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LOINOI PAU

Trong cudc sdng hang ngay thong tin lién lac dong mot vai trd rat quan
trong va khong thé thiéu duoc. N6 quyét dinh nhiéu mat hoat dong cua xa hoi,
gitip con ngudi ndm bt nhanh chéng cac thong tin ¢ gia tri van hod, kinh té,
khoa hoc k¥ thuat rat da dang va phong ph.

Ngay nay véi nhimg nhu cau ca vé sd lugng va chét luong ctia khach
hang str dung céac dich vu vién thong ngay cang cao, doi hoi phai cé nhiing
phuong tién thong tin hién dai nham dap ing cac nhu cau da dang ciia khach
hang “moi luc, moi noi” ma ho can.

Thong tin di dong ngay nay da trd thanh mot dich vy kinh doanh khong
thé thiéu dugc cla tat ca cac nha khai thac vién thong trén thé gidi. Dbi véi
cac khach hang vién thong, nhat 1 cac nha doanh nghiép thi thong tin di dong
tré thanh phuong tién lién lac quen thudc va khong thé thiéu duge. Dich vu
thong tin di dong ngay nay khong chi han ché cho cac khach hang giau co nira
ma nd dang dan trd thanh dich vu phd cap cho moi dbi tugng vién thong.

Trong nhitng nam gan dy, linh vuc thong tin di dong trong nudc da co
nhitng budc phat trién vuot bic ca vé co s ha tang 1an chat lugng phuc vu.
V&i sy hinh thanh nhiéu nha cung cép dich vu vién thong mo1 da tao ra sy
canh tranh dé thu hat thi phan thué bao giira cac nha cung cip dich vu. Céc
nha cung cap dich vu lién tuc dua ra cac chinh sach khuyén mai, giam gia va
da thu hut duoc rat nhiéu khach hang st dung dich vy. Cung véi d6, mic
song chung cuia toan xa hoi ngay cang dugc ning cao di khién cho sb lugng
cac thué bao st dung dich vu di dong ting dot bién trong cac nam gan day.

Céac nha cung cap dich vu di dong trong nudc hién dang st dung hai

cong nghé 14 GSM (Global System for Mobile Communication - Hé thdng



thong tin di dong toan cu) véi chudn TDMA (Time Division Multiple Access
- da truy cap phan chia theo thoi gian) va cong nghé CDMA (Code Division
Multiple Access - da truy cap phan chia theo mé). Cac nha cung cap dich vu
di dong str dung hé thong thong tin di dong toan ciu GSM 1a Mobiphone,
Vinaphone, Viettel va cac nha cung cip dich vu di dong st dung céng nghé
CDMA la S-Fone, EVN, Hanoi Telecom.

Céc nha cung cap dich vu di dong sir dung cong nghé CDMA mang lai
nhiéu tién ich hon cho khach hang, va ciing dang dan 16n manh. Tuy nhién
hién tai do nhu cau st dung ctia khach hang nén thi phan di dong trong nuéc
ph::in 16n van thudc vé cac nha cung cép dich vu di dong GSM véi $6 luong
cac thué bao 1a ap ddo. Chinh vi vay viéc nang cap va mo rong mang di dong
GSM 1a viéc 1am rat can thiét va mang mot y nghia thuc té rat cao.

Trén co so nhitng kién thire tich luy trong nhitng nim hoc tap chuyén
nganh Dién T - Vién Thong tai truong dai hoc Pai Hoc Dan Lap Hai Phong
va sau thoi gian thyc tap tai Trung TAm Vién Thong | cing véi sy huéng dan
cta thay Nguyén Khic Hung, em di tim hiéu, nghién ctru va hoan thanh d6 an
t6t nghiép véi dé tai “NGHIEN CUU CAC GIAI PHAP NANG CAP VA MO
RONG MANG GSM”.

Em xin chan thanh cdm on cac anh, chi & trung tdm vién thong | da tao
diéu kién gitp d& em trong dot thuc tap tot nghiép.

Pong thoi, em xin giri 101 cam on chan thanh toi thdy Nguyén Khic

Hung da truc tiép hudng dan va gitp d& em hoan thanh dd an tot nghiép nay.

Hai phong , Ngay Thang Nam 2009
Sinh vién thuc hién

Lé Cao Ha



Chuong 1
Gi6i thiéu chung vé mang GSM

1.1. Lich sir phat trién mang GSM

Nhitng nam dau 1980, hé thong vién thong té bao trén thé gidi dang
phat trién manh mé dic biét 1a & Chau Au ma khong dugce chuan hoa vé cac
chi tiéu k¥ thuat. Piéu nay da thuc giuc Lién minh Chau Au vé Buu chinh
vién thong CEPT (Conference of European Posts and Telecommunications)
thanh 1ap nhom dic trach vé di dong GSM (Groupe Spécial Mobile) voi
nhiém vu phat trién mot chuan théng nhat cho hé théng thong tin di dong dé
c6 thé str dung trén toan Chau Au.

Ngay 27 thang 3 ndm 1991, cudc goi dau tién sir dung cong nghé GSM
dugc thyc hién béi mang Radiolinja & Phan Lan (mang di dong GSM dau tién
trén thé gi6i).

Nam 1989, Vién tiéu chuan vién thong Chau Au ETSI (European
Telecommunications Standards Institute) quy dinh chuan GSM 1a mét tiéu
chuan chung cho mang thong tin di dong toan Chau Au, va nam 1990 chi tiéu
k¥ thuat GSM phase I (giai doan I) duoc cong bd.

Nam 1992, Telstra Australia 13 mang dau tién ngoai Chau Au ky vao
bién ban ghi nhd GSM MoU (Memorandum of Understanding). Ciing trong
nam nay, thoa thuan chuyén ving quéc té dau tién dugc ky két giira hai mang
Finland Telecom cta Phan Lan va Vodafone ctia Anh. Tin nhan SMS dau tién
cling dugc gui di trong nam 1992.

Nhitng nim sau d6, hé théng thong tin di dong toan cdu GSM phat trién
mot cach manh mé, cung véi su gia tang nhanh chong ctia cadc nha diéu hanh,
cac mang di dong mdi, thi sd lugng cac thué bao ciing gia ting mot cach
chong mat.

Nam 1996, s6 thanh vién GSM MoU d 1én t6i 200 nha diéu hanh tir
gan 100 quéc gia. 167 mang hoat dong trén 94 qudc gia véi s6 thué bao dat 50
trig¢u.
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Nam 2000, GPRS dugc tng dung. Nam 2001, mang 3GSM (UMTYS)
dugc di vao hoat dong, s6 thué bao GSM da vuot qua 500 triéu. Nam 2003,
mang EDGE di vao hoat dong.

Cho dén nim 2006 s thué bao di dong GSM d 1én t6i con s6 2 ti voi
trén 700 nha diéu hanh, chiém gan 80% thi phan thong tin di dong trén thé
gidi. Theo du doan ciia GSM Association, nim 2007 s6 thué bao GSM sé& dat
2,5 ti.

(Ngudn: www.gsmworld.com; www.wikipedia.org )

iDEM: 0.9% Analog: 0.2%
FDC: 1.4% comalne: 1.0%
TOMA: 71.0% ’7
WOCDMA: 3.3% f COMAZDOD 1X: 10.7%

CDMA2000 1xEV-DO: 1.8%

GSM: 79.6%

Neudn: GSM Association fwww.gsmworld.com)

Hinh 1.1: Thi phan théng tin di dong trén thé gidi nam 2006
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1.2. CAu hinh hé théng

Base Station
Subsytem

Cither Metworle

FLMH

Irterret

Hinh 1.4: M6 hinh hé thong théng tin di déng GSM
Mang thong tin di dong cong cong mat dit PLMN (Public Land Mobile
Network) theo chuan GSM dugc chia thanh 4 phan hé chinh sau:
v Tram di dong MS (Mobile Station)
v Phan hé tram goc BSS (Base Station Subsystem)
v Phén hé chuyén mach SS (Switching Subsystem)
v' Phan hé khai thac va hd trg (Operation and Support Subsystem)

v' 1.2.1. Tram di dong (MS - Mobile Station)

Tram di dong (MS) bao goém thiét bi tram di dong ME (Mobile
Equipment) va mot khéi nho goi 13 modun nhan dang thué bao (SIM-
Subscriber Identity Module). D6 1a mot khéi vat 1y tach riéng, chang han la
mot IC Card hodc con goi la card thong minh. SIM cung véi thiét bi tram
(ME-Mobile Equipment) hop thanh tram di dong MS.SIM cung cap kha ning

di dong ca nhan, vi thé nguoi str dung co6 thé lip SIM vao bat cr may dién
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thoai di dong GSM nao truy nhap vao dich vu di ding ky. Mdi dién thoai di
dong dugc phan bi¢t boi mot s6 nhan dang dién thoai di dong IMEI
(International Mobile Equipment Identity). Card SIM chtra mot s6 nhan dang
thué bao di dong IMSI (International Subcriber Identity) dé hé thong nhan
dang thué¢ bao, mot mat ma dé xac thue va céc thong tin khac. IMEI va IMSI
hoan toan doc 1ap véi nhau dé dam bao tinh di dong ca nhan. Card SIM c6 thé
chéng viéc sir dung trai phép bang mat khau hodc sd nhan dang ca nhan
(PIN).

Tram di dong & GSM thuc hién hai chirc nang:

- Thiét bi vat Iy dé giao tiép giita thué bao di dong véi mang qua dudng
v tuyén.

- Ping ky thué bao, & chirc ning thir hai ndy mdi thué bao phai c6 mot
thé goi 13 SIM card. Trir mot s6 trudng hop dic biét nhu goi cip ciru... thué

bao chi c6 thé truy nhap vao hé théng khi cam thé nay vao may.
v 1.2.2. Phon hé tram goc (BSS - Base Station Subsystem)

BSS giao dién truc tiép vo1 cac tram di dong MS béng thiét bi BTS
thong qua giao dién vo tuyén. Mit khac BSS thuc hién giao dién véi cac tong
dai ¢ phan hé chuyén mach SS. Tém lai, BSS thuc hién dau ndi cac MS véi
tong dai va nho vay dau nbi nhitng ngudi sir dung céac tram di dong voi nhiing
nguoi str dung vién thong khac. BSS ciing phai duoc diéu khién, do d6 no
duoc dau nbi véi phan h¢é van hanh va bao dudng OSS. Phan h¢ tram géc BSS
bao gdm:

v TRAU (Transcoding and Rate Adapter Unit): Bo chuyén doi ma
va phdi hop tdc do.

v' BSC (Base Station Controler): Bo diéu khién tram gbc.

v' BTS (Base Transceiver Station): Tram thu phat géc.

a)Khéi BTS (Base Tranceiver Station):
Mot BTS bao gém cac thiét bj thu /phat tin hi€u séong vo myén, anten
va bo phan mi hoa va giai ma giao tiép voi BSC. BTS la thiét bi trung gian

giita mang GSM va thiét bi thué bao MS, trao do6i thong tin v6i MS qua giao
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dién vo tuyén. Mdi BTS tao ra mot hay mot s khu vic ving phu song nhét
dinh goi 13 té bao (cell).

b) Khéi TRAU (Transcode/Rate Adapter Unit):

Khéi thich img va chuyén d6i ma thuc hién chuyén d6i ma thong tin tir
cac kénh vo tuyén (16 Kb/s) theo tiéu chuan GSM thanh céac kénh thoai chuan
(64 Kb/s) trude khi chuyén dén tong dai. TRAU la thiét bi ma ¢ d6 qua trinh
mi hoa va giai mi tiéng ddc thu riéng cho GSM duoc tién hanh, tai day ciing
thuc hién thich ung tbc d6 trong trudng hop truyén sb liéu. TRAU 1a mot bd
phan cua BTS, nhung cling c6 thé dugc dit cach xa BTS va tham chi con dit
trong BSC va MSC.

¢) Khéi BSC (Base Station Controller):

BSC c6 nhiém vu quan 1y tt ca giao dién vo tuyén thong qua céc 1énh
diéu khién tir xa. Cac 1énh nay chu yéu 1a 1énh 4n dinh, giai phong kénh vo
tuyén va chuyén giao. Mot phia BSC duoc ndi v6i BTS, con phia kia ndi voi
MSC ctia phan hé chuyén mach SS. Giao dién giita BSC va MSC 1a giao dién
A, con giao dién gitta BTS va BSC la giao di¢n A.bis.

Cac chirc nang chinh cua BSC:

1. Quan Iy mang v tuyén: Viéc quan 1y vo tuyén chinh 1a quan 1y cac
cell va cac kénh logic ctia chung. Cac s6 liéu quan 1y déu duoc dua vé BSC dé
do dac va xir 1y, chang han nhu luu lugng thong tin & mot cell, moi trudng vo
tuyén, sb luong cudc goi bi mat, cac lan chuyén giao thanh cong va that bai...

2. Quan ly tram vo tuyén géc BTS: Trudc khi dua vao khai thac, BSC
1ap céu hinh cua BTS ( s6 may thu/phat TRX, tan s6 cho mdi tram... ). Nho d6
ma BSC c6 sin mot tap cac kénh vé tuyén danh cho diéu khién va ndi thong
cudc goi.

3. Dbiéu khién ndi thong cac cudc goi: BSC chiu trach nhi¢m thiét lap va
giai phong cac dau nbi t6i may di dong MS. Trong qua trinh goi, sy dau noi
dugc BSC giam sat. Cuong do tin hiéu, chét luong cudc dau ndi duge & may
di dong va TRX guri dén BSC. Dua vao d6 ma BSC s& quyét dinh cong suit
phat tot nhat cia MS va TRX dé giam nhidu va ting chit luong cudc dau ndi.

BSC ciing diéu khién qua trinh chuyén giao nhd cac két qua do ké trén dé
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quyét dinh chuyén giao MS sang cell khac, nham dat dugc chat luong cudc
goi tot hon. Trong trudng hop chuyén giao sang cell ctia mot BSC khac thi né
phai nho sy trg giap cua MSC. Bén canh d6, BSC ciing co thé diéu khién
chuyén giao giita cac kénh trong mot cell hodc tir cell nay sang kénh cua cell
khac trong truong hop cell nay bi nghén nhiéu.

4. Quan ly mang truyén dan: BSC c6 chirc ning quan 1y cu hinh cac
duong truyén dan téi MSC va BTS dé dam bao chét lugng thong tin. Trong
truong hop cé su cd mot tuyén nao do, no sé tu dong diéu khién t&i mot tuyén
du phong.

v 1.2.3. Phon hé chuyén mach (SS - Switching Subsystem)

Phén hé chuyén mach bao gdm céc khéi chirc ning sau:
v Trung tim chuyén mach nghiép vu di dong MSC
v" Thanh ghi dinh vi thuong tra HLR
v" Thanh ghi dinh vi tam tri VLR
v" Trung tim nhéan thyc AuC
v Thanh ghi nhan dang thiét bi EIR
Phan hé chuyén mach (SS) bao gém cac chirc nang chuyén mach chinh
ctia mang GSM ciing nhu cac co sé dit liéu can thiét cho s liéu thué bao va
quan 1y di dong cua thué bao. Chuc nang chinh ctia SS 1a quan 1y thong tin

gifra nhiing nguoi st dung mang GSM v6i nhau va véi mang khac.

a) Trung tam chuyén mach di déng MSC:

Tong dai di dong MSC (Mobile services Switching Center) thuong 1a
mot tong dai 16n diéu khién va quan 1y mot s6 cac bo diéu khién tram gdc
BSC. MSC thuc hién céac chirc nang chuyén mach chinh, nhiém vu chinh cua
MSC 1a tao két ndi va xir 1y cudc goi dén nhiing thué bao cia GSM, mot mat
MSC giao tiép véi phan hé BSS va mit khac giao tiép voi mang ngoai qua
tong dai cong GMSC (Gateway MSC).

Chtic ning chinh cua tong dai MSC:

v Xt 1y cudc goi (Call Processing)
v Diéu khién chuyén giao (Handover Control)
v Quan ly di dong (Mobility Management)
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v Tuong tac mang IWF(Interworking Function): qua GMSC

Téngdai | (13

no1 hat
W
(1.b)
BTS Bsc [

Hinh 1.5: Chuc nang xur ly cuoc goi cua MSC

(1): Khi chil goi quay s thué bao di dong bi goi, s6 mang dich vu sb
lién két ctia thué bao di dong, sé& ¢ hai trudng hop xay ra :

v (1.a) — Néu cudc goi khoi dau tir mang cd dinh PSTN thi tong dai
sau khi phan tich s6 thoai s& biét day 1a cudc goi cho mdt thue
bao di dong. Cudc goi s€¢ dugc dinh tuyén dén téng dai céng
GMSC gan nhat.

v' (1.b) — Néu cudc goi khoi dau tir tram di dong, MSC phu trach 6
ma tram di dong truc thudc s€ nhan dugc ban tin thiét 1ap cude
goi tir MS thong qua BTS c¢6 chira s thoai ctia thué bao di dong
bi goi.

(2): MSC (hay GMSC) sé& phan tich s6 MSISDN (The Mobile Station
ISDN) ctia thué bao bi goi dé tim ra HLR noi MS dang ky.

(3): MSC (hay GMSC) s& hoi HLR thong tin dé c6 thé dinh tuyén dén
MSC/VLR quan ly MS.

(4): HLR s& tra 101, khi d6 MSC (hay GMSC) nay c6 thé dinh tuyén lai
cudc goi dén MSC can thiét. Khi cudc goi dén MSC nay, VLR sé& biét chi tiét
hon vé vi tri cia MS. Nhu vy c6 thé ndi thong mot cudc goi & mang GSM,
doé 1a chirc nang xur 1y cudc goi cuia MSC.

Dé két néi MSC véi mot s6 mang khac can phai thich tng cac dic diém
truyén dan ctia mang GSM voéi cac mang nay. Cac thich tng ndy goi 1a chirc

nang tuong tic IWF (Inter Networking Function). IWF bao gom mot thiét bi
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dé thich Gmg giao thtrc va truyén dan. IWF c6 thé thyc hién trong cung chirc
nang MSC hay c6 thé & thiét bj riéng, ¢ trudng hop hai giao tiép gitra MSC va
IWF dugce dé mé.

b) Bo ghi dinh vi thuong tru (HLR - Home Location Register):

HLR 14 co s¢ dit liéu tham chiéu luu gitr 1au dai cac thong tin vé thué
bao, cac thong tin lién quan t&i viée cung cip cac dich vu vién thong. HLR
khong phu thudc vao vi tri hién thoi ctia thué bao va chira cac thong tin vé vi
tri hién thoi cua thué bao.

HLR bao gom:

v Céc s6 nhan dang: IMSI, MSISDN.

v Céc thong tin vé thué bao

v Danh sach cac dich vu ma MS dugc st dung va bi han ché
v Sb hiéu VLR dang phuc vu MS

C) Bo ghi dinh vi tam tru (VLR - Visitor Location Register):

VLR 12 mot co so dit liéu chira thong tin vé tt ca cac MS hién dang &
ving phuc vu ctia MSC. Mdi MSC ¢6 mot VLR, thuong thiét ké VLR ngay
trong MSC. Ngay ca khi MS luu dong vao mot ving MSC méi. VLR lién két
v6i MSC sé& yéu cau sb liéu vé MS tir HLR. Pong thoi HLR s& dugc thong
bao rang MS dang ¢ ving MSC nao. Néu sau d6 MS mudn thyc hién mot
cudc goi, VLR s€ co tAt ca céc thong tin can thiét dé thiét 1ap mot cudc goi ma
khong can hoi HLR, c¢6 thé coi VLR nhu mot HLR phan bd. VLR chta thong
tin chinh xac hon vé vi tri MS ¢ ving MSC. Nhung khi thué bao tit may hay
roi khoi viing phuc vu ciia MSC thi cac s6 liéu lién quan t&i no ciing hét gia
tri.

Hay no6i cach khac, VLR 1a co s¢ dir li¢u trung gian luu trir tam thot
thong tin vé thué bao trong ving phuc vu MSC/VLR dugc tham chiéu tir co
so dir liéu HLR.

VLR bao gém:

v Céc sb6 nhan dang: IMSI, MSISDN, TMSI.
v S6 hiéu nhan dang vung dinh vi dang phuc vu MS

v Danh sach cac dich vu ma MS dugc va bi han ché sir dung
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v Trang thai ciia MS ( ban: busy; r6i: idle)

d) Thanh ghi nhdn dang thiét bi (EIR - Equipment Identity Register):

EIR c6 chuic nang kiém tra tinh hop 1¢ cia ME thong qua s liéu nhan
dang di dong quéc té (IMEI-International Mobile Equipment ldentity) va
chira cac sd liéu vé phﬁn cung cua thiét bi. Mot ME s& ¢6 s6 IMEI thudc mot
trong ba danh séach sau:

1. Néu ME thuoc danh sach trang ( White List ) thi né dugc quyén truy
nhap va sir dung céc dich vu da dang ky.

2. Néu ME thudc danh sach xam ( Gray List ), tirc 13 c6 nghi van va
can kiém tra. Danh sach xam bao gdm nhimng ME c6 16i (16i phan mém hay
16i san xuat thiét bi) nhung khong nghiém trong téi mirc loai trir khoi hé
théng

3. Néu ME thudc danh sach den ( Black List ), ttc 1a bi cam khéng cho
truy nhap vao hé thong, nhitng ME da thong bao mét may.

e) Khéi trung tdm nhan thire AuC (Aunthentication Center)

AuC dugc nbi dén HLR, chic nang cia AuC la cung cap cho HLR céc
tan s6 nhan thuc va cic khod mat mi dé st dung cho bao mat. Pudng vo
tuyén ciing dugc AuC cung cap md bao mat dé chdng nghe trém, ma nay
dugc thay doi riéng biét cho timg thué bao. Co s¢ dit liéu ctia AuC con ghi
nhiéu thong tin can thiét khac khi thué bao dang ky nhap mang va duoc sir
dung dé kiém tra khi thué bao yéu cau cung cép dich vu, tranh viéc truy nhap
mang mdt cach trai phép.

v’ 1.2.4. Phon hé khai thoc va bao dwdng (OSS)
OSS (Operation and Support System) thuc hién 3 chtrc nang chinh:
1) Khai thac va bao dudng mang.

2) Quan ly thué bao va tinh cudc.
3) Quan ly thiét bi di dong.

a) Khai thdc va bdo duwong mang:
v Khai théc:
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La hoat dong cho phép nha khai thac mang theo doi hanh vi ciia mang
nhu tai cua hé théng, muc do chan, sd luong chuyén giao gitra hai cell.v.v..
Nho vay nha khai thac co thé giam sat dugc toan bo chét lugng dich vu ma ho
cung cap cho khach hang va kip thoi nang cap. Khai thac con bao gdm viée
thay doi cau hinh dé giam nhiing van dé xuat hién & thoi diém hién thoi, dé
chuén bi ting luu luong trong twong lai va md rong vung phu séong. O hé
théng vién thong hién dai, khai thac dugc thuc hién béng may tinh va duogc

tap trung & mot tram.

v" Béo dudng:

C6 nhiém vu phat hién, dinh vi va stra chita cac sy cd va hong hoc, no
c6 mot s6 quan hé véi khai thac. Cac thiét bi ¢ hé thong vién thong hién dai
c6 kha nang tu phat hién mot sb cac su ¢b hay du bao su co thong qua kiém
tra. Bao dudng bao gdm cac hoat dong tai hién truong nham thay thé cac thiét
bi ¢6 su ¢, cling nhu viéc st dung cac phén mém diéu khién tir xa.

