di dong. Dy kién, nén tang nay cung cap cac dich vu
tir ¢d dinh, di dong, thoai, dit li¢u, Internet dén cac dich vu da phuong tién. biéu quan
trong hon 1a n6 cung cap dich vu chuyén vung toan cau, cho phép ngudi dung co thé di
Chuyen dén bat ky qudc gia nao ciing co the sir dung mot s6 dién thoai duy nhat. IMT-
2000 h tro toc do duong truyén cao hon: toc do t6i thiéu 1a 2Mbps cho nguoi dung van
phong hoic di bo; 348Kbps khi di chuyén trén xe. Trong khi d6, hé thdng vién théng 2G
chi c6 téc do tir 9,6Kbps t&i 28,8Kbps.

IMT-2000 c6 nhitng dic diém chinh:
1. Tinh linh hoat

Véi s6 luong 16n cac vu sap nhap va hop nhét trong nganh céng nghiép dién thoai di
dong va kha ning dwa dich vu ra thi trudng ngoai nuée, nha khai thac khdng mudn phai
hd tro giao dién va cdng nghé khac. Biéu nay chic chin s& can tro su phat trién cua 3G
trén toan thé gioi. IMT-2000 hd tro van dé nay, bang cach cung cap hé thdng ¢ tinh linh
hoat cao, c6 kha ning hd trg hang loat céc dich vu va ang dung cao cip. IMT-2000 hop
nhét 5 k§ thuat (IMT-DS, IMT-MC, TMT-TC, IMT-SC, IMT-FT) V¢ giao tiép séng dua
trén ba céng nghé truy cap khac nhau (FDMA - Pa truy cap phan chia theo tan s,
TDMA - Da truy cap phan chia theo thoi gian va CDMA - Da truy cap phén chia theo
ma).

Dich vu gia tang trén toan thé gigi va phét trién wng dung trén tiéu chuan duy nhat voi 5
k¥ thuat va 3 cdng nghé.

2. Tinh kinh té

Su hop nhit giira cac nganh cong nghiép 3G 1a budc quan trong quyét dinh gia ting sb
lugng ngudai dung va cac nha khai thac.

3. Tinh tuong thich



Céc dich vy trén IMT-2000 c6 kha nang tuong thich véi cac hé thong hién cé. Chang han,
mang 2G chuin GSM s& tiép tuc ton tai mot thoi gian nira va kha nang tuong thich voi
céc hé thdng nay phai dugc dam bao hiéu qua va lién mach qua cac bude chuyén.

4. Thiét ké theo Mo-dun

Chién lugc cua IMT-2000 la phai c6 kha ning mé rong dé dang dé phat trién s lwong
nguoi dung, vung phu séng, dich vu mai véi khoan dau tu ban dau thap nhat.

Cong ngh¢ HSPA+

HSPA+ (HSPA plus) hay HSPA Evolution (HSPA cai tién) la thé hé tiép theo cuia HSPA
do 3GPP dua ra sau R6 (cong nghé HSUPA). HSPA+ duoc xem la cdng nghé 3,5G. Diéu
nay c6 nghia 1a HSPA+ s€ ¢6 kha nang tuong thich nguoc véi HSPA. Do do, cac Telco
c6 sin ha tang HSPA thi viéc nang cap Ién HSPA+ s& rat dé dang, tiét kiem chi phi (do
tan dung duoc cac tram phat dang c6) ma téc do dat mirc khé cao.
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Hinh 3: HSPA+ c6 kha ning phuc vu tat ca cac dich vu IP *: Multicasting & cach truyén
dir liéu tir mot-nhiéu. Pay 1a cach hitu hiéu dé truyén van ban, 4m thanh, video dén mot
nhém nguoi trén mang.

Hién HSPA+ R7 d3 duoc thuong mai h6a hdi dau nim nay, con HSPA+ R8 s& chinh thuc
ra mat vao nam sau. Diém ndi bat cua cong nghé nay so véi HSPA 14 sir dung cong nghé
MIMO 2x2 (Multiple Input Multiple Output) véi 2 anten phat va 2 anten thu, st dung
phuong thire diéu ché 16QAM (HSPA su dung QPSK) cho uplink va 64QAM (thay vi
16QAM nhu HSPA) cho downlink nén tdc do cao hon nhleu so v&i HSPA. HSPA+ R7
c6 téc do downlink 28Mbps (cao gap d6i HSPA va hon gép dbi so véi WCDMA), uplink
11Mbps; HSPA+ R8 ¢c6 téc d6 downlink 1én dén 42Mbps va uplink 11Mbps. Trong
tuong lai HSPA+ R9 ¢6 thé s& ¢6 toc do downlink 1én dén 84Mbps va uplink 1én dén
23Mbps hodc cao hon. (Xem hinh 2, 3)

