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LOI NOI PAU
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Trong cudc séng hang ngdy thong tin lién lac dong mot vai tro rat quan trong
va khong thé thiéu duoc. No quyét dinh nhiéu mat hoat dong cua xa hoi, giap con
ngudi nam bat nhanh chong cac thong tin c¢6 gia tri vin hoa, kinh té, khoa hoc ky
thuat rat da dang va phong phu.

Ngay nay véi nhitng nhu cau ca vé s luong va chat luong cua khach hang
sir dung cac dich vu vién thong ngay cang cao, doi hoi phai co nhitng phuong tién
thong tin hién dai nham dap tng cac nhu ciu da dang ciia khach hang “moi lic, moi
noi” ma ho can.

Thong tin di dong ngay nay di tré thanh mot dich vy kinh doanh khéng thé
thiéu dugc cua tat ca cac nha khai thac vién thong trén thé giéi. Di véi cac khach
hang vién thong, nhat 13 cic nha doanh nghiép thi thong tin di dong trd thanh
phuong tién lién lac quen thudc va khong thé thiéu duoc. Dich vu thong tin di dong
ngay nay khong chi han ché cho cac khach hang gidu c6 nita ma né dang dan tré
thanh dich vu pho cap cho moi déi tuong vién thong.

Trong nhiing ndm gan ddy, linh vyc thong tin di dong trong nuédc da co
nhirng budc phat trién vuot bac ca vé co sd ha tﬁng 14n chét luong phuc vu. Voi su
hinh thanh nhiéu nha cung cép dich vu vién thong moi da tao ra sy canh tranh dé
thu hat thi phan thué bao gitta cic nha cung cp dich vu. Cac nha cung cp dich vu
lién tuc dua ra cac chinh sach khuyén mai, giam gia va da thu hut dugc rat nhiéu
khach hang sir dung dich vu. Cuing v6i d6, mirc séng chung cta toan xa hoi ngay
cang duoc nang cao da khién cho sé luong cac thué bao sir dung dich vu di dong
tang dot bién trong cac nim gan day.

Céc nha cung cap dich vu di dong trong nudc hién dang sir dung hai cong
nghé 12 GSM (Global System for Mobile Communication - Hé théng thong tin di
dong toan cau) voi chuan TDMA (Time Division Multiple Access - da truy cap
phéan chia theo thoi gian) va cong nghé CDMA (Code Division Multiple Access - da

truy cap phan chia theo ma). Cac nha cung cp dich vu di dong sir dung hé théng



thong tin di dong toan cau GSM 1a Mobiphone, Vinaphone, Viettel va cic nha cung
cap dich vu di dong sir dung cong nghé CDMA 1a S-Fone, EVN, Hanoi Telecom.

Céc nha cung cép dich vu di dong str dung cong nghé CDMA mang lai nhiéu
tién ich hon cho khach hang, va ciing dang dan 1én manh. Tuy nhién hién tai do nhu
cau sir dung cua khach hang nén thi phan di dong trong nudc phan 16n van thude vé
cac nha cung cip dich vu di dong GSM véi s6 luong cac thué bao 14 ap dao. Chinh
vi vay viéc t6i uu hoa mang di dong GSM 1a vi¢c lam rat can thiét va mang mot ¥
nghia thyc té rat cao.

Trén co sd nhitng kién thue tich luy trong nhimg nim hoc tip chuyén nganh
Dién Tir - Vién Thong tai trudng dai hoc Bach Khoa Ha Noi va sau thoi gian thuc
tap tai phong Ky thuat Khai thac thudc Trung tam di dong KVI cong ty VMS-
MobiFone cing voi sy hudng dan cua thady Nguyén Tién Quyét, em da tim hiéu,
nghién ctru va hoan thanh d6 4n t6t nghiép voi dé tai “Toi wu héa mang di dong
GSM”.

Em xin chan thanh cam on Trudng phong P Vii Anh_Phong Cong nghé va
Phat trién mang, Truong phong Nguyén Xuan Nghia Phong K§ thuat Khai thac da
tao diéu kién gitp d& em trong dot thyc tap tt nghiép.

DPong thoi, em xin guri 161 cam on chan thanh t6i thly Nguyén Tién Quyét
cing véi to trudng to téi uu héa anh Pd Trung Minh va cac can bd phong Ky
thuat Khai thac thudc cong ty thong tin di dong VMS MobiFone khu vuc I da truc

tiép hudng dan va giup d& em hoan thanh do 4an tét nghiép nay.

Ha Noi, Ngay Thang Nam 2007
Sinh vién thuc hién

Hoang Anh Diing
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Dé tai duoc chia thanh hai phan:
= Phan I: TONG QUAN VE MANG DI PONG GSM
» Phan II: TOI UU HOA MANG DI BPONG GSM
Phan I ctia dé tai s& d& cip toi nhitng khai niém co ban nhat vé hé thong
thong tin di dong GSM.
Phén II trinh bay céc tinh toan mang GSM cung véi cong tac toi uu hoa hé
théng.
Noi dung chinh dugc trinh bay trong cac chuong nhu sau:
»  Chuong I: Gi61 thi¢u vé lich sir phat trién mang GSM va ciu trac dia
1y ciia mang.
» Chuong II: Trinh bay vé cac thanh phan chtc ning trong hé thong.
= Chuong III: Trinh bay cé4c tinh toan mang GSM vé dung luong va cac
yéu t6 anh hudng t6i chat luong phu song.
= Chuong IV: Trinh bay nhiing quy hoach thiét ké hé thong.
» Chuong V: Céc chi tiéu chit luong hé thdng, gia tri khuyén nghi va
cac chi tiéu chat luong thuc té dat duoc cua mang VMS MobiFone.
» Chuong VI: Gidi thiéu mot sO cong tac tdi uwu hoa tai mang

VMS MobiFone.
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Phan I
TONG QUAN VE MANG GSM

Chuwong I
1. GIOI THIEU CHUNG VE MANG GSM

Hé théng thong tin di dong toan ciu (tiéng Phap: Groupe Spécial Mobile
tiéng Anh: Global System for Mobile Communications; viét tit GSM) 1a mot cong
nghé dung cho mang thong tin di dong. Dich vu GSM dugc sir dung bdi hon 2 ty
ngudi trén 212 qubc gia va ving lanh thé. Cac mang thong tin di dong GSM cho
phép c6 thé roaming véi nhau do d6 nhitng may dién thoai di dong GSM ciia cac
mang GSM khéc nhau & co thé su dung duoc nhiéu noi trén thé gidi.

GSM 1a chuan phd bién nhit cho dién thoai di dong (DTDD) trén thé gidi.
Kha ning pht song rong khap noi cia chuan GSM 1am cho né tré nén phd bién trén
thé gidi, cho phép nguoi sir dung co thé sir dung DPTDPD cuia ho ¢ nhiéu ving trén
thé gidi. GSM khac véi cac chuin tién than cia n6 vé ca tin hidu va tdc do, chat
luong cudc goi. NO dugc xem nhu 1a mdt hé théng DTDD thé hé thi hai (second
generation, 2G). GSM 1a mdt chuidn mé, hién tai n6 duoc phat trién boi 3rd
Generation Partnership Project (3GPP).

Pung vé phia quan diém khach hang, loi thé chinh cia GSM 1a chét lugng
cudc goi tot hon, gia thanh thap va dich vu tin nhan. Thuén lgi d6i véi nha dicu
hanh mang 14 kha ning trién khai thiét bi tir nhidu ngudi cung tng. GSM cho phép
nha diéu hanh mang c6 thé két hop chuyén vang voi nhau do vay ma ngudi st dung

c6 thé sir dung dién thoai cua ho & khap noi trén thé gidi.


http://vi.wikipedia.org/w/index.php?title=Roaming&action=edit
http://vi.wikipedia.org/w/index.php?title=M%E1%BA%A1ng_th%C3%B4ng_tin_di_%C4%91%E1%BB%99ng&action=edit
http://vi.wikipedia.org/wiki/Ti%E1%BA%BFng_Anh
http://vi.wikipedia.org/wiki/Ti%E1%BA%BFng_Ph%C3%A1p

1.1. Lich sir phat trién mang GSM

Nhitng nam dau 1980, h¢ thong vién thong té bao trén thé gidi dang phat
trién manh mé dic biét 1a & Chau Au ma khong duoc chuin hoa vé cac chi tiéu ki
thuat. Diéu ndy da thac giuc Lién minh Chau Au vé Buu chinh vién thong CEPT
(Conference of European Posts and Telecommunications) thanh 1ap nhém dac trach
vé di dong GSM (Groupe Spécial Mobile) véi nhiém vu phat trién mot chuan thong
nhat cho hé thong thong tin di dong dé c6 thé st dung trén toan Chau Au.

Ngay 27 thang 3 nam 1991, cudc goi dau tién st dung cong nghé GSM dugc
thuc hién bdi mang Radiolinja ¢ Phan Lan (mang di dong GSM dau tién trén thé
gioi).

Nam 1989, Vién tiéu chuan vién thong Chau Au ETSI (European
Telecommunications Standards Institute) quy dinh chudn GSM 13 mét tiéu chuan
chung cho mang thong tin di dong toan Chau Au, va nim 1990 chi tiéu k¥ thuat
GSM phase I (giai doan I) duoc cong bé.

Niam 1992, Telstra Australia 1a mang dau tién ngoai Chau Au ky vao bién
ban ghi nhé GSM MoU (Memorandum of Understanding). Cling trong nam nay,
thoa thuan chuyén ving qubc té dau tién duoc ky két giita hai mang Finland
Telecom cua Phan Lan va Vodafone ciia Anh. Tin nhin SMS dau tién ciing dugc
gui di trong nam 1992.

Nhitng nam sau d6, hé théng thong tin di dong toan cau GSM phat trién mot
cach manh mé, cung véi sy gia ting nhanh chong cua cac nha diéu hanh, cic mang
di dong méi, thi sé lwong cac thué bao ciing gia ting mot cach chong mat.

Nam 1996, sb thanh vién GSM MoU di 1én t&i 200 nha diéu hanh tir gan 100
qudc gia. 167 mang hoat dong trén 94 quéc gia v6i s6 thué bao dat 50 triéu.