Hé thdng khai thac va bao dudng c6 thé dugc xay dung trén nguyén 1y
cia TMN (Telecommunication Management Network - Mang quan 1y vién
thong). Liic ndy, mot mat hé thong khai thac va bao dudng dugc ndi dén cac
ph::in tr ciia mang vién thong (MSC, HLR, VLR, BSC, va cac phén tr mang
khac trir BTS). Mit khac hé théng khai thac va bao dudng duoc ndi téi may
tinh chi dong vai tro giao tiép ngudi - may. Theo tiéu chudn GSM hé théng
nay duogc goi la trung tam van hanh va bao dudng (OMC - Operation and
Maintenance Center).

b) Quan ly thué bao:

Bao gom cac hoat dong quan 1y ding ky thué bao. Nhiém vu dau tién 1a
nhap va xo4 thué bao khoi mang. Pang ky thué bao ciing c6 thé rat phic tap,
bao gébm nhiéu dich vu va céac tinh ning bo sung. Nha khai thac co thé tham
nhap duoc cac thong sé noi trén. Mot nhiém vu quan trong khéc cia khai thac
1a tinh cudc cac cude goi rdi giri dén thué bao. Khi d6 HLR, SIM-Card dong

vai tro nhu mot bd phan quan 1y thué bao.
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C) Qudn 1y thiét bi di dong:
Quan 1y thiét bj di dong duogc bd ding ky nhéan dang thiét bi EIR thuc hién.
EIR luu trir toan bo dir liéu lién quan dén tram di dong MS. EIR duoc nbi dén

MSC qua dudng bao hiéu dé kiém tra tinh hop 1€ cua thiét bi. Trong hé thong
GSM thi EIR duogc coi 1a thudc phan h¢ chuyén mach NSS

1.3. Cau truc dia Iy ciia mang

Moi mang dién thoai cAn mdt cau trac nhat dinh dé dinh tuyén cac cudc
goi dén tong dai can thiét va cudi cing dén thué bao bi goi. O mot mang di
dong, cu trac nay rat quan trong do tinh luu thong cia cac thué bao trong
mang. Trong hé théng GSM, mang dugc phan chia thanh cac phan ving sau
(hinh 1.2):

Viing phuc v GSM ( Tat ¢ cdc quic gia thinh vign)

Ving phue vy PLMN (mét hay nhiéu ving & mét mrde)

Ving phe v MSC (ving dwoe didu koén bat mit MEC)

Ving dinh wi (wing dinh v va tim got)

Cell (8)

(Ving co mdt tram ic riéng)

Hinh 1.2: Phdn cdp cdu tric dia 1y mang GSM
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Hinh 1.3: Phan vung va chia 6

v" 1.3.1. Vung phuc vu PLMN (Public Land Mobile Network)

Vung phuc vu GSM 1a toan by vung phuc vu do su két hop cua cac
quéc gia thanh vién nén nhimg may dién thoai di dong GSM cua cac mang
GSM khac nhau & ¢6 thé sir dung duoc nhiéu noi trén thé gidi.

Phan cip tiép theo 1a ving phuc vu PLMN, d6 ¢6 thé 1a mot hay nhiéu
ving trong mot qudc gia tiy theo kich thude ciia ving phuc vu.

Két ndi cac dudng truyén gitta mang di dong GSM/PLMN va cic mang
khac (cd dinh hay di dong) déu ¢ murc téng dai trung ké qubc gia hay qubc té.
Tat ca cac cudc goi vao hay ra mang GSM/PLMN déu duoc dinh tuyén thong
qua tong dai vo tuyén cong G-MSC (Gateway - Mobile Service Switching
Center). G-MSC lam viéc nhu mot tong dai trung ké vao cho GSM/PLMN.

v 1.3.2. Vung phuc vu MSC/VLR

MSC (Trung tam chuyén mach cac nghi¢p vu di dong, goi tat 1a téng
dai di dong). Vung MSC 1a mot bo phan cia mang dugc mot MSC quan 1y.

Pé dinh tuyén mot cudc got dén mét thué bao di dong. Moi thong tin dé dinh
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tuyén cudc goi t6i thué bao di dong hién dang trong ving phuc vu cia MSC
dugc luu gitr trong bd ghi dinh vi tam trd VLR.

Mot ving mang GSM/PLMN duoc chia thanh mot hay nhiéu ving
phuc vu MSC/VLR.

v 1.3.3. Vung dinh vi (LA - Location Area)

M&i ving phuc vu MSC/VLR dugc chia thanh mot s6 ving dinh vi LA.
Vung dinh vi 1a mét phﬁn cua vung phuc vu MSC/VLR, ma & d6 moét tram di
dong c6 thé chuyén dong ty do ma khéng can cip nhat thong tin vé vi tri cho
tong dai MSC/VLR diéu khién vung dinh vi ndy. Ving dinh vi nay 1a mot
ving ma & d6 thong bao tim goi s& duoc phat quang ba dé tim mot thué bao di
dong bi goi. Vung dinh vi LA dugc hé théng sir dung dé tim mot thué bao
dang ¢ trang thai hoat dong.

Hé thong c6 thé nhan dang ving dinh vi bang cach st dung nhan dang
vung dinh vi LAI (Location Area Identity):

LAl = MCC + MNC + LAC

MCC (Mobile Country Code): ma qudc gia

MNC (Mobile Network Code): ma mang di dong

LAC (Location Area Code) : ma vung dinh vi (16 bit)

v' 1.3.4. Cell (Té bao hay u)

Vung dinh vi dugc chia thanh mot s6 6 ma khi MS di chuyén trong do
thi khong can cap nhat thong tin vé vi tri voi mang. Cell 1a don vi co sd cua
mang, 1 mdt viing pha séng vo tuyén duoc nhan dang bang nhan dang 6 toan
cau (CGI). Mbi 6 dugc quan 1y béi mot tram vo tuyén gbe BTS.

CGlI=MCC+MNC+LAC+CI

CI (Cell Identity): Nhan dang 6 dé xac dinh vi tri trong ving dinh vi.
Tram di dong MS tu nhan dang mét 6 bﬁng cach str dung ma nhan dang tram
gbc BSIC (Base Station Identification Code).
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1.4. Giao di€én vo tuyén soO
Céc kénh cua giao dién vo tuyén bao gom cac kénh vat Iy va cac kénh

logic.
v' 1.4.1. Konh vat ly

Kénh vt 1y t6 chtc theo quan niém truyén dan. Béi voi TDMA GSM,
kénh vat 1y 1a mot khe thoi gian & mot tan sd séong mang vo tuyén duge chi
dinh.

v GSM 900 nguyén thiy
Dai tan sb: 890 + 915 MHz cho dudng 1én uplink (tir MS dén BTS).
935 + 960 MHz cho dudng xudng downlink (tir BTS dén
MS).

Dai thong tan cia mot kénh vat 1y 1a 200KHz. Dai tan bao vé & bién
cling rong 200KHz.

Fu (n) =890,0 MHz + (0,2 MHz) * n

Fa (n) =Fy (n) + 45 MHz

Voi 1<n<124

Céac kénh tir 1 = 124 duoc goi 13 cac kénh tan sd vo tuyén tuyét doi
ARFCN (Absolute Radio Frequency Channel Number). Kénh 0 1a dai phong
Ve.

Vay GSM 900 c6 124 tan sb bat dau tir 890,2MHz. Mdi dai thong tan
1a mot khung TDMA c6 8 khe thoi gian. Nhu vay, sb kénh vat Iy & GSM 900
la s€ 992 kénh.

v' EGSM (GSM mé rong E : extended)

Hé thong GSM nguyén thiy duge md rong mdi bang tan thém 10 MHz
(twong duong 50 kénh tan s6) thi dugc goi 18 EGSM:

Dai tan s6: 880 + 915 MHz uplink.

925 + 960 MHz downlink.

Fu (n) =880 MHz +(0,2 MHz)*n

Fa (n) = Fy () + 45 MHz,

V6i n=ARFCN, 1 £n <174 . Kénh 0 la dai phong v¢.

v" DCS 1800:
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DCS 1800 c¢6 s6 kénh tan sb ting gap 3 1an so voi GSM 900
Dai tAn sb: 1710 + 1785 MHz uplink.
1805 =+ 1880 MHz downlink.
Fu (n) = 1710MHz + (0,2 MHz)*(n - 511)
Fa (n) = Fy (n) + 95 MHz
V6i 512 <n < 885.

v 1.4.2. Konh logic
Kénh logic dugc to chuc theo quan diém ndi dung tin tirc, cac kénh nay
duoc dat vao cac kénh vat ly. Cac kénh logic dugc dac trung boi thong tin
truyén gitra BTS va MS.

C6 thé chia kénh logic thanh hai loai tong quat: cac kénh luu luong
TCH va céc kénh béo hiéu diéu khién CCH.

FCCH

Eé
mm

RACH

FCH

Hinh 1.6: Phdn loai kénh logic
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a. Kénh luu lwgng TCH: Co6 hai loai kénh luu luong:

—  Bm hay kénh luu lugng toan tbc (TCH/F), kénh nay mang thong
tin tiéng hay sd liéu & toc do 22,8 kbit/s.

—  Lm hay kénh luu luong ban téc (TCH/H), kénh nay mang thong
tin & tbe do 11,4 kbit/s

b. Kénh diéu khién CCH (ky hiéu 1a Dm): bao gom:

—  Kénh quang ba BCH (Broadcast Channel).

—  Keénh diéu khién chung CCCH (Common Control Channel).

— Kénh diéu khién riéng DCCH (Dedicate Control Channel).

v Kénh quang ba BCH: BCH = BCCH + FCCH + SCH.

—  FCCH (Frequency Correction Channel): Kénh hiéu chinh tan s6
cung cap tan s6 tham chiéu cua hé théng cho tram MS. FCCH chi duoc dung
cho duong xudng.

— SCH (Synchronous Channel): Kénh dong b khung cho MS.

—  BCCH (Broadcast Control Channel): Kénh diéu khién quang ba
cung cip cac tin tc sau: M ving dinh vi LAC (Location Area Code), mi
mang di dong MNC (Mobile Network Code), tin tirc vé tan s6 cia cac cell 1an
can, thong s6 dai quat cua cell va cac thong s phuc vu truy cép.

v/ Kénh diéu khién chung CCCH: CCCH la kénh thiét 1ap su truyén
thong gitta BTS va MS. N6 bao gdbm: CCCH = RACH + PCH + AGCH.

—  RACH (Random Access Channel), kénh truy nhap ngiu nhién.
D6 1a kénh hudng 1én dé MS dua yéu cau kénh danh riéng, yéu cau nay thé
hién trong ban tin dau cuia MS giri dén BTS trong qué trinh mot cudc lién lac.

—  PCH (Paging Channel, kénh tim goi) dugc BTS truyén xudng dé
goi MS.

—  AGCH (Access Grant Channel): Kénh cho phép truy nhép
AGCH, 1a kénh huéng xudng, mang tin tirc phiic dap ctia BTS ddi véi ban tin
yéu cau kénh cua MS dé thyc hién mét kénh lwu lwong TCH va kénh DCCH
cho thué bao.
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v' Kénh diéu khién riéng DCCH: DCCH 1a kénh dung ca & huéng 1én
va hudng Xuéng, dung dé trao d6i ban tin bao hiéu, phuc vu cap nhat vi tri,
dang ky va thiét 1ap cudc goi, phuc vu bao dudng kénh. DCCH gdm co:

—  Kénh diéu khién danh riéng ding mot minh SDCCH dung dé
cap nhat vi tri va thiét 1ap cude goi.

—  Kénh diéu khién lién két cham SACCH, 13 mot kénh hoat dong
lién tuc trong subt cudc lién lac dé truyén cac s6 liéu do luong va kiém soat
cong suit.

—  Kénh diéu khién lién két nhanh FACCH, n6 lién két véi mot
kénh TCH va hoat dong bang cach lay 1én mot khung FACCH dugc dung dé
chuyén giao cell.

1.5. Nhu cau mé réng va nang cao chit lwong mang
Véi sy phat trién vuot bac cua kinh té va khoa hoc cong nghé, trong
nhimg niam gin day thong tin lién lac di trd thanh mot nhu cdu khong thé
thiéu ddi voi tat ca moi thanh phan kinh t& va ngudi dan.Véi sy ting truong
an tuong vé sb luong thué bao trong nhitng nam qua,ciing nhu nhu cau duoc
sir dung céc dich vu chét luong cao ciia ngudi tiéu dung.Dé dap tng dugce nhu
cau do viéc nang cép va mo rong mang trd thanh mot nhiém vu quan trong
v6i cac nha cung cip dich vu di dong ndi chung va cac nha mang cung cip
dich vu str dung cong ngh¢ GSM noi riéng.
Viéc nang cap mang phai thuc hién dong thoi hai nhiém vu:
+ Nang cap chat luong dich vu mang.
+ Mo rong va tang dung luong mang.
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Chuwong 2

Cac giai phap nang cap chat lwong dich vu mang

Chét lugng dich vu ciia mang |13 van dé séng con, nd tao niém tin cho
khach hang khi str dung dich vu mang, 16i kéo cac khach hang méi, khuyén
khich st dung cac dich vu nhat 1a cac dich vy méi.

Chuong nay s& néu mot sb giai phap dé nhim nang cao chét luong dich
vu cho mang GSM. Dap tng v6i su phét trién caa mang va yéu cau cia ngudi
dung.

2.1. Giai phap chdng qua tai, chong tic nghén mang

Pé dua ra cic giai phap chdng qué tai va tic nghén mang thi ta phai
dua ra duoc tiéu chuan vé chat lugng phuc vu d6i véi toan hé thong mang.
Chét luong phuc vu duoc dinh nghia 1a kha nang thiét 1ap va két ndi cac cudc
goi cho thué bao di dong, nham giam hién tuong qua tai va tac nghén mang
thi ta c6 cac bién phap nhu sau:

- Trudc tién ta phai khao sat va do dac tin hi¢u, mat d¢ thué bao dé
théng ké luu luong phuc vu cua ting khu vuc tai nhimg thoi diém khac
nhau.Ttr d6 c6 thé dua ra nhitng khu vuc nao thudng xuyén xay ra qua tai va
tac nghén mang dé tir 46 dua ra cac hudng giai quyét cho phu hop.Thuc hién
khao sat mang bang cach kiém tra cac diéu kién dai han trong qua trinh dai
han trong qua trinh déu dan va méi truong truyén dan.

- Tién hanh mo rong bang thong cua kénh truyén tai nhiing khu vuc
thuong xuyén xay ra hién tuong tic nghén.

- Tién hanh chia 6 (cell) mot cach hop 1y dé 1am sao kha ning phi song
cla cac tram BTS 13 tdi uu nht.

- Tai sir dung tan sd.

- Phan bd tan s6. Cac bién phap nay nham giam hién tuong chong lan
tan s6, gy nhidu 1an nhau, giy ra hién tugng qué tai va tac nghén cuc bd.

- Nang cip va tang cuong cac tram BTS.Trong cac trudng hop c6 kha
ning qué tai va tic nghén mang tai mot sé khu vuc nao dé trong mot thoi
diém nhat dinh ma da co6 thé canh bao trudc thi phai nang cap cac tram BTS

tai khu vuc do va lép dat cac tram BTS di dong .Céc tram BTS di dong chi
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phuc vu cac khu vic xdy ra qua tai va tic nghén mang tam thoi trong thoi
gian ngan.

Tat ca cac bién phap trén déu c6 kha nang chdng qua tai va tic nghén
mang cao. Cac bién phap nay s& duoc ndi & va cu thé hon & chuong 3.
2.2. Giai phap nang cip chat lwong bing ting toc do truyén din
2.2.1. Tang toc dé truyén din bing ting thoi gian truyén
a) Cong nghé HSCSD

S6 liéu chuyén mach téc d6 cao HSCSD (High Speed Circuit
Swicthed Data) 1a phuong thirc don gian nhat dé nang cao tbc d6 bang cach
cap phat nhiéu khe thoi gian hon cho ngudi st dung thay vi mot khe thoi gian
nhu trudc day. Trong cac tng dung thuong mai hién nay thong thuong st
dung t6i da 4 khe thoi gian ma mdi khe thoi gian c6 thé dat duogc téc d6 9,6
Kbps hoic 14,4 Kbps. Day 1a cach khong tén kém nham ting dung luong dix
lidu chi bang cach nang cip phan mém ciia mang trong diéu kién cic may
tuong thich HSCSD. Nhung phuong thitc ndy c6 nhuoc diém 16n nhit 13 cach
st dung tai nguyén cac khe thoi gian mdt cach lién tuc, tham chi ngay ca khi

khong c6 tin hiéu trén duong truyén.

f, 4TS 4TS
bang
1én | | >
ﬂ_} H_/ »
‘// f
. \
bang | | | >
xubng

Hinh 2.1: Téng tir 1 TS (GSM) lén 4 TS (HSCSD)
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b) cong nghé GPRS

< Gidi thiéu chung vé cong ngh¢ GPRS

Cong nghé GPRS hay dich vu v6 tuyén géi da nang 1a mot dich vu dir
lidu di dong di dong dang géi danh cho nhimg nguoi dung hé théng thong tin
di dong thoai toan cau (GSM) va dién thoai di dong thoai IS-136.

GPRS sur dung cung mot song mang v4i bang thong 200Khz va 8 khe
thoi gian nhu GSM. Tuy nhién , Trong GPRS c6 thé két hop (tdi da 8 khe)
cac khe trong sb 8 khe thoi gian dé truyén dit liéu , nén s goi dir liéu truyén
di trong mdi khung truyén ting 1én .Két hop viéc cap phat tai nguyén dong

nén hiéu qua sir dung bing tan ting 1én dang ké.

MS

bang | | .
xudng

8TS f

Hinh 2.2: Tang tix 1TS (GSM) Ién 8TS (GPRS)

GPRS c¢6 thé dugc dung cho nhiing dich vu nhu truy cap giao thirc Gmg
dung khong day (WAP), dich vu nhén tin ngin (SMS), va véi dich vu trén
internet nhu 1a Email va Word Wide Web. Dir liéu truyén trén GPRS thudng
duoc tinh theo Megabit di qua, trong khi dir li¢u lién lac qua chuyén mach
truyén théng dugc tinh theo thoi gian két ndi, bat ké nguoi sir dung c6 dang

dung, c6 thuc sy dang st dung dung luong hay dang trong thoi gian cho.
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GPRS la mot dich vu chuyén mach goi nd luc hd tro toi da, trai véi chuyén
mach kénh, trong d6 mot muc chét lugng dich vu (Qos) dugc dam bao trong
sudt qua trinh két ndi d6i véi nguoi str dung ¢ dinh.

Céc thé hé di dong 2G két hop v6i GPRS thuong duoc goi 13 thé hé di
dong 2,5G, tic 1a mot thé hé trung gian giita hai thé hé di dong thir 2 1a (2G)
va thé hé thtr 3 1a (3G) . N6 cung cép toc do truy cap dir liéu vira phai ,bang
cach str dung cac kénh da truy nhap phan chia theo thoi gian (TDMA) dang
con tréng, vi du nhu 12 hé théng GSM. Va sau nay cic nghién ctru di dinh
hudng day 13 mot chuyén doi dé st dung chuan GSM.

GPRS bao gém nhiéu dich vu mang mdi cua GSM nhu 1a cung cép kha
nang truyén dan dang goi bén trong PLMN véi cac mang bén ngoai trong khi
van dong thoi khai thac cac dich vu GSM tuyén thong, ngudi st dung co thé
mua ban ngay trén mang, ¢ thé dao choi trén mang. GPRS cho phép nguoi
dung gtri va nhan dir liéu dudi dang gbi thong qua may mobile cua minh.

Nho viée st dung tai nguyén vo tuyén mot cach hiéu qua hon, nguoi st
dung cé thé st dung cac dich vu da dang va thuan ti¢n mot cach mém déo, véi
viéc tinh cude khong phai dua vao thoi gian két ndi nhu trude ma dua trén sb
luong dir liéu thuc su duoc truyén.Thoi gian két ndi va truy cip nhanh hon so
v6i hé théng GSM thudng, dic biét véi viée truyén tai dir liéu goi hiéu qua
hon hén so véi hé thong hién tai.

Véi cac tmg dung ctia GPRS ké ndi véi cac mang dit liéu chuyén mach
goi bén ngoai dung giao thirc internet, ngudi sir dung c6 thé dugc cung cap
cac tmg dung IP khong day mdt cach hiéu qua hon, tbc do cao hon va chi phi
hop 1y hon. Véi cac dich vu ndy, ngudi sir dung két nbi véi cac mang internet,

intranet mot cach dé dang, co thé nhan va gtri dir liéu 1én dén 171,2 Kbps.

30



< Cau tritc hé thong GPRS
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Hinh 2.3: Cdu triic hé thong GPRS
PCU (Packet Control Unit) - Khoi diéu khién dir liéu goi
GGSN (Gateway GPRS Support Node) - Nut hd trg GPRS cong
SGSN (Serving GPRS Support Node)- Nut hd tro GPRS phuc vu
v Cdc node hé tro GPRS va cdc giao dién
v' Gateway GSN (GGSN):

GGSN tao giao dién gitra BSS va cac mang chuyén mach géi khac
nhau nhu Internet hay X.25, gén tuong tu nhu viéc MSC tao giao di¢n gitra
BSS v&i PSTN va ciing dong vai tro nhu mot router ddi véi cac mang dir liéu
g6i khac tuong ty nhu vai tro ciia Gateway MSC véi cac chtic nang cua khoi
tuong tac lién mang IWF.

Dua trén dia chi cua cac goi nhan duoc tir cac mang chuyén mach goi
bén ngoai, GGSN “chuyén gbéi qua dudng ham” (tunnelling) t&i cho cac
Serving GSN thich hop dé tir &6 gui t6i MS nhan, va nguoc lai cac goi dit lidu
tir MS di qua SGSN va dugc GGSN dinh tuyén té1 dia chi nhan thich hop &
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mang bén ngoai. Thuat ngit tunnelling ding chi qué trinh truyén mot khéi dix
lidu tir mot diém gan cac thong tin dia chi va diéu khién vao khéi dir liéu t6i
mot diém nhan ¢6 nhiém vu g0 bod cac thong tin diéu khién va dia chi éy ra.
Mot duong ham 1a mot dudng truyén hai chiéu va ngudi ta chu yéu quan tim
t6i hai diém dau va cudi ciia duong ham. Pé GGSN c6 kha niang dinh tuyén
thong tin n6 phai luu trit cac théng tin quan 1y di dong ddi voi MS |, va ngoai
ra GSSN con luu trir thong tin phuc vu cho viée tinh cude.

GGSN két ndi véi cac mang dit liéu goi bén ngoai qua giao dién Gi, voi
cac mang GPRS ¢ mang di dong mat dat PLMN khéac qua giao dién Gp (khi
d6 n6 duge coi nhu 1a mot Border GGSN), nghia 1a GGSN ludn la diém déau
tién cuia cac két ndi lién mang (GGSN hd trg diém tham chiéu Gi). GGSN c¢6
thé két ndi t6i bo dang ki dinh vi thudng tra HLR qua giao dién Ge dé 1ay céc
thong tin dinh tuyén dé dinh tuyén cac don vi dir liéu goi PDU mét cach chinh
xac to1 MS.

GGSN nbi toi cac Serving GSN qua mang dudng truc bang giao dién
Gn, cac PDU dugc chuyén trén giao dién ndy bang viéc dong goi vao cac IP
datagram. Piéu ndy cho phép cac PDU cuia ca X.25 va IP déu c6 thé duoc
truyén trong mang GPRS véi cing mot dang nhu nhau. GGSN tap hop cac
CDR (Call Data Recorder) danh dau thoi gian truy nhép, cung cap thoi gian
truy nhap ciia MS cho SGSN.

Tom tit chirc niang chinh cia GGSN:

- Pong vai trd nhu mot tong dai cong gitta PLMN va cac mang dit lidu goi
bén ngoai.

- Thiét 1ap viéc truyén thong voi cac mang dir lidu gbi bén ngoai.