GPRS va EDGE

GPRS (General Package Radio Service - dich vy v tuyén g6i chung) 1a dich vy gia tri
gia ting ctia mang GSM. GPRS duing céng nghé chuyén mach goi dé truy cap cac mang
s6 liéu bén ngoai (nhu LAN, Internet...) bang giao thic IP (Internet Protocol) véi tc do
cao. Pay duoc coi la cdng nghé mang thé hé 2,5 (2,5G) - mot budc chuyén tiép tir GSM




lén 3G. Dich vu s6 liéu truyén thong cua mang GSM chi ¢6 toc do tdi da 1a 9,6Kbps,
trong khi d6 GPRS R98 va R99 c6 toc do t6i da 1én dén 171,2Kbps (theo ly thuyét), cao
hon gan 20 lan so véi dich vu s6 liéu cia mang GSM. Theo R97, GPRS ¢4 tdc do
40Kbps (downlink) va 14Kbps (uplink). Véi téc do khé cao nay, thué bao mang GSM c6
thé tiép can thém céc dich vu gié tri gia ting nhu: WAP, MMS (Multimedia Messaging
Service - dich vu tin nhan da phuong tién), duyét web, xem video, nghe nhac... GPRS
cho phép 8 thué bao cd thé sir dung mot kénh vo tuyén va mot thué bao cé thé sir dung
ddng thoi 8 kénh vo tuyén. Cong nghé nay sir dung phuong thire diéu ché GMSK.
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EDGE (Enhanced Data GSM Environment) 1a cong nghé nang cao toc do truyén di liéu
trong mang GSM. EDGE khéng phai 1a mang 3G ma n6 chi ¢ tim 2,75G. EDGE, d6i khi
con goi 1a EGPRS, 1a mot cong nghé di dong duoc nang cip tir GPRS cho phép truyén di
liéu vé6i tée do 1én dén 384Kbps cho ngudi dung ¢ dinh hoic di chuyén cham va
144Kbps cho nguoi dung di chuyen toc do cao. Theo R98, EDGE ¢4 toc do downlink la
1,3Mbps va uplink la 653Kbps. Cong ngh¢ nay lam tién dé cho céc nha cung cap dich vu
thong tin di dong khi chuyén sang 3G ding cong nghé HSPA - mét budc chuyén tiép
GSM 2,5G én 3G. Trong thoi ky quéa d6 khi chuyén sang 3G, cac Telco di tng dung
cong nghé EDGE dé nang cao tdc do dudng truyén cho cac dich vu gié tri gia ting cua
minh.

EDGE ciing 1 dich vu gié tri gia ting cua mang GSM nhung c6 toc do cao hon, thdi gian
tré thap hon GPRS. EDGE hd trg chuyén mach goi EGPRS (Enhanced General Packet
Radio Service) va chuyén mach kénh ESCD (Enhanced Circuit Switched Data). Vi téc
do truyén dir liéu cao, EDGE cho phép c4c nha cung cap trién khai cac dich vu di dong
tién tién nhu tai video, clip nhac, tin nhin da phuong tién, truy cap Internet, email...
EDGE sir dung phuong thirc diéu ché, ma hoa va co ché thich tmg duong truyén mai dé
dat dugc tée do truyén dir lidu ti da (gap 3 1an toc do tdi da cua GPRS). Trong khi GPRS
sir dung diéu ché GMSK, thi EDGE str dung thém diéu ché 8-PSK. Do d6, dé trién khai
EDGE, cac nha cung cap dich vu thong tin di dong ciing can phai chuan bi cac giai phap
nang cap/thay thé phu hop.