Nam 2000, GPRS dugc tng dung. Nam 2001, mang 3GSM (UMTS) duoc di
vao hoat dong, sd thué bao GSM di vuot qua 500 triéu. Nam 2003, mang EDGE di
vao hoat dong.

Cho dén nam 2006 sb thué bao di dong GSM da 1én t6i con sb 2 ti vé6i trén
700 nha diéu hanh, chiém gan 80% thi phan thong tin di dong trén thé gidi. Theo du
doan cia GSM Association, ndam 2007 s thué bao GSM s& dat 2,5 ti.

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



IDEM: 0.9% Analog: 0.2%
PDC: 1.4% comalne: 1.0%
TOMA: 7.0% ’7
WCDMA: 3.3% : CDMA2000 1X: 10.7%

COMAZ000 1xEV-DO: 1.8%

GEM: 79.6%

Neudn: GSM Association fwww.gsmworld.com)

Hinh 1-1 Thi phan thong tin di dong trén thé gi6i nim 2006

1.2. Cau tric dia Iy ciia mang

Moi mang dién thoai cAn mot cAu trac nhat dinh dé dinh tuyén cac cudc goi
dén tong dai can thiét va cudi cuing dén thué bao bi goi. O mdt mang di dong, ciu
trac nay rit quan trong do tinh luu thong cia cic thué bao trong mang. Trong hé

théng GSM, mang duoc phan chia thanh cac phan ving sau (hinh 1.2):

Ving phuc v GSM ( Tt o cac quic gia thanh wién)

Ving phuc v PLMN (mit hay nhifu wing & mit meéc)

Ving phuc v MSC (ving duoe digu khidn b mat MSC)

Ving dinh v (ving dinh v v4 tim goy)

Cell (&)

(Ving oo mit tram gfc riéng)

Hinh 1-2 Phén cép ciu tric dia Iy mang GSM
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Hinh 1-3 Phan vung va chia 6

1.2.1. Vung phuc vu PLMN (Public Land Mobile Network)

Vung phuc vu GSM 1a toan b vung phuc vu do su két hop cua cac quéc gia
thanh vién nén nhitng may dién thoai di dong GSM cua cic mang GSM khac nhau
& ¢6 thé st dung duogc nhiéu noi trén thé gioi.

Phén cép tiép theo 13 ving phuc vu PLMN, d6 c6 thé 13 mot hay nhiéu ving
trong mot qudc gia tiy theo kich thude cua vung phuc vu.

Két ndi cac dudng truyén giita mang di dong GSM/PLMN va cac mang khac
(c6 dinh hay di dong) déu ¢ mirc tong dai trung ké qudc gia hay qudc té. TAt ca cac
cudc goi vao hay ra mang GSM/PLMN déu dugc dinh tuyén thong qua tong dai vo
tuyén cong G-MSC (Gateway - Mobile Service Switching Center). G-MSC 1am
viéc nhu mét tong dai trung ké vao cho GSM/PLMN.

1.2.2. Vung phuc vu MSC
MSC (Trung tam chuyén mach cac nghi¢p vu di dong, goi tat 1a téng dai di
dong). Vung MSC 1a mot by phan cua mang dugc moét MSC quan 1y. Pé dinh

tuyén mot cudc goi dén mot thué bao di dong. Moi thong tin dé dinh tuyén cudc goi



to1 thué bao di dong hién dang trong vung phuc vu cia MSC dugc luu gitt trong bo
ghi dinh vi tam tra VLR.

Mot vung mang GSM/PLMN duogc chia thanh mot hay nhiéu vung phuc vu
MSC/VLR.

1.2.3. Vung dinh vi (LA - Location Area)

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

Hé théng c6 thé nhan dang vung dinh vi béng cach st dung nhan dang vung
dinh vi LAI (Location Area Identity):

LAI =MCC + MNC + LAC

MCC (Mobile Country Code): mi qudc gia

MNC (Mobile Network Code): ma mang di dong

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

1.2.4. Cell (Té bao hay 6)

Vung dinh vi dugc chia thanh mot s6 6 ma khi MS di chuyén trong do thi
khong can cdp nhat thong tin vé vi tri v6i mang. Cell 1a don vi co s ctia mang, 1a
mot vung phu séong vo tuyén duoc nhan dang béng nhan dang 0 toan cau (CG)).
M&i 6 duoc quan 1y bai mot tram vo tuyén gdc BTS.

CGI=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 mot 6 béng cach st dung ma nhan dang tram

gdc BSIC (Base Station Identification Code).
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Cac ky hiéu:
0SS : Phan hé khai théc va hd trg
AUC : Trung tdm nhan thyc
HLR : BO ghi dinh vi thuong tra
MSC : Téng dai di dong
BSS : Phan hé tram géc
BSC : B6 diéu khién tram gbc
OMC : Trung tam khai thac va bao dudng
SS : Phan hé chuyén mach
VLR : BO ghi dinh vi tam tra
EIR : Thanh ghi nhan dang thiét bi

BTS : Tram v6 tuyén gdc
MS : Tram di dong
ISDN : Mang sb lién két da dich vu

PSTN (Public Switched Telephone Network):
Mang chuyén mach dién thoai cong cong
PSPDN : Mang chuyén mach goi céng cong
CSPDN (Circuit Switched Public Data Network):
Mang s6 liéu chuyén mach kénh cong cong
PLMN : Mang di dong mat dat cong cong



2.2. Cac thanh phan chirc ning trong hé thong
Mang thong tin di dong cong cong miat dat PLMN (Public Land Mobile
Network) theo chuan GSM dugc chia thanh 4 phan h¢ chinh sau:
v Tram di dong MS (Mobile Station)
v Phan hé tram gbc BSS (Base Station Subsystem)
v Phan hé chuyén mach SS (Switching Subsystem)

v" Phan hé khai thac va ho tro (Operation and Support Subsystem)

2.2.1. Tram di dong (MS - Mobile Station)

Tram di dong (MS) bao gém thiét bj tram di dong ME (Mobile Equipment)
va mot khéi nho goi 14 modun nhin dang thué bao (SIM-Subscriber Identity
Module). D6 1a mdt khéi vat 1y tach riéng, chéng han 1a mét IC Card hoac con goi
1a card thong minh. SIM cung véi thiét bi tram (ME-Mobile Equipment) hop thanh
tram di dong MS. SIM cung cip kha ning di dong ca nhan, vi thé nguoi st dung co
thé la'ip SIM vao bat ctr may di¢én thoai di dong GSM nao truy nhéap vao dich vu da
dang ky. Mbi dién thoai di dong duogc phan bi¢t bdi mot s6 nhan dang dién thoai di
dong IMEI (International Mobile Equipment Identity). Card SIM chtra mot sé nhan
dang thué bao di dong IMSI (International Subcriber Identity) dé hé thong nhan
dang thué bao, mot mat ma dé xac thuc va céc thong tin khac. IMEI va IMSI hoan
toan dgc lap véi nhau dé dam bao tinh di dong ca nhan. Card SIM c6 thé chéng Viéc
sir dung trai phép bang mat khau hozc s6 nhan dang ca nhan (PIN).

Tram di dong & GSM thyc hién hai chirc nang:

— Thiét bi vat Iy dé giao tiép giita thué bao di dong voi mang qua dudng vo
myén.

— Pang ky thué bao, & chic ning thir hai nidy mdi thué bao phai c6 mot thé
goi l1a SIM card. Trir mot sb truong hop dac biét nhu goi cép cuu... thué bao chi co

thé truy nhap vao hé théng khi cim thé nay vao may.

2.2.2. Phan hé tram goc (BSS - Base Station Subsystem)
BSS giao dién tryc tiép v6i cac tram di dong MS bang thiét bi BTS thong

qua giao di¢n vO tuyén. Mait khéac BSS thyc hién giao dién véi cac téng dai ¢ phan



hé chuyén mach SS. Tém lai, BSS thuc hién dau ndi cac MS voéi téng dai va nho
vay ddu ndi nhitng ngudi st dung cac tram di dong voi nhimg ngudi str dung vién
thong khac. BSS ciing phai duoc diéu khién, do d6 n6 duoc ddu ndi véi phan hé van
hanh va bao dudng OSS. Phan hé tram gdc BSS bao gom:
v TRAU (Transcoding and Rate Adapter Unit): Bo chuyén d6i ma va
phéi hop téc do.
v" BSC (Base Station Controler): B diéu khién tram gdc.

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

2.2.2.1. Khoi BTS (Base Tranceiver Station):

Mot BTS bao gom céc thiét bi thu /phat tin hiéu séng vo tuyén, anten va bd
phan ma hoa va giai mi giao tiép voi BSC. BTS 1a thiét bj trung gian giita mang
GSM va thiét bi thué bao MS, trao d6i thong tin vdi MS qua giao dién vo tuyén.
M&bi BTS tao ra mot hay mot sé khu vic ving phu séng nhat dinh goi 13 t& bao

(cell).

2.2.2.2. Khéi TRAU (Transcode/Rate Adapter Unit):

Khéi thich img va chuyén d6i ma thyc hién chuyén d6i ma thong tin tir cac
kénh vo tuyén (16 Kb/s) theo tiéu chuan GSM thanh cac kénh thoai chuan (64 Kb/s)
truéc khi chuyén dén tong dai. TRAU I thiét bi ma ¢ d6 qua trinh ma hoa va giai
ma tiéng dac thu riéng cho GSM dugc tién hanh, tai day cling thyc hién thich ung
tdc do trong treong hop truyén sé lidu. TRAU 1a mot bd phan ctia BTS, nhung ciing
c¢6 thé duoc dat cach xa BTS va tham chi con dat trong BSC va MSC.

2.2.2.3. Khéi BSC (Base Station Controller):

BSC c6 nhiém vu quan 1y tit ca giao dién vo tuyén thong qua cac 1énh diéu
khién tlr xa. Cac 1énh nay chi yéu la 1énh an dinh, giai phong kénh vo tuyén va
chuyén giao. Mot phia BSC duoc ndi voi BTS, con phia kia ndi voi MSC ciia phan
hé chuyén mach SS. Giao dién gitrta BSC va MSC la giao dién A, con giao di¢n
gitta BTS va BSC 1a giao dién A.bis.