- Pinh tuyén va tunnel packets dén va ra khoi SGSN.

- Tinh toan s6 luong goi trén/dir licu.

- Panh dia chi, 14p bang dinh tuyén.

- HO tro tinh cuoc.
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v Serving GSN (SGSN):

SGSN c¢6 chirc ning twong duong véi mot MSC trong hé thong GSM,
chui trach nhiém dinh tuyén dir li¢u goi to1 tir vung phuc vu dia Iy ma né dam
nhan, c6 chuc nang quan 1y di dong Mobile Management , nhan thuc va bao
mat truy cap vo tuyén, quan 1y két nbi vat 1y t6i cac MS. SGSN ¢6 nhiém vu
tao ra mot PDP context can thiét dé co thé cho phép cac PDU dugc truyén
gitta MS va GGSN ma MS dang lién lac dé trao do6i dir liéu goi voi mang
ngoai. Ludng luu thong duoc dinh tuyén tir SGSN qua mot bo kiém tra dix
ligu gb1 PCU dé t6i BSC, qua BTS va té1 MS. Ki thuat nén dir li€u cting duogc
str dung gitta MS va SGSN dé nang cao hiéu qua cta két ndi, giam nho kich
thude cua cac goi dit liéu dugc truyén.

SGSN ndi véi cac MSC/VLR ctia mang GSM qua giao dién Gs dé
giai quyét cac van dé vé tuong tac gitra GSM va GPRS dé phuc vu cho thué
bao chung khi ca hai cong nghé dung chung tai nguyén. Két ndi téi trung tdm
dich vu ban tin ngan SMSC dung giao dién Gd, giao dién ndy hoat dong nhu
mot dich vu mang cua GPRS hd tro dich vu cac ban tin ngén tr diém t6i
diém. SGSN néi véi HLR/AUC qua giao giao dién Gr, ca ba giao dién trén
déu 1a cac giao dién str dung trong hé théng bao hiéu s 7.

Néu trong mang c6 st dung thanh ghi nhan dang thiét bi EIR thi s&
duoc két ndi voi voi SGSN bang giao dién Gf.

Tuy theo yéu cau dinh tuyén, cac PDU sé& tir SGSN t¢i PCU nim ¢ BSS
qua giao dién Gb.

Két nbi gitra SGSN va BSC dung giao dién Gb 1a giao dién hoat dong
dua trén giao thic chuyén tiép khung frame relay. Mot SGSN c6 thé dau nodi
t6i nhiéu BSC nhung ngugc lai mot BSC chi c6 thé dau ndi t6i mot SGSN va
duong truyén tir BSC tdi SGSN c6 thé dung nhiéu két ndi vat 1y nhu E1 hay
T1.
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Tom tit cac chire ning chinh ctia SGSN:
- Quan ly di dong
- Mat ma hoa, nhan thuc.
- Nén dur liéu.
- Tuong tac v6i cong nghé chuyén mach kénh cua GSM (giao
dién Gs).
- Tinh toan s6 luong goi dit liu.
- Tinh cudc.
v' Pon vij diéu khién dir liéu géi PCU (Packet Control Unit):

PCU chui trach nhiém viéc quan 1y tai nguyén vo tuyén dir liéu géi
trong BSS. Pac biét PCU chui trach nhiém xtr Iy 16p MAC va RLC cua giao
dién vo tuyén va giao dién Gb (BSSGP va 16p NS). Trong PCU c6 bd xu 1y
ving RPP ¢6 thé 1am viéc véi ca hai giao dién Gb va A-bis hodc chi voi A-
bis. Chirc nang RPP 1 phan bb khung PCU gitta giao dién Gb va A-bis.

v HLR,VLR,AUC va EIR:

HLR hién cé ciia hé thong GSM van dugc gitt nguyén trong hé théng
GPRS, n6 chtra dir liéu vé thué bao bao gém cac loai dich vu ma nguoi st
dung yéu ciu duoc cung cip qua ding ki véi nha khai thac mang, tai khoan,
s6 cudc con lai cua thué bao nhim xac dinh tinh hop 18 khi nhip mang cua
thué bao & ca hai hé théng GSM va GPRS ..., ngoai ra n6 con chira cac thong
tin gitip dinh tuyén dir liéu dén thué bao, cung cip va cip nhat thong tin vé
truyén dan dir liéu goi, su lién hé gitra s6 nhan dang may di dong IMSI véi dia
chi IP ctia thué bao téi SGSN khi c¢6 yéu cau.

MSC/VLR tuy khong tham gia dinh tuyén dir liéu GPRS nhung duoc
diung dé tién hanh cac thu tuc ding ki va két ndi cac MS cua GPRS.
MSC/VLR dugc tac dong qua lai véi SGSN khi giao dién Gs duogc cai dat,
giao dién Gs duogc st dung dé giai quyét cac van dé vé cac thiét bi dau cudi

duoc két ndi v6i ca hai hé théng chuyén mach goi GPRS va chuyén mach
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kénh GSM. Khi mot MS duogc két ndi téi GPRS (GPRS attacked) va GSM
(IMSI attached) thi viéc cap nhat vung dinh vi LA va vung dinh tuyén RA
dugc phdi hop dé tiét kiém tai nguyén vo tuyén. Khi MS di chuyén vao mot
ving RA méi thi né s& giri yéu cdu cip nhat ving dinh tuyén RA téi
SGSN.Viéc cap nhat RA bao gém ca viéc cap nhat LA va SGSN s¢ chuyén
thong tin cap nhat LA téi MSC/VLR bang cach chuyén sé nhan dang ving
dinh tuyén RAI sang mot VLR number va MSC/VLR c¢6 thé tiy chon gii
VLR TMSI téi SGSN dé chuyén téi MS. SGSN va MSC/VLR sé& doc lap
nhau thong bao cho HLR biét vi tri ciia MS.

Cung voi HLR ,VLR chita cic thoéng tin vé tinh trang thué bao cua
nguoi st dung bao gdm cac thong tin vé cude hay tai khoan cta ngudi si
dung, tir 36 phdi hop quan 1y thué bao véi hé théng GSM trong viée tinh toan
tai khoan va cudc.

Trong mang GPRS, AUC van déng vai trdo nhan thuc va bao mat, tao ra
cac thong s6 nhan thyc va ma hoa béo vé mang khoi su khai thac trai phép va
tranh viéc thong tin ngudi dung bi xam pham.

EIR gitip x4c nhan tinh hop 1¢ cia cac thiét bi di dong va ngin ngira
cac thiét bi dau cudi bi mat hay bi 16i hoat dong.

v' BSS(Base Station system):

BSS bao gdém cac khoi BTS, BSC va PCU. PCU da duoc gi6i thiéu &
trén ,& ddy chung ta chi nhac dén BTS va BSC:

BSC cung cip tat ca cac chirc nang lién quan dén vo tuyén. BSC c6 thé
thiét 1ap, giam sat va bo két ndi chuyén mach kénh va chuyén mach goi. Dé
str dung dich vy GPRS thi BSC phai nang cap thém phan mém va phan cimng,
phan cimg ctia nd chinh 1a PCU.

BTS dung dé truyén va nhan thong tin qua giao dién vo tuyén giita MS
va BSC. BTS lam chiic niang tach chuyén mach kénh va chuyén mach géi ¢

chiéu Downlink va uplink.
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c) Cong nghé EDGE

Budc tiép theo 1a cai tién GSM thanh toc do dit lidu nang cao cho su
phat trién GSM hay toan cau (EDGE) ting toc do dit lidu 1én dén 384 Kbps
v6i 8 khe thoi gian. Thay vi 14,4 Kbps cho mdi khe thoi gian, EDGE dat t6i
48 Kbps cho mdi khe thoi gian bang cach EDGE st dung mdt phwong phap
diéu ché moi 12 8 PSK. EDGE 1a mot phuong thirc nang cip hap dan dbi véi
mang GSM vi n6 chi yéu cau mot phan mém nang cip tram gdc. N6 thay thé
phuong phap diéu ché khoa dich tdi thiéu Gaussian (GMSK) ma GSM s& sir
dung ca n6 va GMSK. Cac thué bao c6 thé tiép tuc st dung may di dong cii
ctia minh néu khong can dugc cung cdp chat luong dich vu t6t hon. Néu
EDGE dugc sir dung cung voi GPRS thi sy két hop nay duoc goi 1a GPRS
nang cap (EGPRS) con su két hop EDGE va HSCSD duoc goi 1a ECSD.

Muc dich ban dau cia EDGE 14 ning cép cao toc do dit liéu cia GSM
bang cac phuong phap diéu ché nang cao nhung do diéu nay lam ting pham
vi dich vu nén EDGE da duogc xem nhu la mot hé théng 3G. EDGE duoc
dung 1am bude chuyén tiép sang 3G hodc dung 1am cong nghé dé cung cap
tinh lién tuc dich vu tir mét 6 3G sang GSM. Do d6 mic du cac hé théng 3G
thuc sy mang lai nhiéu cac dich vu da phuong tién mé1 nhung EDGE c6 thé 1a
mot lya chon t6t cho cac hé théng 3G trong nhitng khu vuc xac dinh cho cac
nha khai thac khong c6 ban quyén 3G.

2.2.2. Ting toc dd biang cach ting dd rong bing thong ciia kénh truyén

Pé tang toc truyén sb lidu thi trong mang GSM ngoai cach tiang toc do
bit bang cach tang thoi gian truyén thi con co cach ting tdc do bit bang cach
tang bang thong cua kénh truyén. Bién phap nay tmg dung cho qua trinh phét
trién mang thong tin di dong 1én thé hé thir 3 va mot trong sb cach do 1a da
truy nhap theo phuong phap bang rong (W-CDMA) tich hop cho mang GSM.
Theo phuong phap nay thi dai tin cia GSM di dugc nang 1én véi:

- Duong 1én: 1885-2025 Mhz
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- Puong xubng: 2110-2200 Mhz

GSM | >
+—>
200 khz
f
WCDMA >
5 MHz

Hinh 2.4 : Bé réng bang tan cia GSM va WCDMA
Céc thong s6 giao dién vo tuyén cia W-CDMA :

So d6 da truy nhap DS-CDMA bing thong

D6 rong bang tan (Mhz) 5/10/15/20

Toc do chip (Mcps) (1,28)/3,84/7,68/11,52/15/36
Do dai khung (ms) 10

DPong bd khung giira cac BTS Di bo/dong bod

Diéu ché dudng 1én/duong xudéng | QPSK/BPSK
Trai pho duong 1én/dudng xuéng | QPSK/OCQPSK (HPSK)

\Vcoder CS-ACELP/(AMR)
T6 chire tiéu chuan 3GPP/EIT/AIRB
Ki hiéu:

- OCQPSK (HPSK): Orthogonal complex quadrature phase shift
keying Hibrid PSK) — Khoa chuyén pha vudng goc truc giao (PSK lai).
- CS-ACELP: Conjugate Struccture- Algebraic code exited linear

prediction - Du bao tuyén tinh kich thuéc theo ma dai s - cdu trac lién hop.
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- EVRC: Enhanced variable rate code - B6 mi ho4 tc do thay doi ting
cuong.

W-CDMA st dung da truy nhap phan chia theo ma chudi truc tiép don
song voi thong tin trai phd trén bing tin 5 Mhz. Giao dién vo tuyén su dung
hai ché d6: FDD (Frequency Division Duplex — ghép song cong phan chia
theo tan s6) va TDD (Time division Duplex — ghép song cdng phan chia theo
thoi gian) dé 1am viéc véi mot cap tan sb6 hodc chi mot tin sb cho ca thu va
phat. Kha ning 1am viéc & ca ché d6 FDD va TDD cho phép str dung hiéu qua
phd tan duoc cap phat ¢ cac vung khac nhau. Cac ché d6 & FDD va TDD
dugc dinh nghia nhu sau:

-FDD:1a phuong phap ghép song cong trong do truyén dan duong 1én
va xudng st dung hai tan s6 riéng biét. O FDD céac duong 1én va xudng sir
dung cac bang tan khac nhau. Hé théng duoc phan bd mot cip bang tan riéng
biét.

-TDD: 1a phuong phap ghép song cong trong do6 truyén dan duong 1én
va dudng xudng duoc thyc hién cing mot tan sb bang cach str dung cac khe
thoi gian luan phién. O TDD cac khe thoi gian ¢ kénh vat Iy dugc chia thanh
hai phan : phan phat va phan thu. Thong tin duong xudng va duong 1én dugc
truyén luan phién.

Vi TDD str dung TDMA nén ddy 1a ché do két hop gitta TDMA va
CDMA. O TDD mbi khung v6 tuyén 10 ms dugc chia thanh 15 khe thoi gian
(2560 chip/khe ¢ toc do chip 3,84 Mcps). Vi thé mdi kénh vat 1y duoc xéac
dinh bdi mot ma va mot chudi khe thoi gian.

Téc do thong tin clia kénh thay do6i tuy theo toc do ky hiéu duogc rut ra
tir téc do chip va hé sb trai phd. Hé sb trai pho thay doi tir 256 dén 4 d6i véi
duong 1én FDD, tir 512 dén 4 dbi voi duong xudng FDD va tir 16 dén 1 dbi
v6i duong 1én va duong xuéng TDD. Nhu vay tbe do ki hiéu diéu ché thay
d6i tir 960 Kbps dén 15 kbps cho dudng 1én va tir 960 Kbps dén 15 Kbps cho
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duong xudng FDD va ddi véi TDD tde d6 ky hiéu diéu ché tic thoi thay ddi
tir 3,84 Msps dén 240 Ksps.

Ngoai viéc chuyén tiép giita cac nut c¢6 thé duge thuc hién bang da truy
nhap diéu khién theo kha ning (ODMA : Opportunity Driven Multiple Acces)
& ché 6 TDD.

% Dic diém ciia cong nghé W-CDMA :
v" Dich vu linh hoat:

W-CDMA cho phép mdi mét séng mang SMhz xir 1y cac dich vu hon
hop trong dai tir 8 Kbps 1én dén 2Mbps. Cac dich vu chuyén mach kénh va
chuyén mach go1 vo1 cac do rong bang thay doi duoc c6 thé tron tu do va
d6ng thoi chuyén dén cung nguoi st dung c6 s6 muic yéu cau. Moi may dau
cuéi W-CDMA c6 thé 1a dich vu am thoai hodc to hop cac dich vu nhu 13
internet, thu dién tir, multimedia va video.

v' Hiéu qua pho:

W-CDMA tao nén viéc str dung phd tin v6 tuyén hién c6 rat hiéu qua .
Khong doi hoi c6 quy hoach tan sb vi viée st dung lai mot cell dugc ap dung.
Khi st dung ki thuat nhu cac cu trac ¢ 6 phan cip, diy anten tuwong hop va
dai diéu ché Coherent hai huéng da lam ting dung lwong mang. mang phan
16p c6 thé duoc trién khai trong pham vi bang tan 2x15 Mhz. Hau nhu su
phan phdi cta cac nha khai thac trong bing tan 2 Mhz vi mdi 16p cua 6 yéu
cau tat ca 1a 2x5 Mhz. Sy phan phéi nay cho phép ap dung véi cdu triic 6 phan
cap cia W-CDMA. Nhu vdy phan phdi ctia 2x5 Mhz da cho nha khai thac
trién khai truy nhap W-CDMA séng mang don.

v Dung lugng va vung bao phi:

MJi séng mang tan sb vo tuyén W-CDMA c6 thé sir 1y dong thoi 100
cudc goi am tan khi sir dung ma hoa tiéng noi 13 Kbps hodc 50 nguoi st dung
(NSD) cung véi dit liéu internet cho mdi séng mang tan s6 vo tuyén. Do rong

bang tan 16n hon va viéc str dung di€éu ché Coherent va di€éu ché nhanh cong
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suit O tuyén 1én va tuyén xudng cho phép c6 mot ngudng thu thip hon, cho
dung luong dat gap 2 1an so véi cac cong nghé CDMA bang hep.
v' Tinh kinh té ddi véi mang:

Qua viéc truy nhap vo tuyén W-CDMA duoc bd xung vao mang té bao
s6 hién c6 nhu GSM hodc IS-136/D-AMPS va viéc két ndi dén hai hé thong,
cung cac mang 13i cling duge sir dung lai va ciing cac tram gdc ay duogc sir
dung céc truyén tir mang truy nhap W-CDMA va mang 16i GSM-136 st dung
giao thuc truyén din mini-cell cia ATM. Bién phap st 1y cudc goi sb liéu c6
hiéu qué cao nay lam ting dung luong cla cac tuyén tiéu chuan E1/T1 1én x4p
xi 300 cudc goi am thoai so v&i 30 cia mang hién nay. Tiét kiém chi phi
truyén dan dén 50%.

v Dung lwgng am thoai cao hon:
Mic du muc dich dau tién cua truy nhap di dong thé hé 3G la truyén dan luu
lwong Multimedia véi toc d6 cao. Diéu nay cling chinh 1 co ché hiéu qua cua
phé dbi véi luu luong thoai. Nha khai thac véi sy phan phdi pho 2x15 Mhz s&
c6 kha nang su ly it nhat 192 cudc goi Am thoai cho mdi ving cua cell, két
qua nay c6 thé so véi 100 cude goi 4m thoai cho mdi ving cua cell trong
mang GSM.

v Truy nhép dich vu nhanh:

Pé trg gitp cho viéc truy nhap dén mang Internet va cac dich vu
Multimedia, mot thu tuc truy nhap mdéi da dugc nghién ctru phat trién khi str
dung déng b nhanh dé sir 1y cac dich vu s6 liéu g61 384 Kbps, chi can vai
chuc giay dé thiét 1ap cudc ndi gitra ngudi stir dung (NSD) va tram gdc.

v Thiét bi dau cudi don gian, kinh té:
Viée sir 1y sb liéu yéu cau ctia may dau cudi W-CDMA thip so véi
cong nghé cii. Do it phirc tap nén cac thiét bi dau cudi yéu cau chi phi thip s&

duoc san xuat dé dang véi so lugng 16m, nén co tinh kinh té cao, canh tranh

40



manh m& va tao nén nhiéu kha nang lya chon cho nha khai thac va nguoi st
dung (NSD).
2.3. Giai phap nang cip chit lrong bing chong nhiéu va fading
2.3.1. Anh hwéng ciia nhiéu va fading trong dwong truyén song GSM
a) Anh huéng ciia nhiéu

Mot dic diém cta cell 1a cac kénh dang str dung da co thé duoc st dung
& céac cell khac. Nhung giita cac cell ndy phai c6 mot khoang cach nhat dinh.
Diéu nay c6 nghia 1a cell s& bi nhidu dong kénh do viéc cac cell khac st dung
cung tan s6. Cudi cing ving phu séng cua tram goc sé bi gidi han boi 1y do
nay hon 1a do tap 4m théng thudng. Vi viy, ta c6 thé néi rang mot hé thong to
ong hoan thién 1a giéi han dugc nhiéu ma di dugc qui chuan, loai trir dugc
nhiéu hé théng. Mot van dé trong thiét ké hé to ong 1a diéu khién cac loai
nhiéu nay & murc chép nhan duge. Piéu nay dugc thuc hién mot phén bdi viéc
viéc diéu khién khoang cach str dung lai tan s6. Khoang cach nay cang 1on thi
nhiéu cang bé.

Pé chét luong thoai ludn dugc dam bao thi mic thu cia séng mang
mong mudn C (Carrier) phai 16n hon tong mtrc nhifu dong kénh I

(Interference) va muc nhiéu kénh 14n can A (Adjacent).
v' Nhiéu déng konh C/I:

Nhiéu dong kénh xay ra khi ca hai may phat phat trén ciing mot tan sd
hodc trén ciing mot kénh. May thu diéu chinh & kénh nay s& thu duoc ca hai
tin hiéu védi cuong @6 phu thude vao vi tri cia may thu so vo1 hai may phat.

Ti s6 song mang trén nhiéu dugc dinh nghia la cuong do tin hi€éu mong
muén trén cudng do tin hiéu nhiéu.

C/I = 10log(Pc/Pi) .
Trong d6: Pc = cong suét tin hiéu thu mong mudén

Pi = cong suat nhiéu thu dugc.
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Nong mang Nhiéu
{Carrier) {Interference)

& Y

dB . ! dB

Hinh 2.5: Ty s6 nhiéu dong kénh C/I

Hinh 2.5 & trén chi ra truong hop ma may di dong (cellphone) dat trong
xe dang thu mot séng mang mong mudn tr mot tram gbc phuc vu (Serving
BS) va dong thoi ciing dang chiu mot nhiéu dong kénh do nhiéu phat sinh cua
mot tram géc khac (Interference BS).

Gia st rang ca hai tram déu phat v6i mot cong suat nhu nhau cac dudng
truyén song ciing twong dwong (hau nhu ciing khong khac nhau trong thyc té)
va ¢ diém giita, may di dong c6 C/I bang 0 dB, c6 nghia 1a ca hai tin hiéu c6
cuong do bang nhau. Néu may di dong di gan vé phia tram gdc dang phuc vu
n6 thi C/I > 0 dB. Néu may di dong chuyén dong vé phia tram gy ra nhiéu
thi C/l <0 dB.

Theo khuyén nghi ciia GSM gia tri C/I bé nhat ma may di dong van co
thé 1am viéc t6t 1a 9 dB. Trong thuc té, ngudi ta nhan thay rang gia tri ndy can
thiét phai 1én dén 12 dB ngoai trir néu sir dung nhay tan thi méi co thé lam

viéc & mirc C/I 1a 9dB. O mirc C/I thap hon thi ty 18 18i bit BER (Bit Error
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Rate) s& cao khong chap nhan dugc va ma hod kénh ciing khong thé stra 15i
mot cach chinh xac duoc.

Ti s& C/I duoc dung cho cac may di dong phu thudc rat 16n vao viéc
quy hoach tan sé va miu tai st dung tan sd. N6i chung viéc sir dung lai tan sb
lam dung luong ting déng ké tuy nhién dong thoi ciing lam cho ti s6 C/I giam

di. Do d6 viéc quy hoach tan sb can quan tim dén nhiéu déng kénh C/1.
v" Nhiéu konh 16n can C/A:

Nhiéu kénh 1an can xay ra khi song vo tuyén duoc diéu chinh va thu
riéng kénh C song lai chiu nhiéu tir kénh 1an can C-1 hoic C+1. Mic du thuc
té song vo tuyén khong duoc chinh dé thu kénh 1an can d6, nhung nd van dé
nghi mot sy dap tng nhd 1a cho phép kénh 1an can gay nhiéu tdi kénh ma may
thu dang diéu chinh. Ti s song mang trén kénh lan can dugc dinh nghia la
cuong d6 ciia song mang mong mudn trén cudng do cua séng mang kénh 1an
can.

C/A = 10.log(Pc/Pa)
Trong dé :
Pc = cong suat thu tin hiéu mong mubn
Pa = cong suat thu tin hiéu cta kénh lan cén

Gia trj C/A thap lam cho muc BER cao. Mic dit ma ho4 kénh GSM bao
gdém viéc phat hién 151 va stra 18i, nhung dé viéc d6 thanh cong thi ciing c6
gidi han ddi v6i nhidu. Theo khuyén nghi cia GSM, dé cho viéc quy hoach
tan s6 dugc tot thi gia tri C/A nho nhat nén 16n hon - 9 dB.

Khoang cach giita ngudn tao ra tin hiéu mong muén véi ngudn cia
kénh 1an can 16n sé& t6t hon cho C/A. Piéu niy c6 nghia la cac cell lan can
khong nén dugc an dinh cac song mang cua cac kénh canh nhau néu C/A
duoc di dugc dé nghi trong mot gi61 han nhét dinh.

Ca hai ti s6 C/I va C/A déu co thé duoc tiang 1én bang viée st dung quy

hoach cau truc tan so.