CDMAZ20001xEVDO cho mang CDMA

Nguyén thay, 1XEV-DO Ia tir viét tit ciia “1x Evolution-Data Only” (1x Cai tién — Danh
riéng cho dir liéu). Sau do, vi ¥ nghia tiéu cuc ¢6 thé c6 khi dua ra thi trudng cua chir
“Only” nén phan “DO” trong tén 1xEV-DO da dugc d6i thanh “Data Optimized” (Tbi wu



hoa dit lidu). Do d6, 1XEV-DO la viét tit ciia “1x Evolution-Data Optimized” (1x Cai
tién - T6i wu hoa dir liéu), nham tao 4n twong t6t hon vé kha ning tdi wu truyén dir liéu
khi dua ra thi trudng . Day 1a chudn truyén dit liéu bang rong vo tuyén cho cac thiét bi
khong day, cho phép toc do dat dén 2,4Mbps (downlink) trén mang CDMA (Code
Division Multiple Access - da truy nhap phén chia theo md). Cong nghé nay dugc tiéu
chuan hoa bai thoa thuan 3GPP2 thanh mot phan caa b cac tiéu chuan CDMA2000.
Muc tiéu chi yéu cia CDMA20001XEV-DO 1a cho phép ngudi ding thuc hién cac ang
dung doi hoi tdc do cao, tuong tac 2 chiéu (downlink va uplink) thoi gian thuc nhu
gui/nhan email, hinh anh, video, nhac dung lugng I6n...

WCDMA

Nhitng ngudi theo truong phdi WCDMA cho rang cong nghé CDMA vuot troi hon han
cong nghé GSM. CDMA 1a cdng nghé cuaa 3G. Dé di 1én 3G, GSM ciing phai dya vao
CDMA (chinh xac la Wideband Code Division Multiple Access (WCDMA) - Céng nghé
da truy cap phan chia theo ma bang rong). Trong k¥ thuat trai pho, thay vi dung phuong
phap FDMA hay TDMA nhu GSM, WCDMA dung phuong phap trai pho truc tiép DS-
CDMA (Direct Spread CDMA) dé ¢6 toc do cao hon va hd trg nhiéu nguoi ding hon so
véi mang 2G.
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Uu diém cta c6ng nghé nay 1a hd tro nhiéu muc toc d6 khac nhau: 144Kbps khi di
chuyén nhanh, 384Kbps khi di bo (ngoai troi) va cao nhat [a 2Mbps khi khdng di chuyén
(trong nha). Véi téc do cao, WCDMA c¢6 kha ning hd tro c4c dich vu bang rong nhu truy
cap Internet toc do cao, xem phim, nghe nhac véi chit luong khéng thua kém két ndi
trong mang c6 ddy. WCDMA nam trong dai tin 1920MHz -1980MHz, 2110MHz -
2170MHz... Cong nghé nay hién dang duoc trién khai trén mang GSM sin c6 tai My va
mot s6 khu vuc khac.

Cong nghé 1x cha yéu sir dung thuat toan CDM (Code Division Multiplexing - chia k&nh
theo md) trong khi EV-DO su dung k¥ thuat TDM (Time Division Multiplexing - chia
kénh theo khe thoi gian). Khi trién khai vi mang di dong thoai hién co,
CDMA20001xEV-DO yéu cau mot khoang bang thong 1,25MHz riéng. Luu ¥ 1a
CDMA20001xEV-DO ¢ nhiéu phién ban. Trong ¢6, CDMA20001xEV-DO Rev.A (data
va voice), von duoc phat trién tir phién ban dau tién COMA20001xEV-DO Rev.0 (chi
data), da duoc trién khai thuc té tai Nhat Ban va Han Qudc. Rev.A dua ra cach thic thiét
lap truyén dir lieu goi toe do cao & ca 2 chiéu tai 1én va xudng. Rev.B duoc cai tién bang
cach két hop nhiéu kénh 1,25MHz trén Rev. A nang cao toc do, giam tré. Toc do tai
xudng/1én cuia CDMA20001XEV-DO Rev.0 la 2,4576Mbps/157Kbps, Rev.A la
3,1Mbps/1,8Mbps va Rev.B 1a 9,3Mbps/5,4Mbps, nhanh hon nhiéu so véi cong nghé



GPRS va EDGE trén mang GSM.

Budc phat trién tiép theo cua cong nghé CDMA20001xEV-DO la cdng nghé
CDMA20001xEV-DV (1x Evolution Data and Voce). CDMA20001X EV-DV gom cac
phién ban tiép theo cia CDMA20001XEV-DO: Rev.C va Rev.D. Téc do tai xudng/lén
cua CDMA20001xEV-DV Rev.C la 2,4576Mbps/307Kbps va Rev.D la
3,1Mbps/1,8Mbps (gidng Rev. A).