Cac chwe nang chinh cua BSC:

1. Quan Iy mang vo tuyén: Viéc quan 1y vo tuyén chinh 1a quan 1y cac cell va
cac kénh logic ctia chung. Cac sb liéu quan 1y déu dugc dua vé BSC dé do dac va
xir ly, chang han nhu luu lwong thong tin & mot cell, mdi truong vo tuyén, sd luong
cudc goi bi mét, cac lan chuyén giao thanh cong va thét bai...

2. Quan ly tram v6 tuyén gbc BTS: Trudc khi dua vao khai thac, BSC 1ap ciu
hinh cta BTS (' s6 may thu/phat TRX, tin s6 cho mdi tram... ). Nho ¢6 ma BSC co
san mot tap cac kénh vo tuyén danh cho diéu khién va ndi thong cude goi.

3. Piéu khién ndi thong cac cudc goi: BSC chiu trach nhi¢m thiét lap va giai
phong cac d4u nbi téi may di dong MS. Trong qua trinh goi, su d4u ndi duge BSC
giam sat. Cuong do tin hiéu, chat lugng cudc dau ndi dugc & may di dong va TRX
giri dén BSC. Dya vao d6 ma BSC sé& quyét dinh cong suit phat t6t nhit cuia MS va
TRX dé giam nhidu va ting chat lwong cudc dau nbi. BSC ciing diéu khién qua
trinh chuyén giao nho cac két qua do ké trén dé quyét dinh chuyén giao MS sang
cell khac, nhim dat dugc chat luong cudc goi tot hon. Trong trudng hop chuyén
giao sang cell cia mot BSC khéc thi n6 phai nho sy trg giup cua MSC. Bén canh
d6, BSC ciing c6 thé diéu khién chuyén giao gitra cic kénh trong mot cell hodc tir
cell nay sang kénh cua cell khac trong treong hop cell nay bi nghén nhiéu.

4. Quan 1y mang truyén dan: BSC c6 chirc ning quan 1y cu hinh cac duong
truyén dan téi MSC va BTS dé dam bao chat luong thong tin. Trong trudng hop c6

su c0 mdt tuyén nao do, né s€ tu dong di€u khién td1 mot tuyén du phong.

2.2.3. Phin hé chuyén mach (SS - Switching Subsystem)

Phén hé chuyén mach bao gdm cac khdi chtrc ning sau:
v' Trung tdm chuyén mach nghiép vu di dong MSC
v" Thanh ghi dinh vi thuong trd HLR
v Thanh ghi dinh vi tam trd VLR
v Trung tdm nhan thuc AuC
v Thanh ghi nhan dang thiét bi EIR

Phé4n hé chuyén mach (SS) bao gdm cac chtic ning chuyén mach chinh cua

mang GSM ciing nhu cic co so dit liéu can thiét cho sb liéu thué bao va quan ly di



dong cua thué bao. Chirc nang chinh cta SS 1a quan 1y thong tin gilra nhitng nguoi

st dung mang GSM véi nhau va voi mang khac.

2.2.3.1. Trung tim 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 sd cac bd diéu khién tram gbc BSC. MSC
thuc hién cac chuc nang chuyén mach chinh, nhiém vu chinh ciia MSC 14 tao két
nbi va xir 1y cude goi dén nhiing thué bao ciia GSM, mot mat MSC giao tiép voi
phan hé BSS va mit khac giao tiép véi mang ngoai qua tong dai cong GMSC
(Gateway MSC).

Chtic ning chinh ciia tong dai MSC:

v Xt ly cude goi (Call Processing)

v Piéu khién chuyén giao (Handover Control)

v Quan ly di dong (Mobility Management)

v Tuong tac mang IWF(Interworking Function): qua GMSC

(la) _

(1.b)

BsC

Hinh 2-5 Chirc niang xir ly cuc goi cia MSC

(1): Khi chu goi quay sb thué bao di dong bi goi, s mang dich vu s lién két
cua thué bao di dong, s€ c6 hai truong hop xdy ra :
v (1.a) — Néu cudc goi khoi ddu tir mang cd dinh PSTN thi tong dai sau
khi phan tich s6 thoai s& biét day la cudc goi cho mot thué bao di
dong. Cudc goi s€ dugc dinh tuyén dén téng dai céng GMSC gén

nhat.

10



v (1.b) — Néu cudc goi khoi dau tir tram di dong, MSC phuy trach 6 ma
tram di dong truc thudc s€ nhén dugc ban tin thiét 1ap cudc goi tr MS
thong qua BTS c6 chura s6 thoai cta thué bao di dong bi goi.

(2): MSC (hay GMSC) sé& phén 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 co thé dinh tuyén dén
MSC/VLR quan ly MS.

(4): HLR s& tra 10i, khi 6 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 ctia MS. Nhu vay c6 thé ndi thong mot cude goi & mang GSM, d6 1a chic ning
xur 1y cude goi cua MSC.

Pé két ndi MSC véi mot sb mang khac can phai thich tng cac dic diém
truyén dan ctua mang GSM vdi cac mang nay. Cac thich tmg nay goi 1 chtrc ning
twong tic IWF (Inter Networking Function). IWF bao gdm mét thiét bi dé thich mg
giao thirc va truyén dan. IWF c6 thé thuc hién trong cung chtrc ning MSC hay ¢

thé & thiét bi riéng, & truong hop hai giao tiép gitta MSC va IWF duoc dé mo.

2.2.3.2. B0 ghi dinh vi thwong tri (HLR - Home Location Register):

HLR 14 co s& dit liéu tham chiéu luu giit 1au dai cac thong tin vé thué bao,
cac thong tin lién quan t6i viée cung cap cac dich vu vién thong. HLR khong phu
thudc vao vi tri hién thoi cta thué bao va chira cic thong tin vé vi tri hién thoi cia
thué bao.

HLR bao gom:

v' Cac s6 nhan dang: IMSI, MSISDN.
v Cac thong tin vé thué bao
v" Danh sach cac dich vu ma MS duogc st dung va bi han ché

v' S6 hiéu VLR dang phuc vu MS

2.2.3.3. B0 ghi dinh vi tam tru (VLR - Visitor Location Register):

VLR 1a mot co s& dit liéu chia thong tin vé tat ca cac MS hién dang & viing
phuc vu ctia MSC. M&i MSC ¢6 mdt VLR, thuong thiét ké VLR ngay trong MSC.
Ngay ca khi MS luu dong vao mot ving MSC méi. VLR lién két véi MSC s& yéu
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cau s lidu vé MS tir HLR. Pong thoi HLR s& dugc thong bao rang MS dang &
vung MSC nao. Néu sau d6 MS mudn thuc hién mot cudc go1i, VLR s€ co tat ca cac
thong tin can thiét dé thiét 1ap mot cude goi ma khong can hoi HLR, c6 thé coi VLR
nhu mot HLR phan bd. VLR chita thong tin chinh xac hon vé vi tri MS & ving
MSC. Nhung khi thué bao tit may hay roi khoi viung phuc vu ctia MSC thi cac sd
liéu lién quan t6i n6 cling hét gia tri.

Hay ndi cach khéac, VLR 1a co s¢ dit liéu trung gian luu trir tam thoi thong
tin vé thué bao trong vung phuc vu MSC/VLR dugc tham chiéu tir co s& dir liéu
HLR.

VLR bao gom:

v Cac s6 nhan dang: IMSI, MSISDN, TMSI.
v’ S6 hiéu nhan dang ving dinh vi dang phuc vu MS
v" Danh sach cac dich vu ma MS duoc va bi han ché su dung

v" Trang thai cia MS ( ban: busy; rdi: idle)

2.2.3.4. Thanh ghi nhin dang thiét bi (EIR - Equipment Identity Register):

EIR c6 chtrc ning kiém tra tinh hop 1& cia ME thong qua sb liéu nhan dang
di dong qubc té (IMEI-International Mobile Equipment Identity) va chtra cac s6 lidu
vé phén cing cua thiét bi. Mot ME s& ¢6 s IMEI thudc mot trong ba danh sach sau:

1. Néu ME thudc danh sach tring ( White List ) thi n6 duoc quyén truy
nhép va st dung céc dich vu da dang ky.

2. Néu ME thudc danh sach xam ( Gray List ), tirc 1a ¢6 nghi vin va can
kiém tra. Danh sach x4m bao gdm nhiing ME c6 15i (161 phadn mém hay 15 san xuét
thiét bi) nhung khong nghiém trong t6i muc loai trir khoi hé théng

3. Néu ME thudc danh sach den ( Black List ), tirc 1a bi cAm khong cho truy
nhap vao hé thdng, nhimg ME di thong bao mat may.

2.2.3.5. Khoi trung tim nhén thue AuC (Aunthentication Center)

AuC duoc ndi ¢én HLR, chic nang cua AuC 1a cung cip cho HLR cic tan sb
nhén thuc va cac khod mat ma dé s dung cho bao mat. Puong vo tuyén cling dugc
AuC cung cap mi bao mat dé chong nghe trom, ma nay duoc thay ddi riéng biét

cho timg thué bao. Co s& dit liéu ctia AuC con ghi nhiéu thong tin can thiét khac khi
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thué bao dang ky nhap mang va dugc st dung dé kiém tra khi thué bao yéu cau

cung cép dich vu, tranh viéc truy nhap mang mot cach trai phép.

2.2.4. Phan h¢ khai thac va bao duwdong (OSS)
OSS (Operation and Support System) thuc hién 3 chirc ndng chinh:
1) Khai thac va bao dudng mang.
2) Quan ly thué bao va tinh cudc.

3) Quan ly thiét bi di dong.