43



b) Anh hiong ciia fading
Trong moi trudng vo tuyén, séng vo tuyén duoc truyén trong moi
truong khi quyén gan bé mit trai dat chui anh hudng cia cac yéu td giy nén
hién tuong fading:
- Su thing giang cua tang dién ly d6i voi cac hé thong song ngan .
- Su hép thu nang luong tin hi€u do céc phﬁn tir khi, hoi nudc,
mua....phy thudc vao tan sd cong tac.
- Su thay ddi khac xa cua khong khi do tinh khong dong déu cua
mat d6 khong khi 1am cong tia song c6 thé dan toi hién tuong truyén
song da tia.
- Do sy phan xa tir bé mat trai dat dan dén truyén song da tia.
- Su phan xa, nhiéu xa tir cac chudng ngai vat trén duong truyén lan
song dién tir gdy nén hién tuong trai tré va giao thoa song tai diém
thu.

Heé s6 suy hao dic trung trong qua trinh truyén song;

A(t,=a".A(tf)
a(t,f): Hé s6 suy hao song vo tuyén trong khi quyén
A(t,f): Hé s6 suy hao ning luong séng dién tir do fading vao cac hién

tuong khi quyén, con goi 1a hé s suy hao fading.

a's: Hé s6 suy hao trong khong gian tu do.

Hé s6 suy hao fading A(t,f) duoc gia thiét 1a mot qua trinh dimg, no 1a
ham cua bién thién thoi gian t va tan sé . Néu A(t,f) 1a hang s6 trén toan b
tryc tan s thi ta co fading phang va nguoc lai thi ta ¢6 fading chon loc theo
tan sb.

Khi cac may di dong MS hoat dong tai noi co nhiéu vat chin (nha cao
tang, d0i nui...) s& xdy ra hién tuong che t4i 1am giam tin hiéu thu. Khi MS di
chuyén thi cudng d6 tin hiéu co luc ting lic giam do co lac khong cod vt

chan. Anh huéng cua fading nay lam cho cuong d6 tin hiéu c6 lic ting luc
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giam, thing giang lién tuc. Vung giam tin hiéu la chd triing fading va khoang
cach giita hai chd triing thuong chi khoang vai gidy (s) néu ma MS di dong.
v' Fading ngin (hay con goi la fading thoi han ngéin)

Pay 1a loai fading rat nhanh (khoang cach dinh — dinh = 4/2) xay ra
khi anten Mobile nhén tin hiéu 13 gdm nhiéu tin hiéu phan xa. N6 thuong dién
ra trong sudt thoi gian lién lac. Do anten Mobile thudng thap hon cac cdu trac
khong gian xung quanh nhu cdy c6i nha cira, dong vai tro 1a nhiing vat phan
xa. Tin hi¢u phan xa bao gé)m nhiéu song co bién do va pha khac nhau, nén né
c6 tin hiéu thay doi bat ky nhiéu khi ching con triét tiéu 1dn nhau.

Fading giy cho ta nghe thdy nhitng tiéng 6n. Trong méi trudng thodng
ma & d6 co song truc tiép vuot trdi, thi loai fading khong dang ké hon trong
khu do6 thi.

Loai fading ngan han nay c6 bién d6 phan bd theo phan bd Rayleigh
nén con duoc goi l1a fading Rayleigh.

Loai fading nay co6 tac dong lon dén chat luong tin hi¢u nén can thiét
phai st Iy han ché fading nay. Giai phap dau tién va don gian nhat 1a st dung

du cong suit phat dé cung cap mot khoan du trir fading.

33 thu f‘J\ .
\ r median

Wing cho phép P < 10% (khir <1, )

()

Hinh 2.6: Dy trit fading cham
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Mot giai phap duoc st dung phd bién va hiéu qua 1a phan tip khong
gian. N6 lam giam nhimg chd triing fading, ting chat luong thoai. Cudng do
tin hiéu c6 thé thap hon mic r_, thuong khong yéu cau qua 10%.

v Fading chim (hay con goi la fading thoi gian dai)

Loai fading nay do hi¢u tng che khuét béi cac vat che chan cua dja
hinh xung quanh gay nén. N6 c¢6 phan bd chuin xung quanh mot gia tri trung
binh néu ta 13y logarit cudong d6 tin hiéu. Do vay, ngudi ta con goi 1a fading
chuan loga. Anh huong cua fading chuan loga 14 1am giam kha nang phii song
cia may phat. Pé chdng lai fading ndy, ngudi ta ciing st dung khoang du trit
fading. Khoang du trit nay phu thudc vao do 1éch ticu chuin thuong dugc gia
thiét 4 ~ 8 dB. Néu suy hao tin hiéu co6 thé 1a 10% thi khoang du trit fading
yéu cau 3 + 5 dB.

53 thu dwoc

| Pis)
Smedian \ [\ A [\/ =
V

Suy hao cho phép nhd /

hon 10%0 {s<smin)

Hinh 2.7: Dy trit fading cham
Khi thanh 1ap mot mang di dong, ta can phai co chuan cho tin hiéu nhé
nhat ¢ thé chap nhan duoc tai bién gidi cell.

Do nhay yéu cau ¢ dudng vao may thu:
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- 104 dBm cho BTS.

- 104 dBm cho MS trén 0 to.

- 102 dBm cho may MS cam tay.

- Dy trir fading cho chuan loga: 5 = 5 dB

- Dy trit nhiéu: 3 + 5dB

Du trit nhiéu can duoc cong thém khi tinh todn vi d0 nhay may thu chi
dugc tinh toan cho cht lwong nhé nhat khi khong ¢ nhiéu.

v Fading Rician

Khi thanh phan truc tiép cta tin hiéu manh hon ciing véi nhing tin hiéu
khong tryc tiép yéu hon cing ti may thu thi tai day fading nhanh van con
xay ra nhing tin hiéu s& khong sac nét. Pudng bao fading nay c6 dang phan
bb Rician. Dang fading ndy xay ra phan 16n ¢ mdi truong ving ndng thén,
microcellular, picrocellular.

2.3.2. Giai phap ma hoa sira sai
a) Ma hoa thoai

M3 hoa kénh duoc sir dung dé phat hién va hiéu chinh 15i trong luéng
bit thu dé giam ti s6 bit 16i BER. C6 hai budc ma hoa kénh chdng 1561 duoc s
dung trong thong tin di dong la:

- M hoa phat hién 15i: M4 khoi tuyén tinh (Linear Block Code)

- M3 stra 18i: M4 xo04n va ma turbo.

Céc 16 bit ma phan tdp va san bang kénh khong thé triét tiéu dugc hoan
toan c6 thé khac phuc duoc bang cac mi chong nhiéu.

B0 mi hoéa tiéng dua ra cac khéi 260 bit/20ms hay 1a 13 kbps dén bo
ma hoa kénh. Céc bit nay dugc chia thanh 182 bit loai I (cac bit dugc bao vé),
va 78 bit loai II (khong dugc bao vé). Su phan loai ndy dua vao tam quan
trong cua cac bit nhan duogc tir cac thi nghiém cha quan. 50 bit dau cua loai [
dugc bao vé bang 3 bit chin 1¢ (CRC) dé phat hién 16i va c6 thé hity bo toan

b cira sd dang xét va bo ngoai suy & mdy thu 1ap 15 trong nay.
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Ia Ib II

50 1532 Ta

+ 260 >
la CRC Th II
50 53 132 T
dTh 4 210 >
la Ib CRC Ih la CRC II
25 i 3 i 25 1 3 7
* 189 >
Loat (Ta wva Ih) duoe md hoa vty lEr= 12 II
2x 189 =378 78

L

F 3

456
Hinh 2.8: Ma héa kénh cho tiéng toan téc

Céc bit kiém tra chin 1é nay duogc tao ra & by ma hoa khoi tuyén tinh cé
da thirc tao ma g(x) = x’+x+1 cho phép phat hién 16i trén mot khéi 50 bit. Sau
d6 cac bit loai I ciing véi cac bit chin 1& duoc bd xung thém 4 bit dudi bang 0
va dugc mi hoéa xodn theo hai da thirc: g,(X) = 1+x°+x‘va g,(X) =
1+x+x°+x*. Cudi cung céc bit 16p 1T dugce bo xung va mi xoan dé dugc ma &
dau ra.

M3 héa vong xodn cho phép sira sai 18i va dugc ap dung cho céc bit bit
cap Ta va Ib. Tong quat ta co thé biéu dién dudng cong modun 2 phia trén
(hodc phia dudi ) thanh ghi dich dué1 dang da thirc sau:

g(x) =g, + g, X+ .t g, X"+ g, X"
Trong d6 : x 1a toan tir tré don vi.
m 14 s6 thr ty cua flip-flop trong thanh ghi dich.
Tuong tu nhu vay ta ciing c6 thé biéu bién ban tin m ¢ dau vao thanh

ghi dich nhu sau:  m(xX)=m, +m,x+ ...+ m_,x"?+m _x'"*
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Trong do m,,m_,..., m, la khéi ban tin & dau vao, x la toan tir tré don
vi, 1 1a d6 dai ctia khdi ban tin: trong d6 m, 12 bit vao déu tién.

M3 xodn & dau vao cong hai phia trén dugce xac dinh theo cong thirc
sau: U, (x)=m(x). g,(x)

trong do g, (x) la da thirc tao ma & nhanh trén.

M3 xodn ¢ dudng cong modun 2 phia dudi duoc xac dinh nhu sau:

u, (x)=m(x). g, (x)

trong d6 g, (x) 1a da thirc tao ma & nhanh dudi.

C6 thé ting hiéu xuat xodn bang cach chich bé mot sd bit & cac ludng
xoan U, hodc u, hodc 1a ca hai.

Thudng ding ma xodn voi toc do r =1/2 va do tré K=5. Y nghia cia cac
thong s nay 1a : 5 bit lién tiép duoc dung dé tinh ra bit du (redundancy bit:
thém vao céc bit tin can bao vé), moi bit tin dugc kém theo mdt bit du. Bo ma
hoa vong xoan dugc xo6a vé trang thai ban dau bang 4 bit 0, vi vay bit cudi

cung cua mot ctra sO s€ kéo theo 4 bit 0.

g1
P
==
iZac bit 1,
thing
tin
1l I ] Dz D3 Dda |
Chudi cac
tin hiéy ma
v Fdaura
Pl
g1 u,

Hinh 2.9: Ma héa vong xodn

D* (x =1+4) : Do tré clia toan tir

V6i ma vong xoan r=1/2 va K =5 thi ta ¢6 két qua nhu sau:
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Dong bit dau vao 1011000110101

Thém vao 4 bit 0 10110001101010000

Lam tré lan 1 010110001101010000

Lam tré 1an 2 0010110001101010000

Lam tré lan 3 00010110001101010000

Lam tré lan 4 000010110001101010000

U1 10101100100001000

U: 11110100010100011

Dong bit dau ra 1110111001110000010001001010

Két qua viéc ma hoa kénh ddi v&i 260 bit ciia mdt cira so tin hiéu thoai
s6 dau ra bo m3 hoa 1a :

456 bit/20ms =4 x 114 =8 x 57 = 22,8 Kb/s
b) Ma héa sé liéu

Mot bit 18i ¢6 thé 1am mat mot cira so thoai (khong gay ra ton hai gi)
nhung ciing c¢6 thé 1am thay doi vi tri ddu phay cua sb liéu ( 1Kg thanh
1000Kg). Do yéu cau thuc té do, sb liu can duogc bao vé chéng sai 15i can
than hon so vé6i thoai. GSM ¢6 5 téc d6 truyén s6 liéu TCH/F 9,6; TCH/F 4,8;
TCHIF 2,4; TCH/H 4,8; TCH/H 2,4 cac thong sb6 mi héa vong xoan va cai
xen khac nhau. Dudéi day ta chon ra tdc d6 ma hoa tiéu biéu 1a TCH/F 9,6:

Qua trinh ma hoéa vong xoan dé bién doi tdc do truyén dir liéu sau bo

ma hoa tir 9,6 Kbps 1én 22,8 Kbps xdy ra nhu sau:
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2.6 Ebps

Thétm 4 bit 0 dé khéﬂilTao lai b® gidi ma

240 bit (=12 kbps) T o b 20mms

& héa véng xoin
r=12, k=5
488 coded bits

)

456 coded bitsf 20ms =22 8 Ebps

Hink 2.10: So' do ma héa sé liéu 9,6 Kbps
Chia 456 bit thanh cac mang c6 sd bit khac nhau:

16 mang 24 bit/mang 384
2 mang 18 bit/mang 36
2 mang 12 bit/mang 24
2 mang 6 bit/mang 12

456

- burst (1 khe) chtra dugc 114 bit ¢6 thé truyén duoc:
24 bit/mang + 1 mang 18 bit/mang

Hoac 1a 24 bit/méang + 1 mang 12 bit/mang + 1 mang 6 bit/mang
- Cac mang ctia mot ctra s6 duoc rai dai trong mot da khung luu luong (chiém
chd 22 khung trong s6 26 khung).

Vi du:

Xép mang 6 -12 -18 -24 ...24 - 18 - 12 - 6 vao 22 khung (trong d6 ¢6 16
khung 24 bit/mang).
- S6 liéu cia céc cira s6 dan xen nhau trong mot khung véi tong s 114 bit (1
khe). Vay mot da khung co:

22 x 114 = 5,5 x 456 bit sb liu téc d6 bang gbe 9,6 kbps.
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Néu s6 liéu bi bao hiéu FACCH thay thé thi c¢& danh cap dong thoi cling

lam thay d6i thong sb cai xen tir 22 khung vé 8 khung, nghia 1a d¢é dam bao

truyén bao hiéu dugc nhanh hon.

Qua trinh ma hoa kénh da bién doi téc d6 truyén thoai tir 13 kbps 1én
22,8 kbps va toc do kénh s6 liu tir 9,6 kbps 18n 22,8 kbps bang cach thém céc

bit & kénh thoai, chia khung thanh cic mang & kénh s6 liéu. Qua trinh nay da

nang toc dg dau ra dé co thé truyén tin hi¢u tot trén kénh truyén, ddm bao rang

tin hi¢éu nay & may thu c6 thé khoi phuc dugc va tranh sy sai ma trong qua

trinh truyén.....

C) Ma hoa bao hiéu

MBOi ctra s6 20ms cua tin tirc bao hiéu co t6i da 184 bit. Cac kénh logic
BCCH, PCH, SDCCH, RACCH c¢6 cung kiéu mi hoa. Cac kénh SCH, RACH

c6 kiéu ma héa riéng. Con kénh FCCH khong can mi hoa kénh.

So dd ma hoa kénh béo hiéu c6 2 bude:
- ma hoa khdi d6i voi 40 bit parity

- mahdéavongxoanr= 2 vaK =35

Xem hinh 2.11. Két qua dugc 456 bit/20ms.

184 bt tin t¥c bao hifu

WA lra

184 bt

40 bt

Maihdavingzodnr=% K =245

Thém 4 bit 0

454 code bits

Hinh 2.11: So d6 mda héa khoi doi véi kénh béao hiéu

456 bit sau ma hoa kénh duoc chia thanh 8 nhdm 57 bit, mdi nhém vira

khit nao ntra burst dix liéu méa hoa.
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Tuy nhién 456 bit nay dugc cai xen chi trai vao 4 burst (xem hinh 2.12
va bang dudi).

Bit chin

Bitle

shburst 0O 1 2 3 4 5 & 7

56 thi¥ tiy bit thrde cal xen &1 xen trong cAu tric khung

0 B Ewvent bits of burst I

1 9 440 Ewvent bits of burst I} + 1

2 100450 Ewent bits of burst N +2

I O R S Ewent bits of burst N +3

4 12452 2dd bits burst N

5 13453 Odd bits burst I+ 1

& 14454 Odd bits burst N+ 2
715455 Odd bits burst N+ 3

Hinh 2.12: So dé cai xen ciia bdo hiéu

Luu Y rang, trong ciu trdc da khung 51 khung, cac kénh logic BCCH,
CCCH, SDCCH, SACCH. Lu6n chiém 4 khung lién tiép nhau. Nho vay, 4
khung ndy mang tron ven 456 bit bao hiéu (cua 1 cira so) trong mot kénh béo
hiéu. Con trong céu tric da khung 26 khung kénh logic SACCH chi chiém 1
khung, nén can bo nhé tam thoi ndi dung, cho dén khi SACCH thudc 4 da
khung duoc nhan du.

2.3.3. Giai phap ghép xen

O théng tin di dong, do anh huong cua cac fading sau, cac 15i bit
thuong xay ra tmg cum dai. Tuy nhién, ma hoa kénh dic biét 1a ma hoa xoan
chi hiéu qua nhat khi phat hién va sta cac 16i ngdu nhién don 1é va cac cum
khong qua dai. Dé giai quyét cac van dé nay, ngudi ta chia cac khdi ban tin

thanh cdc cum ngan o1 tién hanh ghép xen cac cum ban tin nay vdi cac cum
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khac cta khdi ban tin khac, nho vay ma khi xay ra 16i cum dai thi mdi ban tin
chi mit di mot cum nho. Phan con lai cta ban tin van cho phép cac ma hoa
kénh khéi phuc cac ban tin theo dang dung sau khi da sip xép cac cum ban tin
theo ding nhu thu tu & phia phat. Qué trinh nay dugc goi 1a qua trinh ghép
xen.

Khai niém: Ghép xen 1a qua trinh sép Xép lai trat tu ciia mot tir ma trudc
khi truyén di. Muc dich ctia ghép xen 1a phan tap vé thoi gian, chong nhiéu va
giai twong quan 18i (cum lai trén kénh truyén do fading, nhiéu...).

O phan thu, qua trinh khoi phuc lai trat tu dugc goi 1a giai ghép xen.

Hé théng GSM duing 2 cap mi xen ké& khac nhau vafg chiung duogc mé ta
nhu sau:

a) Xen ké dwong chéo khoi:

Péi voi kénh TCH/FS mang thong tin tiéng néi, khéi di ma 456 bit
dugc chia nho thanh 8 khdi con, mdi khbi gdm 57 bit Be,.....,.Bi bang cach
gan bit ¢ ma c* cho khdi con B theo nguyén tic sau:

I =kmod 8

Ttc 1a mdi bit ther 8 dugc gan cho cung khéi con. Qua trinh ndy dugc

mé ta trén hinh v&. MJbi khdi con khi dé tao thanh mot nira cua 8 cum phat

lién ti€p trén giao dién vo tuyén. Nura con lai cia moi cum dugce chiém boi cac

khéi con tir cum tiéng noi trude d6 hoic cum tiép theo nhu hinh B. O day Bi
La khéi con thtr i ciia khung tiéng n6i n. Cum ciing chira 2 cd danh cap bai
kénh FACCH hay khong.
b) Xen ké giita cac cum:

Ngoai xen k& duong chéo khéi nhu trén thi cac bit dir liéu con dugc xen
k& trong cum. Mot khdi con s& chiém cac vi tri bit chin hodc 1& bén trong
cum. Chd nao ma khdi con tir khung tiéng noi chia sé cum ctia né véi khoi
con tur khung trudce do, thi no s¢€ chiém vi tri bit danh s6 chén. Nguoc lai chd

nao khoi con chia sé cum ctia nd véi cac khoi con tir cac khung ti€p theo, thi
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no s€ st dung cac vi tri danh s6 1é. No6i cach khac, ta c6 thé néi rang Bo,..,.B:

s€ dung cac vi tri danh s6 chan, con B+,.....,B7 s€ dung céc vi tri bit danh so

1é. Céc bit trong khdi con ciing dugc trao thir ty dé ting khoang cach cuc dai

giira cac bit lién tiép.

Khung tiEng néi 43 mi 436 bit
[ [ [ [ [ [ [
g leg Jes Jes|es Jes |es |es 85 | Mgy | Tam | 4| T | a0 | e | e
i \ "H_‘H n H"\-\.-‘-\-"-:\_H"‘_:,q_"'-'- -‘._'__,. b--__'_.- L ~ ;.f r'r -
L VN SN, Ty TmeTTREEIL T T / /
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Bin it Chra e by Bintintix

B:Qué trinh xen ré GSM trén kénh tiéng néi toan toc
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Hinh 2.13: Qua trinh chia khung tiéng néi va ghép xen

Céc bit s€ dugc ma hoa va to chtic lai sau do ghép xen theo 8 nira cum

nhu sau :
1 z & 4 5 & 7 8 4
9 10 11 12 13 14 15 16
17 18 19 20 21 2o 23 2
25 26 27 28 29 30 31 3z
57
bit
445 450 451 452 453 454 455 456 1

3 khung

f 1

Y

Hinh 2.14: Ban xen tiéng toan toc (mirc 1)
Mdi ban cum chira 57 bit. Sau d6 cac ban cum ndi trén lai dugc dan xen

muc thir 2:
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Al Al7 A33... | | | | A9 A25 A41.....

Cot thtr nhit & khéi A

Cot thir hai & khdi A

Cot thir ba & khéi A

Cot thir tu ¢ khéi A

| | A4 A20 A36..... | | | | Al12 A28 Ad4.... | |

Cot thir nim & khéi A
B9 Al13 B25 A29 B41 A45... 0 ]

| | B1 A5 B17 A21 B33 A37... | | | | | | Cot thir nhat & khoi B
Cot cubi cing chua céc

| | B4 A8 B20 A24 B36 A40... | | | | B12 Al16 B28 A32 B44 A48.. | | bit thong tin & khoi A

C1B5C17 B21 C33 B37... C9 B13 C25 B29 C41 B45... NP -

Cot cudi cung chia
céc bit thong tin &

|| 1 I -

| | C4 B8 C20 B24 C36 B40... | | | | C12 B16 C28 B32 C44 B48... | |

Hinh 2.15: ghép xen miic 2

O dan xen nay ta théy bon ban cum dau & cac bit 18, cac vi tri chan duogc
danh cho ghép xen cac bit ctia bén ban cum sau cta khdi truée d6 (khdi D
chéng han). Bén ban cum sau khdi A duoc dit vao céc vi tri chin cta bdn
cum sau, cac vj tri 1¢ dé dan xen cac ban cum tir khdi B. Vi cach dan xen nay
néu ta mat han mot cum thi ta chi mat 12,5% thong tin ciia mot khdi ban tin
va sau khi sap xép lai céc bit 16i s& phan tan cach nhau 8 bit. Néu bj 18i mot
cum lién tiép 10 bit thi khi sap xép lai & phai thu cac bit 15i s& phan tan cach
nhau 16 bit.

Tir tat ca ca giai phap chong nhiéu va fading di dugc néu ra o phia trén
thi sy anh hudng cua nhidu va fading trén dudng truyén da duoc giai quyét.
N6 dam bao cho qué trinh truyén tin hiéu tir diém phat dén diém thu khong bi

sai 1&ch.
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2.3.4. Giai phap diéu ché da séng mang

Déi voi cac hé thong co pho tin hiéu qua rong dan dén rat kho dam bao
d6 bang phang cua dic tinh dudng truyén, bién phap co thé duoc ap dung 1a
truyén dan nhiéu séng mang. Ludng bit can truyén duoc bién doi thanh nhiéu
ludng con song song va mdi ludng con duoc diéu ché bang mot song mang
riéng biét. Nho vay, bang tin hiéu rat rong dugc tach thanh nhiéu bang con,
trong d6 dic tinh tan sd cua hé théng d& dam bao bang phang hon. Nhuoc
diém cua phuong phap nay 1a tinh kinh té thap do phai st dung mdi hé théng
con cho mdi ludng con. Thém vao dé, pho chiém cua tin hiéu tong cong trong
truong hop ndy 16n hon mot chit so véi trudng hop truyén dan mot song
mang do cac mach loc phan cach cac bang con khong thé ché tao véi cac bién
ham truyén hoan toan déc dimg dugc. Chinh vi vAy ma bién phap nay chi ap
dung trong nhitng trudng hop nhat dinh, chang han nhu trong niing trudng
hop bang tin hiéu qua rong hay trong mot s6 hé théng ma truyén dan di qua
khu vuc c6 bé mit nudc (rit hay xay ra fading da dudng manh).