Dua trén nén toc do cao nay, toc do dinh 2 4Mbps (Rev.0), nha cung cap c6 thé tao ra rat
nhiéu dich vu cho khach hang, chang han céc ung dung di dong trén xe hoi, xe tai, taxi,
cac dich vu throng mai, quang céo, trinh dién, hoi nghi, tra 1o thu... Va k¥ thuat giao tiép
v tuyén cua Rev.A gilip giam do tré va c6 toc do cao hon Rev.0 danh cho céac dich vu
VoIP va dién thoai c6 hinh trén cung mét kénh séng mang.

Hién nay, S-Fone dang cung cap dich vu dya trén cdng nghe CDMA20001xEVDO (toc
do tai vé 1a 2,4Mbps, tai Ién 380Kbps) hap dan nay: VOD/MOD (xem phim, truyén hinh/
nghe nhac tryc tiép trén dién thoai di dong) va Mobile Internet (Internet di dong - két ndi
Internet cho may tinh bang dién thoai hoa mang S-Fone). Bé st dung duogc dich vu nay,
ban phai la thué bao ctiia S-Fone cling véi chiéc dién thoai di dong hoac USB modem hd
trg cong ngh¢ CDMA20001xEVDO (tham khao B0810_77).

Puoc cap gidy phép trién khai 3G, khong c6 nghia 1a Telco chi c6 thé ding cac cong
nghé 3G. Dya trén ha tang, kha ning tai chinh ciing nhu chién lugc kinh doanh riéng, cac
nha mang c6 thé chon céng nghé 3G; 3,5G tham chi 3,75G hay 4G.

Su khac nhau co ban gira CDMA & GSM*

GSM (Global System for Mobile communications - Hé thong thong tin di dong toan cau)
va CDMA (Code Division Multiple Access — Da truy cap phan kénh theo ma) la hai hé
thng thong tin di dong tién tién dugc ung dung rong rai trén toan thé gisi. Trong do,
mang GSM chiém hon 74% s6 mang trén toan cau. GSM la hé thong thong tin s6 cua
chau Au, sir dung phuong thirc TDMA (Pa truy cap phan chia theo thoi gian) véi cau
triic khe thoi gian sao cho tao duoc sy linh hoat trong truyén thoai, sé liéu va thng tin
diéu khién. GSM sé hoa va nén dir liéu, sau d6 chuyén Ién kénh truyén dan bang 2 ludng
dir liéu ngudi dung khac nhau, mdi ludng chiém trén mot khe thoi gian riéng. Bang thong
lac dau chia thanh nhiing kénh song 200kHz va sau d6 phan kénh dya trén khe thoi gian.
Nguoi dung kénh sdng s& thay phién nhau tuan tu, do vay chi cd mot nguoi sir dung trén
mot kénh va chi c6 thé sir dung duoc theo nhiing giai doan rat ngan.

Trong khi 46, CDMA st dung phuong thirc da truy cap phan chia theo ma, tuc tat ca cac
thué bao cua mang CDMA cung dam thoai trén cung mot dai bang rong va dugc phan
biét nhau bang ma ngau nhién. M&i thué bao s& duoc ma hoa bang cac ma ngau nhién
khac nhau, sau d6 duoc tron lan va phat di trén ciing mot bang tan chung va chi dugc
phuc hdi & thiét bi thué bao (mdy dién thoai di dong) véi méd ngau nhién tuong &ng.
Cong nghé

GSM

S6 lwgng mang GSM chiém da sd, do d6 d& dang cho nguoi ding khi chuyén viing
(roaming) khi di chuyén tir nude nay dén nude khac. GSM vuot troi hon CDMA vi nd sir
dung thé SIM, linh hoat, bao mat va an toan cao. Ngudi dung c6 thé théo thé SIM trén
may dién thoai nay lip vao méay khac mot cach dé& dang. Nguoi ding c6 nhiéu tu do trong
viéc lya chon thiét bi dau cudi.

CDMA



Véi hiéu suit tai s dung tan sé trai phé cao va diéu khién ning lugng nén CDMA cho
phép quan ly s6 luong thué bao cao gap 5-20 lan so v&i GSM. Chat lwong cudc goi duoc
cai tién: CDMA cung cip chit lugng &m thanh trung thyuc va rd rang hon hé théng di
dong sur dung cong nghé khac. Tinh bao mat cao. It ton pin, thoi gian dam thoai lau va
kich thudc may nho hon. Cung cap nhiéu dich vu cong thém va truyén dix liéu véi tée do
cao. Ban kinh phii séng cua tram goc 1én hon GSM.
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