2.2.4.1. Khai thac va bao duwong mang:
v" Khai thac:

La hoat dong cho phép nha khai thic mang theo doi hanh vi ctia mang nhu
tai cua hé théng, murc do chin, sb luong chuyén giao gitra hai cell.v.v.. Nho vay nha
khai thac co thé giam sat dugc toan bg chét luong dich vu ma ho cung cép cho
khach hang va kip thoi nang cp. Khai thac con bao gom viéc thay doi cau hinh dé
giam nhimg van dé xuét hién ¢ thoi diém hién thoi, dé chuan bi tang luu lugng
trong twong lai va mé rong ving pha song. O hé théng vién théng hién dai, khai

thac dugc thuc hién béng may tinh va dugc tap trung & mdt tram.

v' Bao dudng:

C6 nhiém vy phat hién, dinh vi va stra chira cac su cd va hong héc, no cod
mot sd quan hé véi khai thac. Cac thiét bi & hé théng vién thong hién dai co kha
nang tu phat hién mot sb cac sy ¢b hay du bao su cd thong qua kiém tra. Bao dudng
bao gdm cac hoat dong tai hién trudng nham thay thé cac thiét bi co su cd, cing
nhu viée str dung cic phan mém diéu khién tir xa.

Hé théng khai thac va bao dudng co thé duge xdy dung trén nguyén ly cia
TMN (Telecommunication Management Network - Mang quan 1y vién thong). Luc
nay, mot mat hé théng khai thac va bao dudng duoc ndi dén cac phén tor cua mang
vién thong (MSC, HLR, VLR, BSC, va cac phan tir mang khac trir BTS). Mit khac
hé théng khai thac va bao dudng dugc ndi téi may tinh chi dong vai tro giao tiép
ngudi - may. Theo tiéu chudn GSM hé théng nay duoc goi 13 trung tim van hanh va

bao dudng (OMC - Operation and Maintenance Center).
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2.2.4.2. Quan ly thué bao:

Bao gom cac hoat dong quan 1y dang ky thué bao. Nhiém vu dau tién 1a nhap
va xo4 thué bao khoi mang. Dang ky thué bao ciing ¢ thé rit phtc tap, bao gdbm
nhiéu dich vu va cac tinh ning bo sung. Nha khai thac c6 thé tham nhap dugc cac
thong s6 ndi trén. Mot nhiém vu quan trong khac cua khai thac 1a tinh cudc cac
cudc goi roi guri dén thué bao. Khi d6 HLR, SIM-Card dong vai tro nhu mot bod
phan quan ly thué bao.

2.2.4.3. Quin ly thiét bi di dong:

Quan 1y thiét bi di dong dugc bo ding ky nhan dang thiét bj EIR thyc hién.
EIR luu trit toan bo dit liéu lién quan dén tram di dong MS. EIR dugc n6i dén MSC
qua dudng bio hiéu dé kiém tra tinh hop 1& cua thiét bi. Trong hé théng GSM thi
EIR duogc coi 1a thudc phan h¢ chuyén mach NSS.

2.3. Giao dién v0 tuyén so

Céc kénh cua giao dién vo tuyén bao gom cac kénh vat 1y va cac kénh logic.

2.3.1. Kénh vatly

Kénh vat 1y t6 chirc theo quan niém truyén dan. Ddi véi TDMA GSM, kénh
vat 1y 1a mot khe thoi gian & mot tan s6 song mang vo tuyén duoc chi dinh.

v GSM 900 nguyén thiy
Dai tan s6: 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 ctia mot kénh vat Iy 1a 200KHz. Dai tin bao vé & bién ciing
rong 200KHz.

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

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

Voi 1< n< 124

Cac kénh tir 1 + 124 duogc goi 1a cac kénh tan sb vo tuyén tuyét d6i ARFCN

(Absolute Radio Frequency Channel Number). Kénh 0 1a dai phong v¢.
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Vay GSM 900 c6 124 tan sb bat dau tir 890,2MHz. Mdi dai thong tan 1 mot
khung TDMA c6 8 khe thoi gian. Nhu vay, sb6 kénh vat Iy & GSM 900 1a s¢ 992
kénh.
v EGSM (GSM mé rong E : extended)
Hé théng GSM nguyén thuy dugc mé rong mdi bang tan thém 10 MHz
(trong duong 50 kénh tan sd) thi duoc goi 1a EGSM:
Dai tan s6: 880 + 915 MHz uplink.
925 + 960 MHz downlink.
Fu (n) =880 MHz +(0,2 MHz)*n
Fa (n) =Fu (n) + 45 MHz.
V6i n=ARFCN , 1 < n< 174 . Kénh 0 1a dai phong vé.
v DCS 1800:
DCS 1800 c6 s6 kénh tan sb ting gip 3 1an so véi GSM 900
Dai tan s6: 1710 + 1785 MHz uplink.
1805 + 1880 MHz downlink.
Fu (n) = 1710MHz + (0,2 MHz)*(n - 511)
Fa (n) = F, (n) + 95 MHz
V6i512< n< 885,

2.3.2. Keénh logic

Kénh logic dugc td churc theo quan diém noi dung tin tirc, cac kénh nay duoc
dat vao cac kénh vat ly. Cac kénh logic dugc dac trung bdi thong tin truyén gitra
BTS va MS.

C6 thé chia kénh logic thanh hai loai tong quat: cac kénh luu lugng TCH va
cac kénh bao hi¢u diéu khién CCH.
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Hinh 2-6 Phan loai kénh logic

a. Kénh luu lwgng TCH: Co6 hai loai kénh luu lugng:
— Bm hay kénh luu luong toan toc (TCH/F), kénh nay mang thong tin tiéng
hay s6 liéu & toc do 22,8 kbit/s.
— Lm hay kénh luu lugng ban téc (TCH/H), kénh ndy mang thong tin & toc
do 11,4 kbit/s
b. Kénh diéu khién CCH (ky hiéu 1a Dm): bao gdm:
— Kénh quang ba BCH (Broadcast Channel).
— Kénh diéu khién chung CCCH (Common Control Channel).
— Kénh diéu khién riéng DCCH (Dedicate Control Channel).
v' Kénh quiang ba BCH: BCH =BCCH + FCCH + SCH.
— FCCH (Frequency Correction Channel): Kénh hiéu chinh tan s6 cung cap
tan s6 tham chiéu ctia hé théng cho tram MS. FCCH chi duoc dung cho duong
xudng.

— SCH (Synchronous Channel): Kénh d6ng bd khung cho MS.
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— BCCH (Broadcast Control Channel): Kénh diéu khién quang ba cung cip
cac tin tuc sau: Ma vung dinh vi LAC (Location Area Code), ma mang di dong
MNC (Mobile Network Code), tin tirc vé tan sd cua cac cell 1an can, thong sb dai
quat cua cell va cac thong sb phuc vu truy cp.

v" Kénh diéu khién chung CCCH: CCCH la kénh thiét lap su truyén thong
giita BTS va MS. N6 bao gom: CCCH = RACH + PCH + AGCH.

- RACH (Random Access Channel), kénh truy nhdp ngau nhién. D6 1a
kénh hudng 1én dé MS dua yéu cau kénh danh riéng, yéu cau nay thé hién trong ban
tin dau ctia MS gui dén BTS trong qua trinh mot cudc lién lac.

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

— AGCH (Access Grant Channel): Kénh cho phép truy nhap AGCH, la
kénh hudéng xudng, mang tin tirc phuc dap ctia BTS ddi véi ban tin yéu cau kénh
ctia MS dé thyc hién mét kénh luu luong TCH va kénh DCCH cho thué bao.

v" Kénh diéu khién rieng DCCH: DCCH 14 kénh dung ca ¢ hudng 1én va
huéng xudng, ding dé trao doi ban tin bao hiéu, phuc vu cap nhat vi tri, ding ky va
thiét 1ap cudc goi, phuc vu bado dudng kénh. DCCH gém co:

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

— Kénh diéu khién lién két cham SACCH, 12 mot kénh hoat dong lién tuc
trong sudt cudc lién lac dé truyén cac sd liéu do luong va kiém soat cong suit.

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

2.4. Cac mi nhin dang sir dung trong hé thong GSM
Trong GSM, mdi phan tir mang ciing nhu mdi ving phuc vu déu duoc dia
chi hoa bang mot s6 goi 12 mi (code). Trén pham vi toan ciu, hé thong ma nay 1a
don tri (duy nhat) cho mdi déi twong va dugc lwu trir rai rac trong tt ca cac phan tir
mang.
v' Ma xdc dinh khu vwe LAI ( Location Area Identity ): LAI 1a ma qudc té
cho céac khu vuc, dugce luu trit trong VLR va 1a mét thanh phﬁn trong ma nhan dang

té bao toan cau CGI (Cell Global Identity). Khi mot thué bao cdé mat tai mét vung
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phu séng nao do, né s€ nhan CGI tir BSS, so sanh LAI nhan dugc trudc do dé xac
dinh xem n6 dang ¢ dau. Khi hai s6 liéu nay khac nhau, MS s€ nap LAI moi cho bd

nhé. Cau tric cia mot LAI nhu sau:

MCC MNC LAC

Trong do:
« MCC (Mobile Country Code): ma qudc gia ciia nude c6 mang GSM.
« MNC (Mobile Network Code): mi ciia mang GSM, do qubc gia c6
mang GSM qui dinh.
« LAC (Location Area Code): ma khu vuc, dung dé nhan dang khu vuc
trong mang GSM.

v' Cdc md so da dich vu toan cau (International ISDN Numbers): Cac phan
tir cia mang GSM nhu MSC, VLR, HLR/AUC, EIR, BSC déu c6 mot ma sb tuong
ung da dich vu toan cAu. M cac diém bao hiéu duoc suy ra tr cac ma nay duoc s
dung cho mang bao hi¢u CCS7 trong mang GSM.

Riéng HLR/AUC con c6 mot ma khac, gdbm hai thanh phan. Mot phan lién
quan dén sb thué bao da dich vu toan cau - MSISDN (International Mobile
Subscriber ISDN Number) duoc st dung trong viée thiét 1ap cudc goi tir mot mang
khac dén MS trong mang. Phan tir khac lién quan dén ma nhan dang thué bao di
dong qudc té - IMSI (International Mobile Subscriber Identity) dugc luu giit trong
AUC.

v' Ma nhén dang té bao toan cdu CGI: CGI duogc st dung dé cac MSC va

BSC truy nhép cac té bao.