Khi bang thong qua rong dan dén pho tin hiéu c6 dang:

Hinh 2.16: Dang phé tin hiéu khi chira phdn luong
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Khi d6 do chénh léch cong suét trong bang IBDP (Inband Power
Diference) cang 16n do vay phd c6 dang cosin ning. Vi vay IBDP rat 1én dén
mirc ma ATDE khong thé bu ndi.

Giai phap dé chéng lai hién twong nay 14 chia nho ludng dit liéu dau
vao thanh n ludng con, mdi mot ludng con dung dé diéu ché mot song mang
con ( tbc d6 s& giam n 1an, phd giam n 1an cho nén ISI s& giam).

- Uu diém : Chéng méo tuyén tinh.

- Nhuoc diém:

+ Tén bang thong do phai c6 GB-bing bao vé.

+ Tbn thiét bi (N cip Tx-Rx) cho nén chi st dung trong truong hop bat

kha khéang.

2.3.5. giai phap thu phan tap

Vé ban chat: truyén thong tin trén hai hay nhiéu kénh truyén doc lap
nhau vé fading. O dau thu s& chon 1ay tin hiéu trén kénh truyén t6t dé st 1y.
Do fading 12 qué4 trinh ngau nhién, néu kénh truyén nay cé fading thi kénh
truyén kia khong c6 fading. Cac bién phap phan tap bao gdom c6 phan tap theo
khong gian, phan tap theo tan sb, va phan tap theo goc.

> Phan tap theo khong gian (Space Diversity):

Tuc 13 truyén dan dong thoi cting mot tin hiéu trén mot kénh truyén vo
tuyén bang cach st dung 2 anten bé tri cach nhau mot khoang cach nao do dé
phat va thu ciing mot thong tin tir ngudn tin téi noi nhan tin. O dau thu s& sir
dung hai hay nhiéu anten dit cach nhau du xa, khi d6 mdi mot anten sé tao
nén mot kénh va cac kénh nay twong ddi doc 1ap nhau vé fading.

+ Uu diém: Khong ton pho, khong ton bang thong, hiéu qua cao (nhat
1a dbi véi fading nhiéu tia).

+ Nhuoc diém: Tén anten, phai str dung hai anten, hai mach thu siéu
cao tan va st 1y trung tan cho to hop tin hiéu, cot anten phai khoé hon dé chui

tai trong cua 2 anten.
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> Phén tap theo tin sé:

Truyén ddng thoi mot tin hiéu c6 thé trén 2 hodc c6 thé nhiéu hon 2
kénh tan sd vo tuyén dugc bé tri trong cting mot dai tan. Sir dung 2 kénh tan
s6 dung trong hai séng mang cing truyén tin va hai tin sé nay cach nhau du
xa. Bién phap nay dic biét kinh té néu nhu thoa man hai diéu kién sau:

1) Tuyén v6 tuyén c6 mot kénh du phong va kénh du phong nay cho
mot hidu qua thoa dang khi dugc sit dung nhu kénh phan tap. Déi véi cac
tuyén dudng truc dung luong 16n, didu kién thir nhat hau nhu luén thoa méan
do cac tuyén vo tuyén sb nay thudng duoc trién khai theo cau hinh N+1 (kénh
vo tuyén cong tac va mot kénh du phong).

2) Piéu kién thir hai vé mat thyc té thi luon ludn thoa man. Thuc té da
chtng t6 rang d6i véi cac hé thong vo tuyén sb dung luong 16n thi viéc phan
tap theo tan sd c6 kha ning giam méo va hai tin sd phén tap cang gan nhau thi
hiéu qua phan tap cang cao.

+ U'u diém: hiéu qua phan tp rét cao.

+ Nhuoc diém: ton bing thong.

» Phan tap theo géc:

Khi d6 trén cing mot anten ngudi ta bd tri hai hay nhiéu dau thu séng
nham “himg” cic tia song tuyén toi anten thu theo nhiéu goc téi khac nhau.
Thue chat day 1a phan tap theo hudng hay 1a theo tia song t6i. Bién phap nay
duogc coi 1a ¢ hiéu qua kinh té cao.

2.3.6. giai phap san bang kénh
v/ Chirc ning ciia san bing trong thong tin di dong:

- Do diéu ché phé hep, su tao dang xung khong két thic trong mot
khoang thoi gian Ts din dén hién twong ISL (do dic tinh kénh théng tin di
dong 1a gidi han bang mot cach qua mirc nham dat hiéu qua phd cao ).

- Do kénh v tuyén phén tan theo thoi gian (do truyén dan da tia cia tin

hi¢u) dan dén hién tuong ISI.
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v/ Nhiém vu ciia san bang kénh:

Loai bo ISI tai dau thu nham khoi phuyc lai tin hiéu chinh xac. Do kénh
nghi.vo tuyén di dong bién d6i ngau nhién theo thoi gian nén san bang phai c6
tinh thich.

+ Mot bo san bang thich nghi thuong cong tac trong hai ché do:
- Huén luyén (trainning code)
- Bam (tracking mode)

v/ Ban chit san bang kénh :

C6 nhiém vu bu cac bién thién cua dic tinh bién d6 tan sb va dic tinh
tré pha cua kénh ciing nhu viéc diéu chinh thich nghi né nhim bu mot dai
trung binh nao d6 cac dic tinh noi trén cua kénh.

Viéc huan luyén dya trén 1 chudi bit gia ngau nhién PN (Pseudo Noise)
hay mot chudi bit cd dinh ¢6 mAu biét truéc & phan thu. Sau thoi gian huan
luyén, dac tinh kénh duoc bu nho phén thu can ¢t vao chudi hun luyén dé
diéu chinh thich tGng t6i trang thai gan toi wu b san bang, sau d6 hé thong
duoc chuyén sang ché do bam.

e Cic bo san bang thich nghi hoat dong trén thudt toan truy toan (lip)
nham t4i thiéu hoa ISI hay sai s6 trung binh binh phuong gitta ddc tinh
kénh mong muén va dic tinh kénh thuc.

e Cic bo san bang co thé thuc hién tai trung tan hay tai bang tan gdc. Qua
trinh san bé’mg kénh da thyc hién qua trinh bu céc bién thién cua dic
tinh bién d6 va dic tinh tré pha ciia kénh, cling nhu viéc diéu chinh
thich nghi nham bu mot dai trung binh nao d6 dé co thé loai bo dugc
nhiu ISI tai dau thu va tin hiéu c6 thé khoi phuc chinh x4c.

2.3.7. Giai phap nhay tan

kha ning nhay tan duoc ngudi khai thac mang st dung hodc trén toan

bd mang hodac mat phén mang. Muc dich chinh cua tinh ndng nay 1a dam bao

su phan tdp & duong truyén dan (dic biét 1a ting hiéu qua ctia ma hoa kénh va
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ghép xen d6i voi MS chuyén dong chdm) va trung binh ho4 ty s6 tin hiéu trén
nhidu(C/I) dé dam bao ty s6 nay 16n hon mirc ngudng. Nguyén 1y nhay tan
nhu sau, & mét khe thoi gian tram di dong phat & mot tan s6, sau d6 nd
chuyén sang phat ¢ tin s khac & khe thoi gian sau. Nhay tan sb xay ra giita
cac khe thoi gian voi toc d6 217 lan trong mot gidy. Céc tan sd phat va tan sd
thu ludn ludn song cong (cach nhau 45 Mhz nghia la cac duong 1én va duong
xudng st dung cing mot chudi nhdy tan). Chudi nhay tan nam trong mot 6
hoan toan truc giao nghia 1a khong xay ra va cham gifra cac thong tin. Cac
chudi nay cling doc 1ap véi cac 6 dong kénh (stir dung cuing tap tan s6). Chudi
nhay tan duoc MS tinh toan tir cac thong sé nhan dugc tir BTS mdi khi thay
d6i kénh (an dinh ban dau ciia chuyén giao) nhu sau:

- An dinh 6 (CA: Cell Allocation): danh sach cac kénh vo tuyén rdi
trong 0.

-An dinh di dong (MA: Mobile Alocation):danh sach cac kénh danh cho
MS dé nhay tan, day la mot tap con cuia CA (cuc dai 64), truong hop khong
nhay tan danh sach chi c6 mot tan sd.

- Dich chi s6 nhan dinh di dong (MAIO: Mobile Allocation index
offset): 6 bit chi s liéu dic trung cho nhay tan ddi véi MS.

- S6 chudi nhay tan (HSH: Hopping Sequence Number): chuan diéu
luat nhay tan trong 6

Pé tinh chudi nhay tin MS phai tinh chi s6 4n dinh di dong MAI
(Mobile Allocation Index): Pac tinh cho mot tan s6 & mot khung cho trude.

v" MS tinh MAI nhw sau:
- Nhay tan tuan hoan:
HSH=0
MAI = (FN + MAIO) mod N
- Nhay tan ngiu nhién:

M =T2 +RNTABLE(HSH XOR TIR + T3)
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M’= M mod (2"NBIN)
T’ = T3 mod (2"NBIN)
S =M néu M’<N
S=(M+T)néuM’> N
Trong d6 : N: sd céc tan s6 6 MA
NBIN: s cac bit hién thi N
TIR =T1 mod 64
T1, T2, T3: s khung rat gon REN (Reduce Frame
Number)
thuong thi cac kénh cua cung mot 6 c6 cung HSH nhung MAIO khac
nhau.

Qua trinh nhay tan dugc thé hién nhu sau:
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Chwong 3

Cac giai phap ning cAp mé réng mang

Trong qua trinh phat trién cua xd hoi ciing nhu sy phat trién vé cong
nghé thi s thi s6 thué bao sir dung di dong cang ngay cang ting 1én nhanh
chéng. Do viy ta phai tim cach mé& rong va phat trién mang dé 1am sao cho
chat luong phuc vu 1 tot nhat.

Trudc tién ta phai khao sat cting phan b dia 1y phu séng dan cu. Sau
d6 tién hanh thong ké luu lugng phuc vu & timg ving theo cac thoi diém khac
nhau. Dé du doan chinh xac sb thué bao can phuc vu t6i da & khu vuc d6 13
bao nhiéu, ving & day c6 thé 1a ving dinh vi hoidc ving cell. Tién hanh kiém
tra chét luong phuc vu tai cac vung phua song tir d6 danh gia chat luong dé bod
xung cho ving phi séng nhim nang cao chat lugng ving phil. Dwa vao tinh
chat luu luong s6 thué bao va chat lugng phuc vu can thiét dé xac dinh & trén
ta s€ so bd phan kénh va vi tri cac dai tram cho mang can phat trién.

Tiép theo, 4n dinh tan sd va vi tri kénh logic cho mang. Cac cell dugc
tam thoi cung cap tan sd st dung (phu thudc vao mau sir dung lai tan s6) va
tong sd kénh luu luong TCH theo cdu hinh FU cua cac BTS theo dy tinh &
trén cung voi cong suat phat ciia cac BTS nay.

Néu ¢ méi trudng truyén khong gian va thoi gian 13 1y tudng thi ta c6
thé di dén chép nhan viéc cung cép tam thoi & trén, lap cdu hinh BTS va cau
hinh truyén dan cho mang, dua vao hoat dong. Tuy nhién trong thyc té khong
bao gio ton tai mdi trudng 1y tudng nhu trén. Do vay, can phai tién hanh thuc
hién du kién vung phu song trén co s¢ dir licu vé dai tram du kién (toa do,
anten...) va cac han ché do phan tich thoi gian.

Moi truong truyén dan ludn 1a mdt van dé duoc dit ra hang dau ddi vai
thong tin di dong. Cac loai nhiéu giao thoa C/(I + R +A ); nhiu giao thoa
d6ng kénh C/I; phan xa C/R va nhiéu giao thoa kénh 1an can C/A.
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Thuc té khao sat mang béng cach kiém tra cac diéu kién dai han va méi
truong truyén dan.

Xay dung so d6 mang trén co s& cac dai tram phu hop véi cac thong sb
dinh vi.

Po dac vo tuyén dé dua ra cac bién phap khic phyc va ting cuong chat
luong mang, dua ra cic thong sb ki thuat cta ting tram BTS sao cho phu hop
v6i1 vung phu song.

Thuc hién cac du an cubi cung sau khi da phan tich tat ca cac van dé
cua mang.

Tong hop cac thong s tdi wu cho 6. Pua ra viée dat tan s6, phan bd tan
s6, chia 6, cau hinh ciia BSC va phuong thiic truyén dan cho BTS.

Céc phuong thirc dd néu trén s& dugc trinh bay rd hon & cac phan dudi
day. Mic du ddy 1a cac giai phap mang tinh Iy thuyét va tir Iy thuyét cho dén
thuc té van con mét khoang khac nhau nhung véi nhitng quy trinh nay s& gitp
cac nha quan 1y s& c6 ci nhin tong quan vé viéc nang cip va mé rong mang
GSM.

3.1. Gidi phap mé rong vung phi séng bz‘“mg cach tang cwong BTS

Mo rong ving phil song bing cach ting cuong BTS s& c6 mot sb
phuong phap sau:
3.1.1. Phuwong an A

Str dung cac tram BTS ¢6 san dé mé rong kha ning phuc vu ctia mang
bang cach nang cip cau hinh tram nay. Pbi véi cac tram Omni ¢6 cau hinh
hién tai 1a mot BTS bang cach lap thém cac bd TRX vao mdi huéng can phuc
vu can clr vao goc clia anten, phuong phép nay cé uu diém 1a tan dung duoc
co s& nha tram, ngudn dién ludi cung cap va dudng truyén co san.

Cho nén viéc mé rong, thi cong lap dit khong phirc tap, d& ton kém, dé
bao dudng va khai thac. Phuong phap nay con cho phép dap ung dugc luu

luong tai cac khu vuc ¢6 mat d§ st dung di dong cao, déng thot tang chat
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luong ving phu song tai cac khu vuc trude day c6 cudng do tin hidu yéu va
lwu lwong thip. Nhugc diém ctia phuong phap nay 1a néu mé rong ving pha
mang c6 san thi v6i cdu hinh t6i da thi cac tram nay van khong dap tmg dugc
s6 thué bao di dong nhu dd du doan va chat luong phu song 1a khong thé dé
gitta cac khu vuc & xa cic tram c6 san ma chua duoc phu song. Mt khac chat
luong phu soéng Indoor cho may dau cudi di dong 2W s& khong dam bao tai
cac vung phu song hodc cudng d6 thu duoc 1a tat yéu.
3.1.2. Phwong an B

Bb xung thém mot sb tram mdi tai nhirng khu vuc ¢6 luu luong cao va
noi c¢6 chat luong phu soéng yéu, ciing véi khu vie chua duge phit song phai
sir dung cac tram & xa. Pong thoi véi viéc giam kich thudc cell cac tram co
san bang cach giam coéng phat anten cta cac tram dé dam bao chét luong phu
song Indoor cho cac may dau cudi di dong 2W tai cac noi co cuong do yéu.
Tuy nhién nhugc diém cua phuong an nay la rat kho khac phuc & ca hai
phuong dién ki thuat va kinh t&. V& mat ki thuat thi viéc thiét ké site mdi doi
hoi phai khao sat lya chon mot cach ki ludng trude khi lap dat cac tram dé
vira thuan loi cho viéc bao dudng tdi vu mang vira thuin tién cho viéc nha
tram, truyén dan nguén dién ludi cung cép dé van hanh mang. Vé mat kinh té
ma noi thi viéc dau tu cho lap dat qua nhiéu tram s& gay ton kém rat 16n vé
mit kinh té, trong d6 13: cac kinh phi vé truyén dén, vé thiét bi vé ngudn dién
cung cap kinh phi cho thué nha tram va phan cong lip dit tram va dé bao
dudng tram.
3.1.3. Phuong an C

Pay 1a phuong an téng hop cua 2 phuong 4n trén bang cach lya chon
cac wu diém va loai trir cic nhuoc diém cia chung. Phuwong an nay thyc hién
sector va ting cudng cac BTS cho cac tram c6 san, dong thoi lap dat cac tram

can thiét tai cac khu vuc c6 luu lugng cao va noi c¢6 chat luong phu séng yéu
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nhim dap tmg nhu cau vé luu lugng va chat lugng phu séng dong déu cua
toan mang.

C6 thé noi day 1a phuong phap khong nhimg dap tmg duoc nhu ciu
thong tin di dong & cac nudc trén thé gidi trong nhimg ndm téi ma nd con 13
mot giai phap don gian hoa vé mat ki thuat va tiét kiém chi phi md rong
mang.

3.2. Giai phap nang cap cAu hinh BTS

Pdi véi mang di dong té bao thi cac BTS co thé duoc coi 1a cac thanh
phan chil yéu ciia mang. Do d6 ta c6 thé goi BTS la cac phan tir cia mang
GSM. Cong viée thiét ké mang sau khi tinh toan duogc luu lugng va chat
luong phuc vu sé& 1a 1ap cau hinh cho cac BTS hay cac phan tir ciia mang. Cau
tric ciia cac phan tir cia mang khong nhimg cho phép tang dung luong va luu
luong ctia mang ma nd ciing can thiép vao qué trinh ting chat lugng phuc vu
cua mang.

Cac khai niém vé dai tram:

- Site: 1a mot cell néu sir dung anten Omni hodc 1a 3 cell néu st dung

anten Sector.

- TRX: khdi thu phat gdm anten thu phan tip va anten phat két hop.
3.2.1. C4u hinh BTS

Cac BTS ndi dén cac BSC c¢6 thé duogc dat trong cung mot vi tri hoac
ché do Remote, giao dién cia BTS va BSC 14 giao dién Abis.

% Céc loai cAu hinh BTS
a)Cdu hinh ddang hwéng hinh sao (Star Ominidirection)

Pay 1a cdu hinh cho phép BSC diéu khién mot s6 cac BTS dit ¢ xa
hodc cung vi tri v6i BTS. Cac BTS nay sir dung anten dang hudng khi thu
phat vo tuyén. C4u hinh nay dugc sir dung & vung c6 mat do thép hodc bo

sung tai vung co6 luu lugng cao.
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Star ominidirection

BTS

BTS

BTS

BSC

BTS

Hinh 3.1: Cau hinh dang huéng hinh sao

b)Cdu hinh néi vong (Multidrop Loop )
Mot s6 BTS c6 thé ndi v6i nhau sau d6 ndi dén BSC theo hinh vong.
Cho phép dong bo 2 hodc 3 BTS dau vong véi khoang cach han ché. Cau hinh

nay duoc st dung cho ving c6 luu luong thap va cho sé gidi han cac BTS.

BTS

BTS \

BTS

Hinh 3.2: Cdu hinh néi vong
¢)Cdu hinh dinh hwéng hinh sao (star sectorzed)
Céc anten dat dinh huéng st dung anten sector va ndi dén mot BSC.
CAu hinh nay cho phép ving c6 mat d6 cao ddi voi viéc phét trién mang, céc

tram thu phat BTS don 1¢ trong c4u hinh Star-Omini directional ¢ thé dugc
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tang 1én cu hinh Sectorized bang cach cong thém cac BTS va thay d6i dic

tinh cta anten tir Omini sang sector hoa.

BTS | BTS | BTS

BTS | BTS | BTS

BSC

BTS | BTS | BTS

Hinh 3.3: Cau hinh dinh hwéng hinh sao
3.2.2. Ciu triic anten BTS
a) Phan loai anten
Hé thong anten dung cho mang t6 ong c6 thé dugc chia 1am 3 nhém
chinh, phu thudc vao kiéu mu burc xa cla ching nhu sau:

- Anten dang huéng (Omini direction Antenas): Truong hop nay buc xa
cua song dién tu tur anten ra moi hudng 1a nhu nhau.

- Anten dinh hudng (direction Antenas): Vi truong hop nay birc xa song
dién tur cua anten sé theo mdt hudng xac dinh. Thuong dugc sur dung
trong céc site dugc Sector hoa. Cong suat phat tap trung vao mot hudng
do d6 nd duge dung pho bién trong mang to ong vi hai Iy do: Mé rong
vung pht soéng va str dung lai tan sd.

- Anten da hudéng (Multi Antenas): Day 1a hé théng anten ma mdi mot
anten thyc hién mot mau buc xa phéi hop. Loai don gian nhét 13 anten
hai hudng ngugce nhau, loai anten nay c6 kha nang phu song theo dai
dai nhu tric giao thong ma co6 luu lugng nho.

Thiét bi thu phat cho mot tram (site) dugc goi 1a TRX
Cot thu phat cho mot site bao gdm 2 Anten:
+ Cac TRX duoc két hop qua bd Combiner va dugc phat trién cing

mot anten phat Tx
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+ Céc anten phat dugc phan tap vé khong gian dé thu mot tin hiéu. D6

la cac anten phat Tx

+ Céc anten thu dugc phan tap vé khong gian dé cung thu mot tin hiéu.

Do 1a cac anten Rx va Rx-Diversity (phan tap).
b) Cdc loai goc anten

ta co hai loai anten chinh l1a anten Omini Anten va Sector Anten (hay
Panel antel). Phu thudc vao truong birc xa ma ta co thé co hai loai goc cua
anten.

v" Goc bire xa ngang o (hozizonetan):

La goc theo mit phang ndm ngang ctia anten so v6i phuong bac (north)

- Pbi v6i anten Omini Antenas thi khong ton tai goc « .

- Dbi v6i Sector Antenas thi ¢ thé c6 3 truong hop:

+ Sector theo goc 120° tirc 12 gdm 3 anten dinh hudéng do d6 co 3
goc « nhu sau:
al - a2 =120°

Vi du trong mang GSM c¢6 sir dung tram Sector ¢6 chi s6 cac goc nhu

Sau:
al =0° a2 =120° a3 = 240°
+ Sector theo goc 180° tirc 1a gom 2 anten dinh hudng do d6 hai gdc
a nhu sau:

al - a2 =180°
+ Sector hai huéng theo bat ki dé phuc vu cho viing quan trong.
120° < ol - @2 <180°
Goc birc xa ngang « phan anh truyén birc xa tap trung theo huéng cua
anten. NoO lién quan dén viéc tang muc do phuc vu cho vung phuc vu cho
ving theo hudng truyén anten. Vi du khi mudn phuc vu cho duong giao thong
ta s& thuc hién sector anten theo goc 180° doc cac dudng giao thong dé phuc

vu incar. Khi mudn tang luu lugng vao mgt hudng phuc vu cao, can giam doi
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v6i hudng khong can thiét phuc vu cao ta sé thay ddi gbc « nhidm ting hodc
giam s6 TRX cho céc cell d6 cho phit hop. Khi mudn phuc vu cho hai huéng
bat ki ta s& thay d6i goc « theo hai hudéng d6 dé cung cap sé6 TRX can thiét

phuc vu cac cell theo hai hudng do.

North

v

~NJ

Hinh 3.4: Cdc goc burc xa cua anten
v" Goc birc xa ding g (Vetical)

La goc cua truong birc xa dién tir ciia anten theo hudng ding. Tuc 1a
gdc hop boi bién ciia trudng bire xa dién tir véi truc nam ngang H. Day 1a hai
goc phan giac voi truc H, g 1a gbc tong ctia hai goc nay.

B =p1l+ p2

Thong thuong cic nha thiét ké hay sir dung céc gia tri sau:
p=6(p1=p2=3")
p=8"(p1=p2=4)

Goc nay thuong dugc dung cho ca hai loai Anten Omini va Sector. Vi

du nhu mang GSM str dung cac goc g =6° va g =8°
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Thay ddi goc g co6 thé thay d6i dugce ving khong gian phu séng. Vi du
mudn md rong ving phu séng cia mot cell co thé thay doi goc g tir 6° dén
8°. Hodc mudn giam kich thudc cell phuc vu c6 thé giam goc g tir 8° dén 6°.