CGI=LAI +CL

CI (Cell Identity) gdbm 16 bit dung dé nhan dang cell trong pham vi ctia LAL.
CGI duoc Iuu gitr trong co sé dir li¢u cia MSC/VLR.

v' Mad nhén dang tram géc BSIC (Base Station Identity Code):
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Cau trac ciia ma nhan dang tram goc nhu sau:

| NCC (3 bits) | BCC (3 bits) |

Trong do:
NCC (Network Color Code): md mau cua mang GSM. Puoc st dung dé

phan biét voi cac mang khac trong nudec.
BCC ( BTS Color Code ): md mau ciia BTS. Dung dé phén biét cac kénh st

dung cung mdt tan so cua cac tram BTS khac nhau.

v 86 thué bao ISDN ciia mdy di dong - MSISDN (Mobile Subscriber ISDN
Number):

Mdi thué bao di dong déu c6 mot s6 may MSISDN duoc ghi trong danh ba
dién thoai. Néu mét sé dung cho tit ca cac dich vu vién thong lién quan dén thué
bao thi goi la danh ) duy nhét, con néu thué bao sir dung cho mdi dich vu vién
thong mot s6 khac nhau thi goi 12 danh s6 mé rong.

MSISDN duoc st dung béi MSC dé truy nhiap HLR khi can thiét 1ap cudc
ndi. MSISDN c¢6 ciu tric theo CCITT, E164 vé ké hoach danh s6 ISDN nhu sau:

ICC  |NDC |[SN |

Trong dé:

CC (Country Code): ma nudc, 1a noi thué bao dang ki nhap mang (Viét Nam
thi CC = 84).

NDC (National Destination Code): md mang GSM, dung dé phan biét cac
mang GSM trong cung mdt nudc.

SN (Subscriber Number): sé thué bao, tdi da dugc 12 s6, trong d6 ¢o 3 s dé

nhan dang HLR.

v Nhin dang thué bao di dpng toan cau IMSI (International Mobile
Subscriber Identity):

IMSI 14 mé sb duy nhit cho mdi thué bao trong méot ving hé théng GSM.

IMSI duoc ghi trong MS va trong HLR va bi mat v6i nguoi s dung. IMSI ¢6 cau

trac nhu sau:

|MCC |MNC |MSIN |
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Trong d6:
MCC (Mobile Country Code): ma nudc c6 mang GSM, do CCITT qui dinh

dé nhan dang qudc gia ma thué bao dang c6 mit.

MNC (Mobile Network Code): ma mang GSM.

MSIN (Mobile Subscriber Identification Number): s6 nhan dang thué bao di
dong, gdm 10 s duoc dung dé nhan dang thué bao di dong trong cac ving dich vu
ctia mang GSM, voi 3 s6 dau tién duoc ding dé nhan dang HLR.

MSIN dugc luu giit ¢d dinh trong VLR va trong thué bao MS. MSIN dugc
VLR st dung khi truy nhap HLR/AUC dé tao lap “Ho khau thudng tra” cho thué

bao.

V' Nhén dang thué bao di dpng cuc b - LMSI (Location Mobile subscriber
Identity):

Gom 4 octet. VLR luu giit va st dung LMSI cho tit ca cac thué bao hién

dang c6 mit tai ving phu song ctia nd va chuyén LMSI cing véi IMSI cho HLR.

HLR sir dung LMSI mdi khi can chuyén cic mau tin lién quan dén thué bao tuong

g dé cung cap dich vu.

v Nhdn dang thué bao di dong tam thoi - TMSI (Temporaly Mobile
subscriber Identity):

TMSI do VLR ty tao ra trong co sé dir liéu cua né cung voi IMSI sau khi

viéc kiém tra quyén truy nhap cua thué bao ching t6 hop 16. TMSI duoc st dung

cung véi LAI dé dia chi hod thué bao trong BSS va truy nhép s liéu cua thué bao

trong co s& dit li¢u cua VLR.

v 86 ving lai ciia thué bao di djpng - MSRN (Mobile Station Roaming
Number ):

MSRN do VLR tam thoi tao ra yéu cau ctia HLR trudc khi thiét 1ap cudc goi

dén mot thué bao dang luu dong dén mang cua no. Khi cudc goi két thuc thi MSRN

cling bi xoa. Céu trac cuia MSRN bao gém CC, NDC va s6 do VLR tam thoi tu tao

ra.
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v’ 86 chuyén giao HON (Handover Number):

Handover 1a viéc di chuyén cudc ndi ma khong lam gian doan cudc ndi tir té
bao ndy sang té bao khac (truong hop phirc tap nhét 1a chuyén giao ¢ nhitng té bao
thudc cac tong dai MSC khac nhau). Vi dy khi thué bao di chuyén tir MSC1 sang
MSC2 ma van dang st dung dich vu. MSC2 yéu ciu VLR cua n6 tam thoi tao ra
HON dé guri cho MSC1 va MSCI st dung HON dé chuyén cudc ndi sang cho
MSC2. Sau khi hét cudc thoai hay thué bao rdi khoi viing phu séng ciia MSC1 thi
HON sé€ b1 xo4.

v' Nhin dang thiét bi di dopng quéc té - IMEI (International Moble
Equipment Identity):
IMEI dugc hing ché tao ghi sin trong thiét bi thué bao va dugc thué bao
cung cip cho MSC khi can thiét. Cau trac ctia IMEI:
| TAC |FAC |[SNR |

Trong do:

TAC (Type Approval Code): mi ching nhén loai thiét bi, gdm 6 ki tu, dung
dé phan biét v6i cac loai khong duoc cap ban quyén. TAC duoc quan Iy mot cach
tap trung.

FAC (Final Assembly Code): xac dinh noi san xuét, gdm 2 ki tu.

SNR (Serial Number): 1a s6 Seri, dung dé xac dinh cac may c6 cung TAC va

FAC.
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Phan 11
TOI UU HOA MANG GSM

Chwong 111
3.TINH TOAN MANG DI PONG GSM

3.1. Ly thuyét dung lwong va cap dd dich vu

Trong qua trinh phat trién mang, ting cudng dung luong ciia mang 1 mot
nhu ciu cap thiét. Tuy nhién, ciing can xac dinh dung luong can ting 13 bao nhiéu
dé phu hop vdi timg giai doan phat trién ciia mang va phu hop véi yéu cau vé mat

k¥ thuat va kinh té hién tai.

3.1.1. Luu lweng va kénh vé tuyén dwong truc

Trong linh vuc giao thong van tai, dudong truc dé cho nhiéu xe c6 di dén moi
noi. Hiéu qua sir dung cta duong truc 16n hon nhiéu so voi dudng cut (chi ndi voi
mot x4 vung siu chang han). Néu lién lac vo tuyén bang kénh vo tuyén danh riéng
PRM (Private Mobile Radio), thi phan 16n thoi gian kénh v tuyén d6 khong dugc
sir dung. Tai nguyén kénh v tuyén 1a rat han ché, nén phai quan 1y no trén pham vi
qudc gia va qubc té. Tir d6, xu hudng 1 kénh vo tuyén dudng truc ding chung.

Hé thong thong tin di dong cellular 4p dung kénh vo tuyén duong truc: Moi
BTS c6 mdt s6 kénh vo tuyén dung chung cho nhiéu ngudi. Ty 1é ngudi dung trén
s6 kénh dung chung cang cao thi hiéu qua str dung duong truc cang cao. Hiéu suit
str dung pho tan sb lai cang cao khi cung mot tin sé ma dugc dung lai nhiéu lan ¢

cac cell cach xa nhau.



Luwu lwong: Trong hé thong vién thong, luu lugng 1a tin tire dugc truyén dan
qua céac kénh thong tin.
Luu luong cia mot thué bao dugce tinh theo cong thurc:

C*¢
3600

A:

Trong do:
C :s6 cudc goi trung binh trong mot gio cia mot thué bao.
t :thoi gian trung binh cho mgt cudc goi.
A : luu luong thong tin trén mot thué bao (tinh bing Erlang).
Theo s6 liéu thong ké dién hinh thi:
C=1 :trung binh mdt nguoi c6 mot cudc goi trong madt gio.
t = 120s : thoi gian trung binh cho mdt cudc goi 1a 2 phut.

1*120

UA= 3500

= 33 mErlang/nguoi str dung

Nhu vay, dé phuc vu cho 1000 thué bao ta can mot luu luong 1a 33 Erlang.

3.1.2. Cip d6 dich vu - GoS (Grade of Service)

Néu mét kénh bi chiém toan bd thoi gian, thi kénh d6 dat duoc dung luong
cuc dai 1 Erl. Vi nguoi st dung truy cap kénh vo tuyén theo kiéu ngiu nhén, nén
khong thé tranh khoi nhirng khoang thoi gian dé trong kénh vo tuyén d6, do vay
kénh vo tuyén khong dat duge dung luong 1y twong (1 Erl). Khi sb ngudi ding ting
1én, sb cudc goi di qua kénh cang ting, nén thong luong ting 1én.Cé thé xay ra tinh
hudng nhiéu nguoi ding dong thoi truy cap mot kénh vo tuyén, khi d6 chi c6 mot

ngudi duge dung kénh, nhitng ngudi khac bi tic nghén.

Mudn truyén Thiét lap dwoc truyen Kénh luu
hrong TCH

=

cudc goi (lxu lrong phat ra)

(Luu hrong dén)

Bi ngh#n (Lwu lrong mét i)

Hinh 3-7 Luwu hrong: Mudn truyén, dwogc truyén, nghén



Luu lwong mudn truyén = Luu lugng duge truyén + Luu luong nghén.
Offered Traffic = Carried Traffic + Blocked Traffic

Cip phuc vu (GoS = Grade of Service):

Pé mot kénh duong truc ¢o chét lugng phuc vu cao thi xac suat nghén phai
thip. Vay nén s6 ngudi dung ¢ thé phai bi gidi han, tirc 13 luu luong mudn truyén
phai gir trong dung luong kénh. Néu chdp nhan mét cAp phuc vu thap hon, tic 1a
xac suat nghén 16n hon, thi twong tmg ting duoc dung luong mudn truyén (ting sd
ngudi ding). GoS cung mot nghia véi xac suit nghén:

Luu lwong mudn truyén: A (luu luong mudn truyén)

Luu luong bi nghén : A*GoS (luu luong mét di)

Luu luong dugc truyén : A*(1 - GoS) (luu luong phat ra)

Theo théng ké cho théy thi cac thué bao ca nhan sé khong nhan ra dugc su
tac nghén hé thong & mirc dudi 10%. Tuy nhién dé mang hoat dong véi hiéu suét
cao thi mang cellular thuong c6 GoS = 2 % nghia 1a t6i da 2% luu lugng bi nghén,

t6i thiéu 98% luu luong dugc truyén.