Tuy nhién goc « va g 1a c6 dinh ddi véi timg loai anten do d6 muén
thay d6i goc anten ta phai thay ddi loai anten.

v’ Goc Tile y :

La goc hop boi chin tir anten véi truc ding (hoac cot anten). GOoc nay
mang cac giatri y =3°; y =6°.

Goc nay ludn co thé thay d6i nhung khong gian trudng bire xa ludn phy
thudc vao goc A. Khi ting » ta co thé phu soéng gan trung tim cua cell hon,
khi giam goéc » c6 thé phu song xa trung tim cua cell hon.
¢) Cong sudt thu phdt ciia anten

Cong suat thu phat cua anten BTS c6 anh huéng dén chét luong thu
phat cta cac dau cudi di dong.

Cac anten khac nhau c6 do khuyéch dai khac nhau. Do khuyéch dai cua
anten duoc dinh nghia ma kha ning theo d6 tong ning luong birc xa trong
khong gian c6 thé dinh huong theo mot truc. Truc cang hep thi do thu phat
cang cao.

* PO khuyéch dai phan tap anten (G): Khi ta st dung anten thu phan
tap dé phéi hop, lua chon sy da dang ctiia cac muc tin hi¢u. Phan tap anten cai
thién duoc chat lugng tin hiéu trong ving mdi trudng song phic tap. Kha
nang c6 thé tang muc tin hiéu tir 3 dén 6 dB.

* PO nhay phan thu :La mirc tin hiéu thap nhat ma anten van c6 thé thu
dugc tot tin hiéu, thong thuong & BTS d6 nhay may thu 1a 104 dB va ¢ MS 1a
102 dBm (PdBm = 10logPW/10°)

Tir d6 ta c6 cong thirc can bang cong suat anten:

Gphantap (0B) + Pbucxa (dB) = P donhaymaythu (dBmM) + L suyhaofeeder (dB)

(3.1)
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Tir cong thirc trén ta s& co bién phap ki thuat can thiép vao cong xuat
blirc xa cua anten BTS theo céac thong s6 trén nhiam thyc hién thu phat tdt vai
cac MS.

Khi sir dung hé théng phdi hop cac FU trén cac anten phat bang cac bo
Combiner s& gy ra suy hao tin hiéu bi suy giam tir 3 dén 9dB tiy thudc vao
s6 Combiner ma né phai trai qua. Khi tinh toan dén cong suat phéat ciia BTS
can phai quan tim dén suy hao nay. Muc cong sudt phat cia BTS dugc chia
thanh céc 16p. Céac 16p thu phat & TRX dugc dinh nghia theo mtrc tin hi¢u 16n
nhét ma né c6 thé diéu chinh:

Bang 16p cong suét
Lép cong suat TRX 1 2 | 3| 4|5 |6 |78

Cong suat 16n nhat (W) | 320 [ 160 | 80 | 40 | 20 | 10 | 5 | 2.5

Bang 16p cong suét cho phép ta thay d6i cong suét thu phat cua BTS
cho MS. Gia st dang & 16p cong suat phat TRX 1 4 va cong suét 16n nhat 13
40W thi ta c6 thé diéu chinh 16p cong suat phat theo mirc 15, 17, 19,...25 <
40W truong hop MS & xa tram gdc thi c¢6 nghia 1a ta phai diéu chinh cong
suat dén mirc 16n nhat 1a 40W.
- B nhay may thu: 104 dB vé1 loai MS dat trén xe
102 dB véi loai MS cam tay
- Do tang ich anten: 0 dB v61 MS trén xe
-2 dB v6i MS cam tay
- Cong suat phat cua anten con phu thudc vao chiéu dai cua chan tir
anten.
Do dai ctia chéan tir anten ty 1& voi bude song (1/2). Do d6 van dé ting

cong sudt cua anten bi han ché. Trong viéc quy hoach mang ta mudn giam
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kich thudc Cell dé dam bao chit lwong phuc vu trong Cell thi c6 nghia 12 ta
phai giam cong suét cua tram gbc tirc 1a giam cong suat phat ciia anten BTS.

Nguoc lai khi ta ting cong sudt cia anten tram gdc tic 13 mé rong kich
thude Cell thi voi mot sd lugng kénh c6 sin du 16n ta c6 thé ting lwu luong
phuc vu cua Cell do6.

Kha ning phu séng c6 hiéu qua con phu thudc vao chiéu cao ciia anten.
Piéu nay co ¥ nghia rat 16n trong viéc thiét ké mang theo tinh chat dia 1y cua
vung phuc vu.
3.3. Giai phap chia nhé 0
3.3.1. khai niém 6 (Cell)

Cell (té bao hay 6): 1a don vi co s& ciia mang, tai d6 tram di dong MS
tién hanh trao d6i thong tin voi mang qua tram thu phat géc BTS. BTS trao
d6i thong tin qua séng vo tuyén véi tat ca cac tram di dong MS ¢6 mit trong

Cell.

RFC (n)

MS

Hinh 3.5: Khai niem Cell
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Hinh dang 1y thuyét cta Cell 1a mot 6 t6 ong hinh luc giac:

Hinh 3.6: Khdi niém vé bién gioi cua mot Cell

Trén thuc té, hinh dang cta cell 13 khong xac dinh. Viéc quy hoach
ving phtl séng can quan tim dén cac yéu té dia hinh va mat d6 thué bao, tir
d6 xéac dinh s6 luong tram goc BTS, kich thudc cell va phuong thic phii song

thich hop.
v 3.3.2. Kéch thwée Cell va phwong thire phu sting

a) Kich thuoc cell

v' Cell lon: Ban kinh pht song khoang: n km + n*10 km (GSM: < 35
km)
Vi tri thiét ké cac Cell 16n:
— Séng vo tuyén it bi che khuét (viing néng thon, ven bién... )
— Mat d6 thué bao thap.
— Yéu cau cong suat phat 1on.
v" Cell nhé: Ban kinh phu séng khoang: n*100 m. (GSM: <1 km)
Vi tri thiét ké cac Cell nho:
— Séng vo tuyén bi che khuit (vang do thi 16n).
— Mat do thué bao cao.
—Yéu cau cong suat phat nho.
C6 tat ca bon kich thudce cell trong mang GSM d6 1a macro, micro, pico

va umbrella. Ving phu song cua mdi cell phy thudc nhiéu vao moéi trudng.
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Macro cell duoc lp trén cot cao hodc trén cac toa nha cao tang.

Micro cell lai dugc lap & cac khu thanh thi, khu dan cu.

Pico cell thi tim phu séng chi khoang vai chuc mét tré lai né thuong
duogc lap dé tiép song trong nha.

Umbrella 1dp bo sung vao cic ving bi che khuat hay cac ving trong
gitra cac cell.

Ban kinh phu séng ctia mdt cell tuy thudc vao dd cao cia anten, do loi
anten thuong thi nd c6 thé tir vai trim mét téi vai chuc km. Trong thuc té thi
kha ning phu séng xa nhat ciia mot tram GSM 1a 32 km (22 dam).

Mot s6 khu vuc trong nha ma cac anten ngoai troi khong thé phu séng
té1 nhu nha ga, san bay, si€u thi... thi ngudi ta s€ dung cac tram pico dé

chuyén ti€p song tu cac anten ngoai troi vao.

b) Phuong thirc phi song
Hinh dang cua cell trong mdi mot so do chuin phu thudc vao kiéu
anten va cong suit ra ciia mdi mot BTS. C6 hai loai anten thudng dugc sir
dung: anten vo huéng (omni) 13 anten phat dang hudng, va anten c6 hudng 1a
anten buc xa nang luong tap trung trong mot ré quat (sector).
v/ Phat séng vé hwéng — Omni directional Cell (360°)

Anten v huéng hay 360° buic xa ning luong déu theo moi huéng.

Hinh 3.7: Omni (360°) Cell site

Khai niém Site: Site dugc dinh nghia 1a vi tri dat tram BTS.
Vé6i Anten vo hudéng: 1 Site = 1 Cell 360°
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v Phat song dinh hwéng — Sectorization:
Loi ich cua sectorization (sector hoa):
— Cai thién chét lugng tin hiéu (Giam can nhiéu kénh chung).

— Tang dung lugng thué bao.

Hinh 3.8: Sector héa 120°
Vé6i Anten dinh huéng 120°% 1 Site = 3 Cell 120°

v" 3.3.3.Chia Cell (Cells Splitting)

Mot cell voi kich thude cang nho thi dung lugng thong tin cang tang.
Tuy nhién, kich thudc nho di ¢ nghia 13 cAn phai c6 nhiéu tram gdc hon va
nhu thé chi phi cho hé thdng lap dit tram ciing cao hon.

Khi hé thong bat dau duge st dung sd thué bao con thap, dé téi wu thi
kich thudc cell phai 16n. Nhung khi dung lugng hé théng ting thi kich thudc
cell ciing phai giam di dé dap tmg vé6i dung luong méi. Phuong phéap nay goi
la chia cell.

Tuy nhién, sé khong thuc té khi nguoi ta chia nhé toan bd cac hé théng
ra cac ving nhé hon nita va tuong tng véi no 1a cac cells. Nhu cau luu luong
cling nhu mat d¢ thué bao str dung gitra cac vung nong thon va thanh thi co6 sy
khac nhau nén doi hoi cdu trac mang & cac ving d6 ciing khac nhau.

Céac nha quy hoach sir dung khai niém cells splitting dé phan chia mot
khu vuc ¢6 mat do thu€ bao cao, luu lugng 16n thanh nhiéu vung nho hon dé

cung cap tot hon cac dich vu mang. Vi du cac thanh phé 16n dugce phan chia
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thanh cac ving dia Iy nhé hon voi cac cell c6 mirc do phu séng hep nham
cung cap chat luong dich vu ciing nhu luu luong sir dung cao, trong khi khu
vuc ndng thon nén st dung cac cell c6 vung phu séng 16n, twong img véi nd
s6 luong cell s& sir dung it hon dé dap ung cho luu lugng thap va sb ngudi

dung véi mat do thap hon.

Cell 1on cho vung
nong thon, ven hién

Hinh 3.9: Phan chia Cell

Dung trén quan diém kinh té, viéc hoach dinh cell phai bdo dam luu
luong hé thong khi s6 thué bao ting 1én, dong thoi chi phi phai 1a thap nhat.
Thue hién dugc diéu nay thi yéu cau phai tan dung duoc co sd ha tang cua dai
tram cii. D& dap tng duoc yéu cau nay, ngudi ta sir dung phuong phap giam
kich thude cell goi 1a tach cell (cells splitting). Theo phuong phap nay viéc
hoach dinh dugc chia thanh céc giai doan sau:

1. Giai doan 0 (phase 0):

Khi mang lu6i méi duoce thiét lap, luu lugng con thép, s6 luong dai

tram con it, mang thuong st dung cac “omni cell” vdi cac anten vo hudng,

pham vi phu song rong.
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Hinh 3.10: Cac Omni (360°) Cells ban dau
Khi mang duoc méd rong, dung luong s& tang 1én, dé dap tng duoc dicu
nay phai ding nhiéu séng mang hon hoic sir dung lai nhiing séng mang da c6
mot cach thuong xuyén hon.
Tuy nhién, moi sy thay doi trong quy hoach ciu tric tan sé phai gan
lién véi viée quan tam to1 ti s6 C/I. Cac tan sb khong thé duoc 4n dinh mot
cach ngau nhién cho cac cell. Pé thuc hién duoc diéu nay, phuong phap phd

bién 1a chia cell theo thir tu.

2. Giai doan 1 (Phase 1): Sector hoa
Thay anten vo6 huéng (omni) bang 3 anten riéng biét dinh huéng dai
quat 120° 1a mot giai phap tach chia mot Cell thanh 3 Cells. D6 1a giai phap
dai quat hoa (sectorization — sector hoa). Cach lam nay khong doi hoi thém
mit bang cho cac Cell moi. Tuy cac Cell mdi phan biét nhau theo chirc nang

mang nhung chung van & tai mat bang ci.
Khi d6, tai mdi vi tri cii (Site) bay gior c6 thé phuc vu duoc 3 cell mai,
nhiing cell nay nhé hon va c6 3 anten dinh hudéng dugc dat & vi tri nay, goc

giita cac anten nay la 120°.
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____________ Bién giéi ban dau cia Cell Omnd

Bién gién cua Cell mén san tach

* Tram BTS ban diu
man khi tach, BTS ding anten
dinh hréng dai quat 120

Hinh 3.11: Giai doan 1 :Sector hoa

3. Giai doan 2: Tach chia nhé hon nira vé sau
v’ T4ch chia Cell 1:3 thém ln nita
Hinh 3.12 trinh bay viéc tach chia 3 thém lan nita. Lan tach nay sir
dung lai mit bang cii va thém mdi gap doi mat bang méi cho cac BTS méi.
O mit bang cii, anten can quay di 30° nguoc chiéu kim dong hd. Nhu
vy tong s6 mat bang gap 3 lan mit bang cii dé tra gia cho sy ting dung luong

mang 1én gap 3 lan.
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. = (]
- . #—» Dich hwéng anten cé san géc 30
_______ Btu g cell o6 (e thch) theo yéu céu tach chia lan nay
Bién gidn cell mé

‘ o Mt bang méi cia BTS méi
ol Mit bang BTS trwée ldu tach >_’ theo yéu céu tach chia lin nay

Hinh 3.12: Tédch chia 1:3 thém lan nita

v’ Tach chia 1:4 (sau lin dau chia 3)

————— BaEn gén cell i

— EBién oidn cell mdd

)H BTS méi }H BTS o dwoe ding lai sau tich

Hinh 3.13: Tach chia 1:4 (sau lan ddu chia 3)
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Su tach chia nay khong doi hoi xoay hudng anten ¢ tat ca cac BTS ¢
mat bﬁng cti. Vi tri BTS mat bf?mg méi duoc biéu thi trén hinh v& 3.13.

S6 lan s dung lai tan s, dung luong hé théng va sb luong mat béng
BTS déu tang 4 1an so véi trude khi chia tach.

Tuy theo yéu cu vé dung luong hé théng, viéc chia cell c6 thé duoc
thuc hién tiép tuc. Tuy nhién, moi sy thay doi trong quy hoach cAu tric tan s6
phai gan lién véi viéc quan tim t6i ti s6 nhidu C/I.

Bay gid ta hiy xét mot vi du dé thdy duoc su ting dung lugng khi thu
hep kich thudc cell. Gia thiét rang hé thong c6 24 tan sd va ching ta bat dau
tr mot cum 7 cell ¢6 ban kinh cuc dai 14 km. Sau do6 chung ta thuc hi¢n cac
giai doan 1 tdch 3 va 1 tach 4.

Ciing gia thiét rang mot thué bao c6 luu lugng 0,02 Erlang véi muc do
phuc vu GoS = 5%. Vi 24 tan sb, nghia 13 s6 kénh logic cta hé thong sé la:

24 x 8 =192 kénh

Trong giai doan thir nhat, khi 1 cum (s6 nhém tan s6) 1a N = 7, thi sd
kénh Iuu luong TCH cho méi cell 1a:

(192 -2 x7)/7=178/7=25TCH

Trong giai doan tiép theo, khi mot cum c6 N = 21. S6 kénh luu lugng
cho mdi cell la:

(192 -21)/21=171/21 =8 TCH

Trong giai doan thir nhat, ta phai st dung 2 kénh cho viéc diéu khién.
Trong cac giai doan tiép theo ta chi can danh 1 kénh cho viéc diéu khién 1a
du.

Cin cr bang Erlang ta s& c6 bang thong ké vé mat do luu luong qua cac

budce tach cell nhu sau:
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N S6 thué | So thué
Giai | Ban kinh TCH | Pham vi Hiéu qua
A N N A bao/ 1 | bao/km ,
doan 0 moi O 0 A ) trung ké
0
0 14 km 7 25 |499,2km | 999 2,0 76%
2
1 8 km 21 8 |166,4km | 227 1,4 54%
2
2 4 km 21 8 [416km*| 227 5,5 54%
3 2 km 21 8 |104km*| 227 21,8 54%

Tir bang ta thay, trong lan tach thir nhét, dung luong bi giam (sé thué
bao trén 1 km?® giam tir 2 xubng con 1,4) 1a do hiéu suét trung ké bi giam khi
s6 kénh trén mot cell it di. Tuy nhién, day 13 mot bude khong thé thiéu duoc
dé thuc hién cac budc tiép theo. Pdi véi cac bude tiép theo 1a qui trinh 1 tach
4, ban kinh cell giam 2 lan, nhung dung lugng ting 4 lan.

Nhu vay, ta thdy rang bién phap “cell split” lam giam kich thudc cua
cell. Nhung ciing lam ting dung luong hé théng. Bién phap nay phai duoc ap
dung theo timg giai doan phat trién ctia mang. Tuy nhién, bién phap nay ciing
c6 mot s6 han ché boi kich thude cell cling c6 gidgi han (gi61 han trén 1a do
cong suit birc xa ctia BTS va MS c¢6 han, gidi han dudi 1a do van dé nhiéu).
Pong thoi viée lap dat cac vi tri tram moi doi hoi kinh phi 16n, viéc khao sat
dé chon dugc nhirng vi tri thich hop cling gap nhiéu kho khan (nha tram dat
thiét bi, xay dung cot anten, mang dién ludi thudn tién...)

pé giai quyét van dé dung lugng & nhiing khu vuc c6 mat do rit cao ma
cac bién phap trén khong giai quyét duoc, thi viée st dung cac “minicell” va
cac “microcell” s& trd nén pho bién v4i pham vi phu séng nho, cong suat birc

xa cua BTS (thuong 13 cac tram Repeater) thap.
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3.3.4. Céu tric cell phan cAp (Hierarchical cell structures)

Khai niém vé cdu trac cell phan cap (hay phan 16p) 1a dya trén ¥ tudng
str dung mirc cong sudt thap nhat dé tbi thiéu hoa nhidu giao thoa. Cac 16p bao
gdm macro cell, micro cell, pico cell. Mdi 16p thuc hién cac chirc ning khac
nhau nhung duoc dinh nghia ro rang. Macro cell phuc vu cho cac cudc goi ma
nguoi thuc hién co tdc do di chuyén kha nhanh, chéng han cudc goi dugc thuc
hién trén 6 t6, micro cell phuc vu cho cac cudc goi cod tdc do di chuyén cham
hon nhu cua ngudi di bg. Trong khi d6 pico cell phu song Indoor ¢ nhitng khu
vuc nhu cic siéu thi hodc cac toa nha cao tang, trung tim thuong mai.

Vi viée dua vao cac 16p macro cell, pico cell, micro cell thi viéc tang
thém dung luong mang va cai thién chat luong thong tin 13 hoan toan co thé
thue hién duge. Theo d6 chirc ning ctia cac 16p thap hon 13 dé cung cap dung
lwong
(provide capacity) cho hé théng, con chic ning cua cac 16p cao hon 1a dé
cung cap viung phii séng (provide coverage), lap day céac 16 tréng trong ving
phu soéng cua cac 16p thap hon.

3.4. Giai phap quy hoach tan s6

Ngay nay cac nha cung cap dich vu di dong GSM sir dung hai dai tan
56, d6 14 GSM 900 va GSM 1800.

Mot s6 qubc gia & Chau My thi sir dung bang 850 Mhz va 1900 Mhz do
bang 900 Mhz va 1800 Mhz ¢ day da duoc st dung trude do.

Dai tan sd dung cho GSM 900 13 890 + 960 MHz, gom 124 tan s song
mang véi moi hudng:

Uplink: 890 ~ 915 MHz va Downlink: 935~960 MHz.

Dai tan s6 dung cho GSM 1800 13 1710 + 1880 MHz, gom 374 tan s

song mang voi mdi hudng:

Uplink: 1710~1785 MHz va Downlink: 1805~1880 MHz.
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Hién nay, tai Vi¢t Nam dang c6 3 nha cung cép dich vu di dong GSM
d6 1a Vinaphone, Mobiphone, Viettel, cing dong thdi hoat dong, nén dai tan
s6 han hep phai chia sé déu cho ca 3 mang.

Véi mang di dong VMS-Mobifone dai tan duoc an dinh cho mang nhu
Sau.

— GSM 900: Dai tan st dung trong VMS 1a 41 tan s tir kénh 84 dén

124 tuong g voi:
Uplink: 906,6 MHz + 914,8 MHz.
Downlink: 951,6 MHz + 959,8 MHz.

— GSM 1800: Dai tan sir dung trong VMS 1a tir kénh 579 dén 644

tuong img voi:

Uplink: 1723,6 MHz + 1736,6 MHz.
Downlink: 1818,6 MHz + 1831,6 MHz.

Tai nguyén tan sd c6 han trong khi s6 lugng thué bao thi ngay cang
tang 1én, nén viéc st dung lai tan sb 1a diéu tat yéu. Tuy nhién, khi str dung lai
tan s thi van dé nhidu déng kénh xuat hién. Do d6 can c6 sy hoach dinh tan

sO tot dé t6i thiéu hoa anh huong cua nhidu t6i chat lugng cua hé thong.
v' 3.4.1. Téi st dung lai tan s6

Mot hé thdng t6 ong 1a dua trén viée st dung lai tan s6. Nguyén 1y co
ban khi thiét ké hé thong t6 ong 1a cic mau st dung lai tan s6. Theo dinh
nghia st dung lai tan sb 1a viéc sir dung céac kénh vo tuyén 0 cung mot tan sb
mang dé phu séng cho cac ving dia 1y khac nhau. Cac ving nay phai cach
nhau mét cu ly du 16n dé moi nhiéu giao thoa dong kénh (c6 thé xay ra) chap
nhan duoc. Ti sb sOng mang trén nhiéu C/I phu thudc vao vi tri tirc thoi ciia
thué bao di dong do dia hinh khong déng nhat, sd lugng va kiéu tan xa.

v Mang miu (Cluster)
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Cluster 1a mot nhom céc cell. Cac kénh khong dugc tai st dung tan s6
trong mat cluster.

Nha khai thac mang dugc gidy phép st dung mot sb co han cac tan sd
v tuyén. Viéc quy hoach tan sd, ta phai sap xép thich hop cac tan sb vo tuyén
vao modt mang miu sao cho cac mang mau st dung lai tn s6 ma khong bi
nhiéu qua murc.

Hinh 3.14 mo6 ta cach phu song bang mang mau gém 7 cell don gian.

Hinh 3.14: Mang mdu gom 7 cells

v/ Cu ly dung lai tin s6
Ta biét rang st dung lai tAn s & cac cell khac nhau thi bi gidi han boi
nhiéu dong kénh C/I giita cac cell d6 nén C/I s& 1a mot van dé chinh can dugc
guan tam.
D@ dang thiy rang, vi mot kich thude cell nhat dinh, khoang cach st
dung lai tan sb phu thudc vao s6 nhom tan sd N. Néu N cang lon, khoang cach
str dung lai tan s6 cang 16n va nguoc lai.

Ta c6 cong thic tinh khoang cach st dung lai tan sb:
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D =R*\3*N
(trong d6: R 1a ban kinh cell)

Hinh 3.15: Khodng cdch tdi sir dung tan so
v Tinh toan C/I

Pong thoi ta ¢d cong thirc tinh ti s6 C/I nhur sau:

Khoang cach ta st dung

tin 55 D

(D - E) E

Hinh 3.16: So do tinh C/I
P 1a vi tri ctia MS thudc cell A, chiu anh hudéng nhiéu kénh chung tir
cell B 14 16n nhét.
Tai vi tri P (vi tri may di dong MS) ¢6:
c (D-R)* (D

X — _P)X — = ——l — _1)X
C.oaR'=1.0(D-R)* = 1 R R j (v3.N -1)

Trong d6: x 13 hé s truyén song, phd bién nim trong khoang tir 3 dén 4

doi voi hau hét cac moi truong.

= CI:—(dB) = 10*Ig(+/3.N -1)
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S cell (N) Ti s6 C/I (dB)
Kich thudc X
mang 3,0 3,5 4,0
3 9,0 105 | 12,0
4 117 | 137 | 156
7 16,6 | 194 | 2272
9 187 | 218 | 249
12 210 | 245 | 280
21 252 | 294 | 336

Bang quan hé N & C/1

Dé xac dinh vi tri cta cc cell dong kénh ta sir dung cong thirc:
N=i?+ij+j* (i;jnguyén)

Theo cong thirc ndy: di chuyén tir cell thir nhat di i cell theo mot hudng,
sau d6 quay di 60° va di chuyén di j cell theo huéng nay. Hai cell dau va cudi
ctia qua trinh di chuyén nay 13 hai cell dong kénh.

Phan b6 ti sé C/I can thiét dé hé théng c6 thé xac dinh s6 nhom tan sd
N ma ta c6 thé sir dung. Néu toan bd sé kénh quy dinh Y duoc chia thanh N
nhom thi méi nhém sé& chira (X /N) kénh. Vi tong s6 kénh Y 1 ¢ dinh nén s
nhém tan s6 N nho hon s& dan dén nhiéu kénh hon & moét nhém va mét dai
tram. Vi vay, viéc giam sb luong cac nhom tan sb sé cho phép moi dai tram
tang luu lwong nho d6 s& giam sd luong cac dai tram can thiét cho tai luu

lugng dinh trudc.
v’ 3.4.2. Céc mau toi str dung tan sé

Ky hiéu tong quéat ctia mau str dung lai tn s6: Mau M /N

Trong d6: M = tong s sites trong mang mau
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N = tong s cells trong mang mau

Ba kiéu mAu sir dung lai tan sé thuong dung 1a: 3/9, 4/12 va 7/21.

a) Mau tdi sir dung tn sé 3/9:

Mau tai sir dung lai tin sb 3/9 c6 nghia cac tan sb st dung duoc chia
thanh 9 nhém tan s an dinh trong 3 vi tri tram gdc (Site). MAu nay c¢6 khoang
cach gitra cac tram déng kénh la D = 5,2R.

Cdc tan s6 ¢ mau 3/9 (gid thiét cé 41 tan s6 tir cac kénh 84 dén 124 - 1a

$6 tan s6 sir dung trong mang GSM900 ciia VMS):

An dinh tan s6
Al |B1 |[C1 |A2 |B2 |C2 |A3 |B3 |C3
BCCH |84 |85 [86 |87 [88 [89 |90 |91 |92
TCH1 |93 [94 |95 |96 |97 |98 |99 |100 |101
TCH2 [ 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110
TCH3 | 111|112 |113 |114 |115 | 116 | 117 | 118 | 119
TCH4 [ 120 | 121 |122 [ 123 | 124

Ta thay mdi cell c6 thé phan bd cuc dai dén 5 séng mang.

Nhu vy, véi khai niém vé kénh nhu d& néi ¢ phan trude thi phai danh
mot khe thoi gian cho BCH, mot khe thoi gian cho SDCCH/8. Vay sé khe
thoi gian danh cho kénh luu luong ctia mdi cell con (5 x 8 —2) = 38 TCH.

Tra bang Erlang-B (Phu luc), tai GoS 2 % thi mét cell ¢6 thé cung cip
dung luong 29,166 Erlang.

Gia thiét trung binh mdi thué bao trong mot gio thuc hién 1 cudc goi
kéo dai 120s tirc 1a trung binh mdi thué bao chiém 0,033 Erlang, thi mdi cell

c6 thé phuc vu duogc 29,166/0,033 = 833 (thué bao).
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Hinh 3.17: Mdu tdi sir dung lai tan sé 3/9

Theo 1y thuyét, cau trac mang 9 cells ¢o ti s6 C/I > 9 dB dam bao GSM
lam viéc binh thuong.

Ti s6 C/A ciing 1a mdt ti s6 quan trong va ngudi ta ciing dua vao ti sb
nay dé dam béao rang viéc 4n dinh tin sd sao cho cic song mang lién nhau
khong nén dugc str dung & cac cell canh nhau vé mit dia 1y.

Tuy nhién, trong hé thdng 3/9 céac cell canh nhau vé mat dia 1y nhu Al
& C3, C1 & A2, C2 & A3 lai st dung cac song mang lién nhau. Piéu nay
chtng to rang ti s6 C/A ddi véi cac may di dong hoat dong & bién gidi giita
hai cell Al va C3 1a 0dB, day la mirc nhiéu cao mic du ti s6 nay 1a 16n hon ti
s6 chuan ctia GSM 1a (- 9 dB). Viéc sir dung céc bién phap nhu nhay tan, diéu
khién cong suat dong, truyén dan gian doan la nham muc dich giam t6i thiéu

cac hiéu tng nay.
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b) Mau tdi sir dung tan sé 4/12:

Mau sir dung lai tan s6 4/12 ¢6 nghia la céc tan sb st dung dugc chia
thanh 12 nhom tan s6 an dinh trong 4 vi tri tram gdc. Khoang cach giira cac
tram dong kénh khi d6 1a D = 6R.

Cac tan so o mau 4/12:

An dinh tan s6

Al |B1 |[C1 D1 A2 (B2 |[C2 (D2 |A3 |B3 |C3 |D3

BCCH |84 |85 |86 |87 |88 |89 |90 |91 |92 |93 |94 |95

TCH1 (96 |97 (98 |99 |100 |101 |102 | 103 |104 | 105 | 106 | 107

TCH2 | 108 | 109 | 110 | 111 | 112 | 113 | 114 | 115 | 116 | 117 | 118 | 119

TCH3 | 120 | 121 | 122 | 123 | 124

Ta thay mdi cell c6 thé phan b cuc dai 14 4 song mang.

Nhu vy, voi khai niém vé kénh nhu d3 noi ¢ phan trude, mot khe thoi
gian danh cho kénh BCH, mdt khe thoi gian danh cho kénh SDCCH/8. Vay
s6 khe thoi gian danh cho kénh luu luong ctia mdi cell con (4 x 8 — 2) = 30
TCH. Tra bang Erlang-B ( Phu luc ), tai GoS =2 % thi mdi cell c6 thé cung
cap dung luong 21,932 Erlang. Gia sit mdi thué bao chiém 0,033 Erlang thi
mdi cell co thé phuc vu duoc 21,932/0,033 = 664 thué bao.

Trong mau 4/12 s6 lugng céc cell D sap xép theo cac cach khac nhau
dé nham phuc vu cho céc cell A,B,C. Hiéu qua cua vi¢c diéu chinh nay la dé
dam bao hai cell canh nhau khong str dung hai séng mang lién nhau (khac véi

mau 3/9). Véi mau nay, khoang cach tai str dung tan s6 1a 1on hon.
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Hinh 3.18: Mau tdi sir dung lai tan s6 4/12
Vé 1y thuyét, cum 12 cells ¢6 ti s6 C/I > 12 dB. Pay la ti s6 thich hop

cho phép hé thong GSM hoat dong t6t. Tuy nhién, mau 4/12 ¢6 dung luong
thap hon so v6i mau 3/9 vi:

a) S6 lugng song mang trén mdi cell it hon (mdi cell c6 1/12 tong sb
song mang thay vi 1/9).

b) Hé s6 sir dung lai tan s6 thap hon (dong nghia véi khoang cach str

dung lai 14 16n hon).

C) Mdu tdi sir dung tan sé 7/21:
Mau 7/21 c6 nghia 13 cac tan sé st dung duogc chia thanh 21 nhém an

dinh trong 7 tram gbc. Khoang cach giita cac tram dong kénh 1a D = 7,9R.
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Cac tan so o mau 7/21:

An dinh tin sé

BCCH TCH
Al 84 105
Bl 85 106
Cl 86 107
D1 87 108
El 88 109
F1 89 110
Gl 90 111
A2 91 112
B2 92 113
C2 93 114
D2 94 115
E2 95 116
F2 96 117
G2 97 118
A3 98 119
B3 99 120
C3 100 121
D3 101 122
E3 102 123
F3 103 124
G3 104

Hinh 3.19: Mau tdi sir dung tan sé 7/21
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Ta thay mdi cell chi dugc phan bé tdi da 2 séng mang.

Nhu vay voi khai niém vé kénh nhu da noi & ph?m truedc. Phai co mot
khe thoi gian danh cho BCH va c6 it nhat mot khe thoi gian danh cho
SDCCH, s6 khe thoi gian danh cho kénh luu lugng cia mdi cell con (2 x 8 —
2) = 14 TCH . Tra bang Erlang-B (Phu luc), tai GoS = 2 % thi mdi cell c6 thé
cung cap mot dung luong 8,2003 Erlang. Gia sir mdi thué bao chiém 0,033
Erlang, nhu vay mot cell ¢o thé phuc vu duoc 8,2003/0,033 = 248 thué bao.

Nhan xét:

Khi sé nhom tan sd N giam (21, 12, 9), nghia 1a s6 kénh tan sd c6 thé
dung cho mdi tram (¥ /N) tang thi khoang cach giita cac tram dong kénh D s&
giam 7,9R; 6R; 5,2R. Piéu nay nghia 1a s6 thué bao dugc phuc vu sé& ting 1én
1a: 248; 664 va 883, nhung dong thoi nhiéu trong hé théng ciing ting 1én.

Nhu vay, viéc lya chon mau st dung lai tan sb phai dua trén cac dac
diém dia 1y ving phu song, mat do thué bao cuia ving phu va tong s6 kénh Y,
cua mang.

—Mau 3/9: s6 kénh trong mot cell 1 16n, tuy nhién kha ning nhiéu

cao. MO hinh nay thuong dugc &p dung cho nhiing vung c6 mat do
may di dong cao.

— Mau 4/12: sir dung cho nhitng ving c6 mat do luu lugng trung binh.

— Mau 7/21: sir dung cho nhitng khu vuc mat do thép.
v' 3.4.3. Thay déi quy hoach tan so theo phon bd lwu lwong
a) Thay doi quy hoach tan sé

v" Sw phén lq)(“') lwu lwgng v
Su thay do6i luu lugng va hiéu ing diém nong (hotspot) hinh thanh nhu
cau ting thém kénh tan s6 & mot cell nao d6. Khi d6 nguoi ta nghi ngay dén

kha ning 14y kénh tan s & cell nao ¢ luu luong rat nho dé thém vao cho cell
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nao ¢ luu luong qua 16n. Tuy nhién, viéc lam nay pha hong quy hoach tan sb
va mang lai can nhiu qua mtc cho phép néu nhu viéc thuc thi khéng ding

khoa hoc.

Hinh 3.20: Thay déi quy hoach tan sé

Hinh 3.20. biéu thi mot tinh hudng nhu vay: Pay 1a mau tai sir dung tan
sb 4/12. Tai mang mau X, cell D1 can 3 kénh tan s6 dé dam bao luu luong,
trong khi cell C3 chi can 1 kénh tan sé dé dap ung luu luong tai thoi diém

dang xet.

TThérm thn 56 (24 kénh tan s5)
A1[BI[CI[DI[4&2 [B2 [C2 [D2 [A3 [B3 | C3 D3
R4 (85|86 |87 |88 |89 |90 |91 |92 |93 |(04)]95
56 | 57| 98 | 99 | 100| 101 102 | 103 | 104| 105106 ] 107

=

T/
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Tai cell C3, ¢6 hai kénh tan sé 94 va 106, nhu vay nén chon tai tan 94

hay 106 dé chuyén sang D1 ?
v’ Anh hwong téi %

Cell D1 va cell D3 14 hai cell lién ké. Ma tai tan 94, 106 cua cell C3
lién ké véi tai tan 95, 107 cua cell D3. Chinh vi vay, chon tai tan nao du 1a 94

hay 106 dé dua sang D1 thi déu lam tang can nhidu kénh ké, d6i véi MS &
bién gidi D1 va D3 thi ti s6 % ctia chung gan bang 0 dB.

v’ Anh huéng téi (f_

Néu chon tai tan 94 (hay 106) tir cell C3 dua sang D1, thi cu ly sir dung
lai tan s6 94 (hay 106) bay gid 1a tir cell D1 ciia mang miu X dén cell C3 cia
mang mau Y, tic 1a di giam di mot nira so v6i ban dau. Nghia 1a nhidu kénh
chung tang 1én nghiém trong, ty s C/I giam dang ké.

Vi ban kinh cell R van giit nguyén, ma cu ly st dung lai tan s6 cua tai
tan chuyén sang giam chi con mot ntra, nghia 13 D/ R con lai mdt nira so voi
quy hoach trude. Vé 1y thuyét, diéu d6 1am giam ty s6 C/ I di chimg 6 + 8 dB.

Mudn phan tich chinh xac C/ I, phai ké dén yéu té dia hinh thuc té va
cac nhan t6 mang mau. Piéu nay can dén cong cu phan mém dic biét dé xir Iy
van dé bang mdy tinh.

Mot trong nhiing giai phap cho van dé nay 14 céu tric dong tam cia cell
duoc ting cuong thém tai tan ldy tir cell khac. Khi d6, céc tai tan sin c6 ban
dau cua cell van dugc dung nhu vén cé, con tai tin ting cudng duoc phat
cong suat bé hon & mirc microcell.

v’ Céc nhan t khdc

Cong cu phan mém quy hoach v6 tuyén sé& tinh dén nhiéu yéu t sau

day khi chuyén kénh tan so:

— Su khéc nhau vé cong suat phat vo tuyén ca cac BTS.
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— Su khac nhau vé anten duoc dung & cac co sé mat béng.

— Pia hinh thay d6i

— Mang mau thay doi. .v.v..

Vi GSM 1a hé thdng bi giéi han boi can nhidu, nén phai xét mau st
dung lai tan s6 nao c6 muc can nhiéu chép nhan duoc.
3.4.4. Quy hoach phi song khong lién tuc

Bai toan quy hoach nay phai xu ly dac biét. Tuy nhién, co s& giai bai
toan nay van 1a quy hoach tan sb sao cho cac ty sd C/ 1 va C/ A dat mirc quy
dinh chét lugng. Nhimg mau thuin phat sinh c6 thé dugc dung hoa tiy hoan

canh. Vi du: trong lang xa ven quéc 16 6 thé chiju C/ I nho.

Ving phi sdng

Hinh 3.21: Phu song khong lién tuc

v' 3.5. Thiét ké tan s6 theo phwong phép MRP (Multiple Reuse

Patterns)

Thiét ké hé thdng c6 dung lwong 16n voi chi phi cho ha tang 13 t6i thiéu
dang ngdy cang trd nén quan trong trong cudc chay dua gita cac nha dicu

hanh di dong. Phan nay trinh bay vé viéc ap dung k¥ thuat nhay tan két hop
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v6i mot phuong phap thiét ké tin sd tién tién, Multiple Reuse Patterns
(MRP) Pa mau sir dung lai.
3.5.1. Nhay tan — Frequency Hopping

Viéc tang dung luong mang bang cach giam cy ly tai st dung lai tan sé
s& kéo theo nhitng van dé vé nhiéu tan sb trd nén trim trong hon, diéu nay gay
khé khin cho viée thiét ké tan sd véi chat luong tdt. Mot sb ky thuat dugc st
dung nham giam bdt anh hudng cta nhidu nhu: nhay tan, diéu khién cong
suit, truyén phat gian doan DTX (Discontinuous Transmission). Trong phan
nay ta quan tim dén k¥ thuat nhay tan _ Frequency Hopping.

K¥ thuat nhdy tin dua ra hai khai niém phén tdn tin s6 va phéan tan
nhiéu.

Phan tan tan sd: TAn sd dugc phan chia nham cin bang chét luong tin
hiéu giita cac thué bao cho du thué bao d6 dang di chuyén nhanh hay cham.
Piéu ndy c6 nghia 1a do du trit cho Fadinh nhanh (Rayleigh Fading) 1 khong
can thiét. Chinh nho hiéu qua ctia phan tan tin s6 ma vung phi song duoc
tang lén do gidm dugc do dir trir cho Fadinh nhanh. Ngay nay, quy hoach cell
tiéu biéu dung 3 dB cho dy trit Fadinh nhanh.

Phan tan nhiéu: Cuong do nhiéu duoc chia sé déu cho cac thué bao dé
quy vé muc nhiéu trung binh.

NGi chung, v&i mot mang ludi sit dung k¥ thuat nhay tan thi ta c6 thé
giam cu ly tai su dung tan s6 do do c6 thé cai thién dugc dung luong ctua hé
théng so véi mang khong str dung ky thuat nhay tan.

v' Hiéu qua ciia ky thuit nhay tin

Phan tan nhiéu trong k¥ thuat nhay tan c6 thé duoc nhin nhan nhu su
giam tuong quan cta tin hiéu nhiéu trai qua nhimg cum (burst) lién tiép. Hinh
4.20 mo ta su suy giam tuong quan tin hi¢u trong ba truong hop, khi duong

Ién uplink ctia mot két ndi trong cell A bi gay nhiéu béi cac tram di dong
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trong cac cell dong kénh. Cell A duogc 4n dinh tan s6 1 va 10 trong ca ba

trueong hop.
No frequency hopping F requency hopping with Frequency hopping
traditional planning with out fixed frequency
groups

Cell B

M% on frequency 1. MS on frequency 1 MS on frequency 1
in cell A, and 10in cell 4. and 101in cell A.

Hinh 3.22: M4t vi du vé hiéu qud ciia ky thudt nhdy tan trén phén tdp nhiéu
ciia mét mang lwéi. Kich thude cia miii tén phan anh nhiéu twong quan giiva
cac cell dong kénh.

Truong hop thir nhat, mang khong st dung k¥ thuat nhay tan. MS két
ndi trén kénh tan sd 1 trong cell A. Sau do nhiéu I xuét hién tir mot thué bao &
cell B dong thoi hoat dong trén cung kénh tan s6 1. Tuong quan cua tin hiéu
nhiu trén cac cum lién tiép do d6 1a rat cao. Nhu vy chét luong ctia két ndi
1a x4u. Tinh hinh chi c6 thé cai thién néu cell dong kénh ngimg phat tin hiéu
trén kénh tan s nay hoac két ndi & cell A duogc thuc hién chuyén giao
Handover (boi Intra-cell Handover, hay Inter-cell Handover).

Trong trudng hop thir hai 1a truong hop nhdy tan trong quy hoach tan
s6 truyén thong, khi cac nhom tan sb an dinh cho timg cell. Két ndi trong cell
A nhay trén hai kénh tan s6 (1 va 10), cell B ciing vay. Do d6, ngudn nhiéu c6
thé thay d6i giita hai thué bao trong cell B, gay ra hai tin hiéu nhiéu I; va .
Bai vi cuong d6 hai tin hiéu nhiéu ndy c6 sy khac nhau kha rd rét, tuong quan
tin hiéu nhidu c6 thé thap hon cho cic cum lién tiép. N6i cach khac, sy phan

tan nhidu da ting 1én so véi truong hop khong dung k¥ thuat nhay tan.
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Truong hop cudi cung, mot thiét ké tan sb bat quy tic két hop voi ky
thuat nhay tan. Piém dic biét trong trudng hop nay 1a khong c6 su an dinh tan
s6 str dung trong mét cell va céc cell ddng kénh cta nd. Do do, cell B chi la
mot cell dé)ng kénh bd phan cua cell A, boi chung chi ¢6 mdt tan s dung
chung. Mit khéc, su sap xép nay tao ra sb cell dong kénh bo phan 14 16n hon,
trong vi du trén 1a cell C. Trong truong hop nay, nhitng cum khéc nhau cua
mot két ndi tai cell A s& bi nhiéu boi cac thué bao & nhitng cell khic nhau. Do
d6, cac cum lién tiép s& trai qua cac tin hiéu nhidu I, va |, , thong thuong 13
khong twong quan. Chinh vi vdy, & truong hop nay phan tan nhiéu 13 cao hon
so v6i thiét ké tan sb theo truyén théng. Ma thuat ngit goi 1a “Phén tan nhiéu
toi da” _ “Maximizing Interference Diversity”.

Vi du trén day trinh bay cach thirc dé c6 thé dat duoc phan tan nhiéu t6i
da, mot thiét ké tan sb khong st dung cac nhom tan sb cb dinh 1a thich hop
hon ca. Tuy nhién, cach thiét ké tan s6 nay biéu hién nhitng han ché, bao gdm
ca viéc thiét ké lai trén pham vi rong can thiét cho mot hé théng tién trién va
mo rong khong ngung.

Ap dung k¥ thuat da mau st dung lai MRP c6 thé dat dugc phan tan
nhiu t6i da ma van duy tri cdu tric thiét ké tan sd.

3.5.2. Phwong phap da miu sir dung MRP — Multiple Reuse Patterns

Phuong phap MRP 13 phuong phap tong quat dé dat dugc dung luong
cao bang cach sir dung lai tan s két hop véi k¥ thuat nhay tan. Phuong phap
MRP khai thac loi thé cta k¥ thuat nhay tan nhim ting dung luong. Co so
ctia phuong phap MRP 1a phan chia cac tan s6 thanh cac mau 16p bang tan sb
khac biét voi cac mirc do sir dung lai khac nhau va dung k¥ thut nhay tan két
hop chung lai & mot mtrc st dung lai trung binh. V&1 muc dich 1a trién khai
dugc cang nhiéu cang tdt cac bd thu phat TRX & céc cell hién tai dé tdi thiéu
chi phi cho lap dat tram mdi. Phan nay ta chi xét téi MRP sir dung nhay tan

bang co ban.

100



a) Phdn chia béng tan:

Budc dau tién cia phuong phap MRP 13 phan chia pho tan sin c6 thanh
cac bang tan khic nhau. Mot bang tan 13 bang tan BCCH, va mdt hay nhiéu
bang tan TCH theo nghia ring mot tan s6 di duoc dung 1am tan sé BCCH &
mot cell thi s€ khong dugc stir dung lam tan s6 TCH & mét cell khac va nguoc
lai. Bing tin BCCH dung dé thiét ké cho kénh diéu khién quang ba BCCH.
Ly do dung céc tin s BCCH duy nhat 1a:

o Luu lwong khong phu thujc vao dac tinh gidi ma BSIC: Khi MS
cd gang giai ma BSIC (Base Station Identity Code M3 nhan dang tram
gbc) trén kénh dong bd SCH (Synchronisation Channel), dic tinh nay
khdng bi anh hudng bai tai luu luong. Ly do 1a lvu lugng duoc an dinh
vao cac tan s6 TCH s& khong 1am nhiéu loan bat ky tan s6 BCCH ma
kénh déng bo SCH anh xa vao. Gidi ma nhan dang tram géc BSIC la
rat quan trong ddi v&i hiéu suat chuyén giao (Handover). Hiéu sut
handover khong tot s& lam ting sb lugng cac cudc goi bi rot.

e Don gian hoa viéc khai bdao danh sach cell ldn cdn: V&1 mot bang

tan BCCH riéng biét, s6 luong cac tan sb cell 1an cén s& duoc giam bot.