Mo hinh ERLANG B:

Pay 1a mo hinh hé thong thong tin hoat dong theo kiéu tiéu hao. Thué bao
khong hé goi lai khi cudc goi khong thanh. Dong thoi gia thiét rang: Xac suat cudce
goi phan b theo luat ngdu nhién Poisson, sb nguoi dung rit 16n so véi sé kénh

dung chung, khong cé kénh du trit dung riéng, cudc goi bi nghén khong dugc goi

lai ngay.
Mubn truyen Thiét lap d g truyén Fénh lun
A cunt:fm A*(l - GoS) hrong TCH
Binghén
A*GoS

Hinh 3-8 Xdc suat nghén GoS



Mo hinh Erlang B 1a md6 hinh thich hgp hon c4 cho mang GSM. Tur cac cong
thirc toan hoc, ngudi ta 1ap ra bang Erlang B cho tién dung (phan Phu luc).
Vi du: S6 kénh dung chung 1a 10, GoS 1a 2%. Tra bang Erlang B ta ¢6 luu
lugng mudn truyén 1a A = 5,084 Erl. Vay luu luong duoc truyén 1a:
A*(1 - GoS) =5,084*(1 — 0,02) = 4,9823 Erl.

3.1.3. Hiéu suit sir dung trung ké (dwong truc)

Hiéu suat str dung trung ké 1a ty s6 giira luu lugng dugc truyén véi sé kénh
cua duong truc.

O vi du trén, ta dang xét trung ké c6 s6 kénh ding chung n = 10, GoS =2 %,
nén luu luong dugc truyén sé 1a 4,9823 Erl. Ta co:
4,9823

Hiéu suit sir dung trung ké = *100% = 49,823 %

Hiéu sudt c6 vé thip nay twong Gmg v6i GoS tot (Xac sudt nghén thap).
Chang han, néu GoS = 10 % (t5i hon) thi lvu lwong mudn truyén 13 7,511 Erl,
turong tng luu lugng duge truyén 1a: 7,511%(1 — 0,1) = 6,7599 Erl. Khi d6, hiéu sut

6,7599

sir dung trung ké 1én dén *100 % = 67,599 %.

GoS cang tot thi hiéu suat sir dung trung ké cang thap, cin phai c6 nhiéu
kénh v6 tuyén cho luu luong mudn truyén da cho. GoS cang kém thi voi mét luu
luong da cho thi chi can s6 kénh vo tuyén 1 it hon.

Véi cung mot cip phuc vu, trung ké cang 16n (s6 kénh dung chung 16n) thi

hiéu qua st dung trung ké cling cao.

S6 kénh Luu luong duoc truyén Hiéu suat sir dung
TCH (GoS =2%) trung ké
6 2,2305 Erlang 37 %
10 4,9823 Erlang 49,82 %
15 8,8300 Erlang 58,86 %
25 17,155 Erlang 68,62 %
40 30,377 Erlang 75,94 %




3.2. Cic yéu to anh huéng toi chat lwong phii séng

3.2.1. Ton hao dwong truyén séng vo tuyén

Hé théng GSM duoc thiét ké véi muc dich 1a mot mang to ong day dac va
bao trim mot ving pht séng rong 16n. Cac nha khai thac va thiét ké mang ctia minh
dé cubi cung dat dugc mdt vung phu lién tuc bao tat ca cac vung dan cu cua dat
nudce. Ving phi song dugc chia thanh cac ving nho hon 1a cac cell. Méi cell duge
phu soéng boi mot tram phat vo tuyén gée BTS. Kich thude cuc dai cua mét cell
thong thuong co thé dat t6i ban kinh R = 35 km. Vi vay, suy hao dudng truyén la
khong thé tranh khoi.

Véi mot anten cho truée va mot cong suit phat di biét, suy hao dudng
truyén ti 1& vi binh phuong (d.f), trong d6 d 1a khoang cach tir tram thu dén tram
phat gbc BTS. Trong méi truong thanh phd, voi nhiéu nha cao ting, suy hao c6 thé
ti 1€ voi luy thira 4 hodc cao hon nira.

Dy doan ton hao dudng truyén trong thong tin di dong GSM bao gom mat
loat cac van dé kho khin, ma 1y do chinh bdi vi tram di dong ludn ludn di dong va
anten thu thip. Nhimg 1y do thuc t& ndy din dén sy thay dbi lién tuc cua dia hinh
truyén song, vi vay tram di dong s& phai ¢ vao nhiing vi tri tot nhat dé thu duoc cac

tia phan xa.

3.2.1.1. Tinh toan Iy thuyét

Céch co ban ma don gian ta coi khong gian truyén song 1a khong gian tu do.
Gia thiét rang khong c6 tia phan xa va séng vo tuyén duoc truyén trong khong gian
tir do. Vé6i anten vo hudng, ta co cong thirc suy hao duong truyén trong khéng gian
tu do:

Ls =20log(4md /A) [dB]
Cong thirc nay co thé dugc viét lai nhu sau:
L¢=32,5 +20logd + 20logf [dB]
Trong do:
d = khoang cach tir anten phéat dén anten thu [km].

f=tan s6 lam viéc [MHz].



Nhiing cong thirc 1y thuyét don gian va tron ven trén khong con phu hop
trong moi truong di dong nita, noi ma truyén séng do nhiéu dudng 1a chu yéu.
Nhitng song nay ciing bi tin xa, nhidu xa, suy giam do nhiéu trang thai khac nhau
clia ca vat thé ¢d dinh va vat thé chuyén dong. Hon nita, su khuc xa tang d6i luu

lam duong truyén séng bi udn cong.

v/ M6 hinh mit dat bang phing:
Mo hinh mit dat dugc trinh bay trong hinh 3.3 cho thiy tong tin hi¢u dén
trong may thu bao gébm thanh phan dén truc tiép cong v6i thanh phan phan xa tir
mat dat (thanh phan nay c6 thé duoc coi nhu 13 tin hiéu gdc tir mot anten 4o trong

1ong dat). Hai song ndy cung nhau tao thanh séng khong gian (Space Wave).

- d .
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Hinh 3-9 Truyén séng trong truwong hop coi mit dat 1a bang phiang

Ta ¢ cong thirc sau dé tinh suy hao dudng truyén:
L =20.log(d*/h;.h, )
Nhung trong thuc té, khoang khong gian giita may thu va may phat thuong
c6 cac vat chin (hinh 3.4). Theo 1y thuyét vé truyén song vo tuyén, mot chudng
ngai vat s& lam suy giam cuong do cia tin hiéu truyén thang. Su suy giam nay phu

thudc vao vat chan trong tam nhin thang ctia vat chan.
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Hinh 3-10 Vit chin trong tim nhin thing

Cong thirc sau dung dé tinh toan sy suy giam do vat chan gay ra:

_ 2(d, +d,)
V" aaA

Trén thuc té cac loai dia hinh truyén séng rat phurc tap, khong mot cong thirc
nao co thé dé cap duoc hét cac loai dja hinh nay. Vi vay, da xuét hién nhiing mo
hinh truyén séng nhd nhitng do dac thuc té cta cac nha khoa hoc. Nhimng két qua tir
nhitng phép do dugc chuyén thanh nhitng do thi chi ra mdi quan hé giita cuong do

truong va khodng cach voi mdt s bién nhu: chi€u cao anten, loai dia hinh...

v Phwong phap do cwong dd trwong:
Nam 1968, Y. Okumura 1a mét k§ su ngudi Nhat Ban da dua ra rat nhiéu sd
lidu vé viéc do cudng do trudng dé tham khao. Ong chia dia hinh thanh 5 loai chinh
1. Ving hau nhu bang phang
2. Ving nhiéu d6i
3. Vung ¢6 chém nti doc 1ap
4. Viing c6 dia hinh déc
5. Ving ranh gi6i giita dat va nudc (bo song, bo bién...)
Ong dua ra nhimg thir nghiém trén tat ca cac loai dia hinh trén tai nhimng tin

s0 khac nhau, véi nhiing d§ cao anten khac nhau va st dung cac cong suat phat



khac nhau. D6i v6i mdi loai dia hinh c6 mot biéu do twong g chi ra ton hao tmg

v6i loai dia hinh do (hinh 3.5).

Freguency: 900 MHz
Power: 1 kW ERP
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Hinh 3-11 Biéu d6 cwong dd trwong cia OKUMURA

Ta thiy ring su do ludng cuia Okumura chi cho thiy su suy gidm cua cudng
d6 tin hiéu theo khoang cach, nhung né giam nhanh hon nhiéu so véi nhiing gi ta da

biét trong khong gian ty do.

3.2.1.2. Cac mé hinh chinh lan truyén séng trong thong tin di dong:
v/ M6 hinh truyén séng Hata:
Vao khoang nam 1980, M.Hata da gidi thi€u md hinh todn hoc trong viéc

tinh suy giam dudng truyén dya trén nhiing phan tich dit liéu ciia Okumula.