Viéc thiét ké s& don gian khi ma tit ca cic tan s6 ngoai trir tan sb

BCCH cua chinh cell 6 va trong danh sach cell 1an cén déu co thé

dugc st dung. Néu str dung tt ca cac tan sb sdn co nhu 1a céc tan s

BCCH sé& dan t6i két qua 1a danh sach cell 1an can dai hon 4nh huong

x4u t6i hiéu suat handover.

e Viéc thiét ké lai tdn sé TCH khong dnh hwéng gi tdi thiét ké tin sé

BCCH: Néu nhitng TRX bd sung dugc thém vao cac cell da co sin,

viéc thiét ké tan s6 BCCH s& khong bi anh hudng gi. Han ché duy nhét

can tinh dén 13 nhidu tan s6 ké bén. Chinh vi vay, s& 1a hop 1y khi gitr
cung thiét ké tan s6 cho du TRX bd sung duoc thém vao hé théng. Nha

diéu hanh mang do d6 biét rang néu thiét ké tan s6 BCCH t6t thi n6 van
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git nguyén duoc tinh trang tét, khong phu thudc vao nhimg tan sb
TCH.

e Loi ich ciia viéc diéu khién cong sudt va phdt gidn doan DTX: Chi
c¢6 cac tan s6 TCH co thé st dung phat gian doan va diéu khién cong
suit trén hudng xudng downlink. V&i mot bang tin BCCH riéng biét,
loi ich day du tir viéc diéu khién cong suét va phat gian doan DTX 1a
dat duoc trén huéng xubng downlink.

Budc tiép theo trong phuong phap MRP, nhimng tan sd con lai (TCH)

dugc phan chia thanh nhiing bang tan khac nhau. Nhu vay sé& ton tai mot bang

tan BCCH va vai bang tan TCH. Y tuong chinh 13 mot vai bang tan TCH

duoc ap dung nhitng mau sir dung lai khac nhau trén nhitng bo thu phat khac

nhau. B9 thu phat TCH thtr nhét trong tat ca cac cell s& str dung cac tan s cta

bang tan TCH thir nhat, bang tan TCH thir hai cho bd thu phat thi hai, v.v...

la;

Ly do cho viéc phan chia nhiing tan s6 TCH thanh cac bang khac nhau

e Kich cé sir dung lai tdn so trung binh phu thudc vao phin bé cdc
TRX ciia mang lwéi: Su phan bd TRX quyét dinh hé s st dung lai
tan sd trung binh ma ¢ thé ap dung trong mang. Hé s6 str dung lai tan
s6 trung binh dugc diéu chinh theo s6 TRX t6i da can thiét cho mdi cell
va s6 luong cell can s6 TRX nhu vay. Theo cach nay thi chat lugng hé
thong c6 thé kiém soat tot hon nhd diéu chinh trong xir 1y thiét ké tan
50.

o Khi mé rong thém TRX, dnh hwéng t6i thiét ké tin sé hign tai sé
nhé hon: Viéc phan chia bang tin TCH s& gi6i han s6 lugng cac yéu
cau cua cong tac thiét ké tan s6 khi c6 thém nhitng TRX dugc b sung.
Chi nhiing cell c6 cung s6 TRX hozc nhiéu hon méi bi anh huéng néu

c6 thém nhitng TRX bo sung. Vi duy, thém TRX thtr tu vao mét cell co
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ba TRX s& chi ¢6 anh hudng t6i nhitng cell ¢6 bén hodc ¢6 nhiéu hon
s0 TRX.

o Mt bién phdp ciu triic cho thiét ké tan sé: Vi viée phan chia biang
tan TCH thanh cac bang khac nhau, ciu trac s& trd nén hop 1y khi thiét
ké quy hoach tan s6 cho bd thu phat TCH thtr nhat ma khong lam thay
d6i quy hoach BCCH hay nhitng quy hoach cho nhitng b thu phat
TCH khac. Cau trac nay gitp don gian hon trong viéc dua ra thiét ké

tan sO moi va trong vi¢c phat hién ra thiét ké tan s6 khong tot.

b) An dinh tan sé

Viéc an dinh tan sb duoc minh hoa trong hinh 4.21, mot biéu dd chi ra
cach nhimg tan s khac nhau c6 thé 4n dinh cho mot ciu hinh MRP voi tdi da
bén TRX mbdi cell. Vi du nay xét thiét ké 12/10/8/6. Picu nay nghia 1a co 12
tan s6 BCCH (tan s6 1, 3, 5, ..., 23), 10 tin s6 TCH cho nhom 1 (tan sb 2, 4,
6, ..., 20), 8 tan s6 TCH nhom 2 (22, 24, 26, ..., 36) va 6 tan s6 TCH cho
nhoém 3 (25, 27, ..., 35). Hinh v€ cling chi ra su 4n dinh tan sb cho hai cell A

va B vo6i sb bo thu phat theo thir ty 13 hai va bon.

Phi tin sdn cd

e (I £ [5e

TCH group 2 TCH group 3

=

Mhiy tin bing co bin ff*ﬂ::} . Nhiytinbingco
trén hai tin 56 (1 v2 6) ' bin trén bén 1an sb
(22, 20, 26, 35)

Hinh 3.23: Vi du vé thiét ké tan sé véi phirong phap MRP
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Cell A dugc 4n dinh tan s6 BCCH thir 1 va tan s6 TCH thtt 6. Do d6
cell A s& st dung nhay tan bang co ban trén hai tan sb. Trong khi d6 cell B
dugc 4n dinh tan s6 BCCH thr 23 va céc tan s6 TCH thur 20, 26, 35. Do do,
cell B sir dung nhay tin bang co ban trén bon tan s6. Chl y rang, nhing tan sb
BCCH khéng can xéac dinh 1 vi tri, do d6 bat ky tan sd nao trong dai tan co
san déu c6 thé chon 1am tan s BCCH mién sao su chia taich BCCH/ TCH
duoc thoa man.

Khéng can phai lic nao ciing tudn thi chit ch& viée 4n dinh tan s theo
phuong phap MRP. Néu mét cell ton tai nhimg van dé vé chat luong thi c6
thé giai quyét van dé nay bang thay d6i mot tan sb trong cell d6 sang mot tan
s6 “trai luat”, tan s ma ban dau da duoc st dung trong nhom bo thu phat
khac. Tuy nhién, theo khuyén nghi thi viéc tuan thu ciu tric MRP nén thuc

hién mot cach chit ch& nhét co thé.

C) Thiét ké tan sé

Phuong phap MRP duoc phat trién nham xtr 1y déc trung tiéu biéu cia
mang ludi khi sy phan phdi TRX 1a khong dong déu. Piéu nay rat quan trong
khi mang té bao c6 su khac nhau vé nhitng dic tinh mang nhu kich ¢& cell, sd
phé tan sin c6 va dia hinh. C6 nghia 13 trong mang ludi, mot sé cell c¢6 nhiéu
TRX trong khi ¢6 nhitng cell véi s6 TRX it hon.

Pé tim hiéu cac trang thai str dung lai tin s6 khac nhau ctia nhitng cell
khac nhau véi s TRX 1a khac nhau, ta xem xét vi du sau: CAu hinh MRP
12/8/6/4 dugc chon cho téng s6 30 tan s6 san co. Trong do6, 12 tan s6 BCCH,
ba nhom tan s6 TCH 1an luot gom 8, 6, 4 tan s6. Trong vi du ndy ta gia thiét

rang ty 1& cac cell c6 2, 3, 4 TRX lan luot 14 20%, 30%, 50%.

H¢ 5o sw dung lai tin so trung binh ciia mgt cell = Tong so tan so trong

nhém én dinh cho cell 46 /S6 TRX ciia cell dé
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Do do, céc cell khac nhau s& ¢6 hé sd st dung lai tan s6 khac nhau: hé
s6 bang 10 véi cell c6 2 TRX, bang 8,7 vdi cell c6 3 TRX, va bang 7.5 véi
cell c6 4 TRX.

S6 TRX /cell 2 3 4
Ty I¢ cell (%) 20% 30% 50%

MRP groups 12/8 12/81/6 12/8/6/4
Hé s6 st dun

S0 ST g 12+8=1O 12+8+6:8,7 12+8+6+4=7,5
lai tan s6 TB 2 3 4

Str dung lai tan
s6 TB thuc té 10 9,0 8,5

(G161 han trén)

Do phan tan Nho Lén Rat 16n

Hé sb st dung lai tan sb trung binh thuc té dugc hiéu theo nghia “rai
rac”, vi khong phai tat ca cac cell déu trang bi dy du thiét bi. Vi du, TRX thu
3 dugc sur dung trén 80% téng s6 cell, do vay ma hé sb str dung lai thuc té cia
TRX nay rai rac s& 1a 6/ 0,8 = 7 (1am tron tir 7,5), tiy thudc vao phan bo dia Iy
cua nhirng cell vo1 TRX thtr 3. Do do, gi61 han trén ctua hé s6 str dung lai tan
sb thuc té cua cell c6 3 TRX sé la: (12+8+7)/3 =9,0.

Loi ich ctia nhdy tan s& ting cung vé&i sd lugng nhitng tan sb trong
chudi nhay tan. Nhitng cell c6 nhiéu TRX hon twong tng véi hiéu qua sir
dung lai cao hon, ciing dong nghia v6i mirc nhidu 1a cao hon, nhung véi
phuong phap MRP diéu nay dugc can bang vi mot dd phan tan nhiéu 1a 16n
hon.

Vi dy trén minh hoa MRP c6 thé diéu chinh thiét ké tan s6 theo phan bd
TRX trong hé thong. Tuy nhién, ciing phai chii ¥ rang MRP khong can thiét
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phai thuc hién trén toan bo hé théng, ma chi can ap dung cho nhimng ving co
dung luong cao. Ciing cd thé sir dung cac ciu hinh MRP khac nhau cho
nhitng vung dia ly khac nhau trong mang.

MAau MRP tai Ha Noi nam 2007 cua VMS Centerl la cAu hinh 15/ 12/
9/3:

Group

3.6. Giai phap ning cao kha ning truyén din

Truyén dan | co s rat quan trong trong thiét ké mang. Truyén dan trén
duong truyén vo tuyén c6 anh huodng téi chat lwong cudc goi cia mang.
Truyén dan trén Abi c6 anh hudng cu hinh va luu lugng phuc vy mang.
3.6.1. Ki thuat truyén din vé tuyén

Pic diém cua phuong thie théng tin di dong 14 truyén dan vo tuyén
bang song vi ba néi gitra BTS va BSC. Tuy nhién diéu nay lai han ché chat
lwong thué bao cia mang.
a) ddi tan sé

GSM sir dung phuong phép diéu ché téi thiéu Gause — GMSK cho diéu
ché céc tin hiéu sb co téc dd xap xi 270 kbit/s. Dai tan sb diéu ché c6 do rong
khoang 900 KHz do vay viéc lua chon cac kénh trong mot cell hoac cac cell
lan can c6 tan s6 qua nho s& gay nén maot su tap hop qua Ion vé dai tan pho
boi bang tan qua hep. Diéu nay cé thé khic phuc bang viéc sir dung lai tan s6

theo mau sir dung lai tan s6 mot cach khoa hoc dé tranh nhidu tan sé gay ra.
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b) Suy hao dwong truyén

M®6i truong song c6 anh huéng dén tin hiéu thu. Ton hao truyén song
phu thudc rat nhiéu vao anh hudng cua dia hinh va céc diéu kién vé khi tuong
va thity van. Mit khéc cac yéu té nay ludn thay doi theo thai gian (vi du : khi
xay dung thém nhing tda nha cao ting méi, nhiét @6 méi truong thay doi....).
Trong qué trinh truyén séng tin hiéu thu giam dan do khoang cach giira cac
tram phat va thu ngay cang xa nhau. Suy hao nay c6 thé ty I& binh phwong voi
khoang cach gitra tram thu va tram phat, trong diéu kién thanh phé thi n6 ty 1é
v6i mii 4 1an khoang céch - tac 13 véi mdi truong phuec tap thi moi nhiéu déu
tang 1én. Do d6 hata di dua ra cdng thire mang tinh chat thuc nghiém sau:
* Vung thanh phé
Lp(doé thi) = 69,55+26,16.lgfc —13,82.Ighb — a(hm) + (44,9-6,55.1ghb).lgd
(dB)

Trong do:

Lp(dd thi): Suy hao duong truyén dbi vai do thi déng dan (dB)

fc: Tan s6 song mang (150 + 1500) MHz

hb: Chiéu cao cua anten tram goc (30+ 200) m

hm: chiéu cao anten may di dong (1+ 20) m

d: Khoang céch tir tram gdc téi may di dong (1+ 20) km

Hé sb diéu chinh anten a(hm):

a(hm) = (1,1.1gfc — 0,7).hm —(1,56.1gfc -0,8) (dB)

Ciing c6 cong thure khac cho ving dong dan:

Lp(ngoai 6) = Lp(do thi) — 2[log(fc/28)]2 — 5,4 (dB)

Lp(ndng thdn) = Lp(do thi) — 4,78.(Igfc)2 +18,33(lgfc) - 40,49 (dB)

MO hinh Hata str dung rong rai nhung trong cac truong hop dac biét
nhu nha cao tan phai sitr dung Microcell véi anten ldp dat dudi mai nha can
thiét phai sir dung mot mo hinh khac.

Quy dinh : C/R >9 dB
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Pé han ché hién tuong nay, ta phai chu y dat tram cach xa vat can cua
anten phai c6 hudng tinh cao va xa vat can. Hién tuwong phan cach thoi gian s€
say ra khi hiéu khoang cach truyén gitta tin hiéu truyén truc tiép va tin hiéu
phan xa 16n hon 4.5 km.

Nhiéu giao thoa dong kénh (C/I)> 9 dB :

Dinh nghia ty sé gitta mirc séng mang mong mudn va séng mang
khong mong mudn. Nhiu giao thoa dong kénh 1a nhidu do tin hiéu thu khong
mong mudn ¢b cing tin sb véi tin hiéu thu mong mudn. Nhiéu nay thuong
xay ra khi str dung khong t6t mau str dung lai tan s, cac cell dung chung tan
s6 cach nhau khong xa hoac giita chiing c6 cac con séng hodc ao hd. Cac cell
cach nhau khong du sé bi nhiéu khi dung chung tan sb, con moi truong dién ly
ctia nudc tot hon dat do do cac cell dung chung tan sé duoc phan cach bai
song hod s& bi nhiéu giao thoa déng kénh.

Nhiéu giao thoa kénh 14n cin C/A:

Céc kénh c6 tan sd gan voi tin hiéu thu cua kénh 1an can minh, dai tan
ctia chung chong 1én nhau & muc d6 16n.

Khi st dung mau st dung lai tan s6 khong t6t ciing gy hién tuong
nhidu giao thoa kénh 1an can nghia 1a khoang cach giai tan gitta cac tan sb
song mang (kénh) cung cell, site bi nhiéu giao thoa.

Quy dinh: C/A >-9dB

Khi thiét ké mang ta luén phai do dac tham do dé xac dinh dugc céc ty
s6 C/I; C/A; C/R nham dua ra mot cau hinh phan b kénh va tan s6 hop ly.
3.6.2. Truyén din cho BTS

Cong viéc cudi clng cua thiét ké va ma rong mang 1 lya chon phuong
phép truyén dan téi cac tram moi duge bo sung. Truyén dan tir BSC t6i BTS
c6 thé bang mai truong cap quang hay vi ba nhung déu 1a duong truyén PCM.
Puong truyén dan BTS — BSC quy dinh cau hinh TRX cua BTS xac dinh luu

luong cua mang.

108



Phan phoi cac thong so co ban cua o

v

Cac thong s6 chung:

Tén MSC: Nhan dang MSC ma kénh nay duogc ndi téi.

Nhan dang BSC: Nhan dang BSC dugc ndi téi 6.

Nhan dang dia diém (site).

Tén dia diém (site name).

Théng s6 md ta o:

Tén 6 (cell) str dung anten site cting v&i nhan dang 6 (dugc danh sb
A, B, C, hoic 1, 2, 3, bat dau tir huéng bac theo chiéu kim dong ho).
Nhan dang 6 toan cau CGI.

Nhan dang tram BTS (BSIC).

Cong xuat phat cuia may phat BSWRB.

Phan bé tan sb vo truyén:

+ Tan s6 song mang BCCH

+ T4n s6 séng mang SDCCH

+ Tan s6 song mang két hop BCCH va SDCCH (CBCHNO)

CAc tan sb str dung c6 hudng Ién Ia:;

FL = 890,2 + 0,2 (n-1) (MH2) (3.7)

3.6.3. Phin bo cac khe thoi gian trén dwong truyén din t6i BTS

Ta biét rang truyén dan tir BSC toi BTS (giao dién Abis) 1a duong

truyén dan s6 PCM. Puong truyén din PCM sir dung 30 khe thoi gian (TS)
cho théng tin va ding TS0 va TS1 cho b&o hiéu viéc phan bé cac khe thoi
gian trong 30 tan so théng tin cho dudng PCM cho BTS nhu sau:

+ Mot TRX can mot khe thai gian cho tin hiéu thoai, s6 lidu.

+ Mot TRX can mot khe thoi gian cho dudng bao hiéu vo tuyén RSI.
(Radio Sgnaling Link).

+ Mot BTS can mot TS cho khai thac bao dudng OML. (Operation
Maintenace Link).
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Nhu vy ciu tr(c tan s6 trén duong truyén din PCM cho cac BTS s&
quy dinh cdu hinh TRX cua BTS va gidi han c4u hinh cuc dai TRX cho cac
site.

Vi du véi cdu hinh site cia mot Sector ¢6 BTS nhu sau: 4 TRX — 3
TRX — 2 TRX thi theo tinh toan ¢ trén ta duoc tong s6 TS 1a:

19 + 19 + 2 = 40 TS, nhu vay day 1a mot cdu hinh cuc dai cia BTS vé
truyén dan vi da sir dung hét s TS trong mot PCM.

110



KET LUAN

Do an t6t nghiép d trinh bay nhitng nét co ban nhat vé mang thong tin
di dong GSM, cung v6i mot s6 giai phap nang cip va md rong mang GSM.
Nang cip va mé rong mang 1a mot cong viée khé khin va doi hoi ngudi thuc
hién phai nam viing hé thdng, ngoai ra ciing can phai c6 nhiing kinh nghiém
thuc té va su trg giip cua nhiéu phuong tién hién dai dé co thé giam sat va
kiém tra roi tir 46 m&i dua ra cac giai phap dé nang cip va mo rong mang.

Do thoi gian thuc tip c¢6 han va nhitng han ché khong tranh khoi cua
viéc hiéu biét cac van dé dua trén 1y thuyét 1a chinh nén bao céo tét nghiép
ciia em chic chin khong tranh khoi nhitng thiéu s6t. Em rat mong c6 duoc
nhitng ¥ kién danh gia, gop ¥ cta cac thiy cb va cac ban dé do an thém hoan
thién.

Qua thoi gian thyc tdp em thay viéc ning cap va mé rong mang la mot
mang dé tai rong va ludn can thiét cho cac mang vién thong hién tai néi chung
va mang thong tin di dong néi riéng. Kha nang tng dung ciia dé tai 1a gitp ich
cho nhitng ngudi 1am cong tac nang cdp mo rong mang, 13 co so 1y thuyét dé
phan tich va tién hanh, tir 46 hoan toan c6 thé tim ra giai phap toi wu khoa hoc
nhat. V& phan minh, em tin tuéng rang trong twong lai néu dugc lam viée
trong linh vuc ndy, em sé& tiép tuc co sy nghién ctru mot cach sau sic hon nira
vé dé tai nay.

Em xin gui 16i cdm on chan thanh téi thady Nguyén Khic Hung ngudi
da truc tiép hudng dan va gitp d& em hoan thanh d6 4n tot nghiép nay. Pong
thoi em ciing giri 101 cam on t6i toan thé cac thay cd, cac ban va gia dinh
nhimg nguoi da giup d& va ung ho em trong sudt thoi gian qua.

Hai phong , Ngay thang nam 2009
Sinh vién thuc hién

Lé Cao Ha
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PHU LUC

*k*k
BANG ERLANG B
GoS (Grade of Service)

TCH 1% 2 % 3% 5% 10% 20% 40% TCH
1 01010 .02041 .03093 .05263 .11111 .25000 .66667 1
2 15259 .22347 .28155 .38132 .59543 1.0000 2.0000 2
3 45549 60221 .71513 .89940 1.2708 1.9299 3.4798 3
4 86942 1.0923 1.2589 1.5246 2.0454 2.9452 5.0210 4
5 1.3608 1.6571 1.8752 2.2185 2.8811 4.0104 6.5955 5
6 1.9090 2.2759 25431 2.9603 3.7548 5.1086 8.1907 6
7 2.5009 29354 3.2497 3.7378 4.6662 6.2302 9.7998 7
8 3.1276 3.6271 3.9865 4.5430 5.5971 7.3692 11.419 8
9 3.7825 4.3447 4.7479 5.3702 6.5464 8.5217 13.045 9
10 44612 5.0840 5.5294 6.2157 7.5106 9.6850 14.677 10
11 5.1599 5.8415 6.3280 7.0764 8.4871 10.857 16.314 11
12 5.8760 6.6147 7.1410 7.9501 9.4740 12.036 17.954 12
13 | 6.6072 7.4015 7.9967 8.8349 10.470 13.222 19.589 13
14 | 7.3517 8.2003 8.8035 9.7295 11.473 14.413 21.243 14
15 |8.1080 9.0096 9.6500 10.633 12.484 15.608 22.891 15
16 |8.8750 9.8284 10.505 11.544 13.500 16.807 24.541 16
17 9.6516 10.656 11.368 12.461 14.522 18.010 26.192 17
18 10.437 11.491 12.238 13.385 15548 19.216 27.844 18
19 11.230 12.333 13.115 14.315 16.579 20.424 29.498 19
20 12.031 13.182 13.997 15.249 17.613 21.635 31.152 20
21 12.838 14.036 14.885 16.189 18.651 22.848 32.808 21
22 13.651 14.896 15.778 17.132 19.692 24.046 34.464 22
23 14.470 15.761 16.675 18.080 20.737 25.281 36.121 23
24 15.295 16.631 17.577 19.031 21.784 26.499 37.779 24
25 16.125 17.505 18.483 19.985 22.833 27.720 39.437 25
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26 |16.959 18.383 19.392 20.043 23.885 28.941 41.096 26
27 |17.797 19.265 20.305 21.904 24.939 30.164 42.755 27
28 |18.640 20150 21.221 22.867 25.995 31.388 44.414 28
20 |10487 21.039 22140 23.833 27.053 32.614 46.074 29
30 |20337 21.932 23.062 24.802 28.113 33.840 47.735 30
31 |21.191 22827 23.987 25773 29.174 35067 49.395 31
32 | 22048 23725 24914 26746 30.237 36.295 51.056 32
33 | 22009 24626 25844 27.721 31.301 37.524 52.718 33
34 |23772 25529 26776 28.698 32.367 38.754 54.379 34
35 | 24638 26455 27711 29.677 33434 39.985 56.041 35
36 | 25507 27.343 28.647 30.657 34503 41216 57.703 36
37 | 26378 28254 29585 31.640 35572 42448 59.365 37
38 |27.252 20166 30526 32.624 36.643 43.680 61.028 38
30 |28.129 30081 31.468 33.609 37.715 44.913 62.690 39
40 |20007 30997 32412 34596 38.787 46.147 64.353 40
41 |20888 31.916 33.357 35584 39.864 47.381 66.016 a1
42 | 30771 32836 34305 36574 40.936 48.616 67.679 42
43 | 31.656 33.758 35253 37.565 42.011 49.851 69.342 43
44 | 32543 34682 36203 38557 43.088 51.086 71.066 44
45 | 33432 35607 37.155 39550 44.165 52.322 72.669 45
46 | 34322 36534 38108 40545 45243 53559 74.333 46
A7 135215 37.462 39.062 41.540 46.322 54.796 75.997 4l
48 136100 38.392 40018 42.537 47.404 56.033 77.660 48
49 137004 39323 40975 43534 48481 57.270 79.324 49
50 137001 40255 41.933 44533 49562 58508 80.988 50
51 138800 41.189 42.892 45533 50.644 59.746 82.652 51
52 | 52
TCH| 1% 2% 3% 5% 10% 20% 40% TCH
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