Cong thirc Hata:
Lp(do6 thi ) = 69,55 + 26,16.1ogf — 13,82.1og(hy) — a(hm) + [44,9 — 6,55log(hy)].logd

Trong do:
Lp(d6 thi) :suy hao dudng truyén dbi véi do thi dong dan [dB]
f : tan s6 soéng mang (150+ 1500) MHz
hy : chiéu cao ctia anten tram gbc (30+ 200) m
hin : chiéu cao anten may di dong (1+ 20) m
d : khoang cach tir tram goc dén may di dong (1+ 20) km

Hé s6 hiéu chinh anten a(h,,) :
a(hm) = (1,1.1ogf — 0,7).hy, — (1,56.10gf — 0,8)
Va cong thure tinh suy hao cho vung ngoai d6 thi:
Lp(ngoai 6) = Lp(do thi) — 2.[log(f/28)]* — 5,4
Lp(ndng thon) = Lp(do thi) — 4,78(logf)* + 18,33.logf — 40,94
M6 hinh Hata dugc st dung rong rdi nhung trong cac truong hop dac biét
nhu nha cao tang phai sir dung Microcell v6i anten lap dat dudi mai nha can phai sir

dung mé hinh khéc duoc gi6i thiéu tiép theo.

v" M6 hinh COST 231:

COST (Collaborative studies in Science and Technology - Cong tac nghién
ctru khoa hoc va cong nghé) duogc su bao tro cia EU. COST231 bao gém mdt sb
van dé lién quan t6i vo tuyén ctia 6 va nhirng mé hinh truyén séng. Mot Microcell
dugc COST231 dinh nghia 1a mot cell nhé véi pham vi tir 0,5 dén 1 km, trong pham
vi nay anten géc no6i chung duoc dat thép hon dd cao cla toa nha cao nhat.

Anten tram géc cua cell 16n hoac cell nho nédi chung déu duoc dat phia trén
clia toa nha cao nhét. Cell nho cia GSM dugc gi6i han trong pham vi ban kinh
khoang 1+ 3 km, tréi lai cell 16n co thé mo rong pham vi ban kinh lén téi 35 km.
Dua trén co sé nay, COST dua ra m6 hinh Hata COST231.

Mo hinh Hata COST231

Mo hinh nay duoc thiét ké dé hoat dong trong dai tan tir 1500+ 2000 MHz &

do6 thi hoac ngoai 0, ta c6 cong thirc:



Lp =46,3 + 33,9.logf —13,82.1ogh, — a(h,) + (44,9 — 6,55.1oghy).logd + Cm

Trong doé:
Lp :suy hao dudng truyén (dB)
f  tan s hoat dong ( MHz )
hb : d cao anten tram gbc (m )
hm  :dQ cao anten may di dong (m )

a(hm) : hé s6 hiéu chinh anten

d : khoang cach tir tram gdc dén may di dong (km )

Cm [ =0 dB dbi véi thanh phd c& trung binh hodc trung tim ngoai 6

{ =3 dB dbi voi trung tam do thi
v' M6 hinh SAKAGAMIKUBOL.:

Pay 1a mo hinh dugc phat trién dua trén két qua ctia mo hinh Okumura. Két
qua 1a c6 dugc mot mo hinh ddng quan tam boi nhiing 1y do sau:

1. N6 dua ra rat nhiéu tham s6 cho méi trudng d6 thi.

2. N6 ¢6 thé dap tmg duoc trén pham vi tan sé 450+ 2200 MHz.

3. N¢ dua ra nhitng qui dinh hop 1é dbi v6i nhitmg d6 cao cua anten tram gdc
thap hon dinh cac toa nha, dé tao ra mé hinh hitu ich cho timg dung ctia Microcell.

Cong thuc cia mo hinh nay la:
Lp=100-7,1.10gW +0,023.¢ + 1,4.1oghs + 6,1.1og<H> — [24,37 -3,7.
(H/hb)*].loghb + (43,42 — 3,1.loghb).logd + 20logf + exp[13(logf — 3,23)]

Trong do:

Lp  :suyhao [dB]

W : bé rong cua duong tai diém thu ( 5+ 50 m )

@ : gbc giita truc ciia dudng voi dudng thing ndi tir anten tram gbc dén

may di dong

hs :d0 cao cua toa nha c6 dat anten tram géc phia diém thu (5+ 80 m)

<H> : d6 cao trung binh cta cic toa nha xung quanh diém thu (5+ 50 m)

hb : d6 cao clia anten tram gdc tai diém thu (20+ 100 m)

H :d6 cao trung binh cua cac toa nha xung quanh tram goc (H > hb)

d  :khoang cach giira tram gdc va diém thu (0,5+ 10 km)



f  :tan s hoat dong (450+ 2200 MHz)

3.2.2. Vian dé Fading

v Fading chuin Loga: tram di dong thudng hoat dong & cic méi trudng cd
nhiéu chudng ngai vat (cac qua doi, tod nha...). Diéu nay din dén hiéu tmg che
khuat (Shaddowing) 1am giam cuong d6 tin hiéu thu, khi thué bao di chuyén cuong
d6 thu s& thay d6i.

v Fading Rayleigh: Khi moéi truong c6 nhiéu chuéng ngai vat, tin hiéu thu
dugc tir nhiéu phuong khac nhau. Piéu nay nghia 1a tin hiéu thu 1a tong cua nhiéu
tin hiéu giong nhau nhung khac pha va bién d¢ .

Dé giam phan ndo tac hai do Fading giy ra, ngudi ta thuong ting cong suit
phat da 16n dé tao ra mot lugng du trir Fading, st dung mdt s6 bién phap nhu: phan

tap anten, nhay tan ...

3.2.3. Anh huéng nhiéu C/I va C/A

Mot dic diém cua cell 13 cac kénh dang st dung di c6 thé duoc st dung &
cac cell khac. Nhung giita cac cell ndy phai c6 mot khoang cach nhét dinh. Diéu
nay c6 nghia 1a cell s& bi nhiéu dong kénh do viéc cac cell khic sir dung clng tan
s6. Cudi cing ving phu séng cua tram gdc s& bi gidi han bai 1y do nay hon 1a do tap
am thong thuong. Vi vy, ta c6 thé noi rang mot hé thong t6 ong hoan thién 13 giéi
han dugc nhiéu ma da duoc qui chuén, loai trir dugc nhiéu hé théng. Mot van dé
trong thiét ké hé t6 ong la diéu khién cac loai nhiéu nay ¢ mirc chép nhan duoc.
Diéu nay duogc thuc hién mot phﬁn boi viée viée diéu khién khoang cach sir dung lai
tan s6. Khoang cach nay cang 16n thi nhiéu cang bé.

Pé chét luong thoai ludn duge dam bao thi mirc thu ciia sdng mang mong
mudn C (Carrier) phai 16n hon tong muc nhidu déng kénh I (Interference) va mirc

nhiéu kénh 1an can A (Adjacent).

3.2.3.1. Nhiéu dong kénh C/I:
Nhiéu dong kénh xay ra khi ca hai may phat phat trén cing mét tin s hoic
trén cung mot kénh. May thu diéu chinh & kénh nay sé& thu dugc c hai tin hiéu voi

cuong do phu thudc vao vi tri ciia may thu so vdi hai may phat.



Ti s6 séng mang trén nhiéu dugc dinh nghia 1a cudng do tin hiéu mong
mudn trén cudng d6 tin hiéu nhidu.
C/T = 10log(Pc/P1) .
Trong do6:
Pc = cong suat tin hiéu thu mong muén

Pi = cong suat nhidu thu duoc.

Nong mang Nhiéu
{Carrier) {Interference)
dB Y -.l I: Y dB
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Hinh 3-12 Ty s6 nhiéu déng kénh C/I

Hinh 3.6 & trén chi ra truong hop ma may di dong (cellphone) dat trong xe
dang thu mot sdng mang mong mudn tir mot tram gbc phuc vu (Serving BS) va
dong thoi ciing dang chiu mot nhidu dong kénh do nhidu phat sinh ctia mot tram gbc
khéc (Interference BS).

Gia str rang ca hai tram déu phat véi mot cong suat nhu nhau cic dudng
truyén séng cling twong dwong (hdu nhu ciing khong khac nhau trong thuc té) va ¢
diém gitta, may di dong c6 C/I bang 0 dB, c6 nghia 13 ca hai tin hiéu c6 cudong do
bang nhau. Néu mdy di dong di gan vé phia tram gbc dang phuc vu né thi C/I >0

dB. Néu may di dong chuyén dong vé phia tram gy ra nhidu thi C/I <0 dB.



Theo khuyén nghi cia GSM gia tri C/I bé nhat ma may di dong van co thé
lam viéc tot 14 9 dB. Trong thyc té, ngudi ta nhan thay rang gia tri nay can thiét phai
1én dén 12 dB ngoai trir néu sir dung nhay tan thi méi c6 thé lam viée & mac C/I 1a
9dB. O murc C/I thap hon thi ty 1¢ 16i bit BER (Bit Error Rate) s& cao khong chap
nhan dugc va ma hoa kénh ciing khong thé stra 16i mot cach chinh xac dugc.

Ti s6 C/I dugc dung cho cic may di dong phu thudc rat 16n vao viée quy
hoach tan s6 va mau tai sir dung tan s6. No6i chung viéc str dung lai tan s6 1am dung
luong ting dang ké tuy nhién dong thoi ciing lam cho ti sé C/I giam di. Do d6 viéc

quy hoach tan s6 can quan tdm dén nhidu dong kénh C/I.

3.2.3.2. Nhiéu kénh lan cin C/A:

Nhiéu kénh 1an can xay ra khi séong vo tuyén dugc diéu chinh va thu riéng
kénh C song lai chiu nhiéu tir kénh 1an c4n C-1 hodc C+1. Mic du thuc té song vo
tuyén khong dugc chinh dé thu kénh 1an can do, nhung né van dé nghi mot sy dap
mg nho 1a cho phép kénh 1an can gay nhiéu t6i kénh ma may thu dang diéu chinh.
Ti s6 song mang trén kénh 1an can dugc dinh nghia 13 cuong do cia séng mang
mong mudn trén cudng d6 ciia song mang kénh 1an can.

C/A =10.log(Pc/Pa)

Trong do :

Pc = cong suat thu tin hiéu mong muén
Pa = cong suét thu tin hiéu ctia kénh 1an cin

Gia tri C/A thap lam cho mirc BER cao. Mic di mi hoa kénh GSM bao gom
viéc phat hién 13i va stra 161, nhung dé viéc d6 thanh cong thi ciing c6 gidi han dbi
v6i nhiéu. Theo khuyén nghi cia GSM, dé cho viéce quy hoach tan s6 duoc tdt thi
gia tri C/A nho nhit nén 16n hon - 9 dB.

Khoang cach gitra ngudn tao ra tin hiéu mong mudn véi ngudn ciia kénh lan
can 16n s& tot hon cho C/A. Piéu nay c6 nghia 1a cac cell 1an can khong nén dugc
4n dinh cac song mang cua cac kénh canh nhau néu C/A dugce di duge dé nghi
trong mot gidi han nhat dinh.

Ca hai ti s6 C/I va C/A déu c6 thé duoc ting 1én bang viée st dung quy

hoach cau tric tan so.



3.2.3.3. Mot s6 bién phap khic phuc

Van dé can nhiu kénh chung 1a mét thach thirc 16n véi hé thong thong tin di

dong té bao. Co cac phuong phap dé giam can nhidu kénh chung nhur:
1. Tang cu ly sir dung lai tan s6 (D)
2. Ha thép do cao anten tram géc
3. St dung Anten dinh huéng & BTS (Sector hoa)

Vi phuong phéap thtr nhét: viée ting cu ly st dung lai tan s6 D s& lam giam
can nhiéu kénh chung, tuy nhién khi d6 sé cell trong mdi mang mau sé& ting, twong
g v6i s kénh tan sd danh cho mdi cell s& giam va nhu vay thi dung lwong phuc
vu s& giam xudng.

Phuong phap thr hai viéc ha thap anten tram gbc 1am cho anh hudng giita
cac cell dung chung tan s s& dugc giam bét va nhu vy can nhidu kénh chung ciing
duoc giam bot. Tuy nhién, viée ha thép anten s€ lam anh hudng ctua cac vat can
(nha cao tang...) téi chat lwong cua hé théng trd nén nghiém trong hon.

Phuong phap tht 3 ¢6 hai ich loi: Mot 1a bién phap lam giam can nhiu kénh
chung trong khi cy ly st dung lai tan s6 khong doi, hai 14 ting dung lwong hé théng.
Phuong phap ndy s& duoc trinh bay trong phan sau.

Ngoai ra, cac k¥ thuat khac nhu:

— Piéu khién cong suat phat song kiéu dong
— Truyén phat gian doan
— Nhay tan

cling 1am cai thién thém dang ké ty s6 C/ I cua hé thong

v/ Mot s6 k¥ thuat ting chét lwong hé thong:

 Nhay tan:

Thuc chét cua viée nhay tan 1a thuc hién trai cic cum (burst) dir liéu trén cac
kénh tan sd khac nhau mot cach ngiu nhién, nhim giam nhidu trong toan bo hé
thdng. Piéu ndy c6 ¥ nghia rat 16n ddi véi cac mang 16n ma viée sir dung lai tan sb
1a cuc ky kho khan. Dé nhay tan can chi y trong truong hop to hop nhay tan, sd tin

sd ndy c6 thé nhiéu hon sb tram thu/phat TRX cua cell. Khi chon céc tan s6 dé nhay



tan khac nhau s& 1am cho cac cum dir liéu nhay tan theo cac cach khac nhau va lam
giam kha nang tring tan s gitra cac cum s6 liéu trén 2 cell.

« Truyén phat gian doan _ Discontinuous Transmission (DTX):
Thuc chit ciia phuong phap DTX 1a BTS hay MS chi phat khi nhan dugc tin hiéu
dau vao nhu co tin hiéu thoai va khi két thic tin hiéu n6 s& nglmg phat. Viéc phat
hay khong duoc thuc hién trén co so tung khe thoi gian. Muc dich ctia phuong phap
nay la tiét kiém nang lwong va giam nhiéu trén kénh 1an can mot cach téi da. Khi sir
dung phuong phép truyén dan gian doan ta can thém cac thiét bi phu tro khac nhu
VAD (Voice Active Detector) dé phat hién tin hiéu vao va tao ra tiéng on gia khi
mot phia nao d6 ngimg cung cp tin hiéu.

« Diéu khién cong suit thu phat cia MS va BTS: Viéc diéu khién ting
giam cong suat thu phat cia MS va BTS ciing lam cai thién dang ké ty sé C/ 1.

3.2.4. Phan tan thoi gian

Phén tan thoi gian xay ra 13 do ¢6 nhiéu dudng truyén soéng tir may phat dén
may thu. Hién tuong phén tan thoi gian gy ra mot sd vin dé cho mang thong tin di
dong s6. Viéc sir dung truyén dan sd cling gay ra mot s van dé khac nhu: phan tan
thot gian do cac tin hi¢u phan xa (Reflection) gay ra.

Su phan tan thoi gian s€ giy ra hién tugng “giao thoa gitra cac ky tu”. Gia
thiét chung ta phat di mot chudi bit 1 va 0. Néu tin hiéu phan xa di cham hon tin
hiéu di thang dung 1 bit thi mdy thu phat hién bit 1 tir song phan xa dong thoi ciing
phat hién bit 0 tir song di thang.

Cira s6 thoi gian dugc dinh nghia 14 khoang thoi gian 15 ms sau khi méay thu
nhan duogc tin hiéu truc tiép tir may phat. Gia sir cac tia phan xa dén may thu bén
ngoai ctra s6 thoi gian, trc 13 sau 15 ms, s& gy phién phirc cho hé thdng gidng nhu
1a nhidu.Ta da biét gia tri t6i thiéu ctia C/I trong hé théng GSM 1a 9 dB.

Chung ta c6 thé coi gid tri ndy 1 gia tri cuc dai ctia phan tan thoi gian. Nghia
1a tat ca cac tin hiéu phan xa ma dén tré hon 15 ms, bén ngoai ctra s6 thoi gian, phai

c6 gia tri tong nho hon 9 dB. Ti s nay chinh 1a C/R.



3.2.4.1. Cac trwong hop phan tan thoi gian
v Nhitng méi truomg nguy hiém: (1a nhitng méi truong c6 thé gy nén van
d& vé phan tan thoi gian).
—Nhiing ving nai
—Ho6 sau hodc nhiéu nha cao tang
—Nhiing toa nha cao co két cAu kim loai , ...

Trong tit ca nhitng truong hop nhu vay phan tan thoi gian chi c6 thé xay ra
khi hiéu quang duong giira tin hiéu tryc tiép va tin hiéu phan xa tir nhitng chudéng
ngai vat ké trén 1on hon cira s6 can bang (4,5 km).

N6i chung, sy nguy hiém cta phan tan thoi gian sé ting cung voi khoang
cach gitta BTS va MS. Khi mot MS gﬁn BTS c6 thé nhan duge tin hiéu phan xa
manh v&i hiéu quang duong 16n nhung van khong anh huéng gi do tin hiéu truc tiép
manh dé dam bao ti s6 C/R trén ngudng t6i han. Khi MS chuyén dong ra xa BTS thi
nguy co ti s6 C/R thap s& ting 1én do tin hiéu truc tiép da yéu di.

Tuy nhién, mot diéu can chi ¥ d6 1 tia phan xa ciing 1a mot phan cta song
mang cho nén viéc quy hoach mét hé thdng can phai chi ra duoc cac truong hop dic

thi c6 thé xdy ra hién twong giao thoa ky tu.

v" Phén tan thoi gian voi cac treong hop khac nhau

Truong hop 1:
///—D,l///
w- Dy

BTS‘% S g

Truong hop nay: Tuy hiéu sé quing dudng = Dg — D, 16n (DR = D, + D,),

nhung tin hiu truc tiép manh, tin hi¢u phan xa yéu. Do vay ti s6 C/R trén nguong.



Truong hop 2:
__/E/——*
‘/

BTS MS

Truong hop nay: Hiéu s6 quang duong van con kha 16n nén cac tin hiéu

phan xa nam ngoai ctra s6 thoi gian.

Trong khi tin hi¢u dén truc tiép da yéu di, tin hi€u phan xa manh hon. Ti $6
C/R gan hodc thap hon ngudng.

Pay 1a truong hop nguy hiém nhat, hién twong phan tan thoi gian biéu hién
rd rang nhat.

Truong hop 3:

;_/—El_/—’_/)

0

ETS

Truong hop nay: Tin hi¢u phan xa manh gﬁn nhu tin hiu truc tiép, ti s6 C/R
gan hodc dudi ngudng. Nhung do hiéu quing duong nhé nam trong cira sd cin
bing, hay cac tin hiéu phan xa nim trong cira s6 thoi gian, nén trudng hop nay

khong bi anh hudng boi phén tan thoi gian.

3.2.4.2. Mot sb giai phap khic phuc
Nhiing giai phap kha thi dé tranh tac hai ctia phan tan thoi gian la:
1. Chon vi tri dat BTS:
- Di chuyén BTS dén cang gin vat gy phan xa cang tot. Diéu nay s& dam

bao cho hiéu khoang cach luén nho nam trong pham vi ctra s6 can bang.



BTS MS 5

Hinh 3-13 Pit BTS gin chwéng ngai vat dé tranh phén tan thoi gian

« Chuyén huéng anten ciia BTS ra khoi phia vat chuéng ngai giy phan xa

néu BTS dugc dat xa n6. Anten nén chon c¢6 ti s6 tang ich trude trén sau cao.

2. Thay ddi anten va géc nghiéng anten:

Néu vat phan xa khong bi chiéu vao thi s& khong c6 hién tuong phan xa. Nhu
vay, ta phai ¢6 ging giam phan ning lugng buc xa tir vat phan xa ma c6 thé giy ra
hién tuong phan xa cdé hai.

Str dung anten down tilt 12 mot cach co thé ap dung dugc. Anten down tilt
v6i d6 rong bup song vao khoang 10°, duogc sir dung dé tranh chiéu vao nhiing ving
nai va trong truong hop cin phu séng cho mét truc dudng qudc 16. Van dé chinh
khi str dung anten nay la ching phai dugc lép dat that chinh xac, sai s6 khong duoc

vuot qua 1°.

3. Piéu chinh tham sb cell:

Mot cach khac dé chong phan tan thoi gian 13 thay doi tham s6 cua cell.

Néu mot ving nao d6 trong mot cell co cudng do tin hiéu thap so voi ving
con lai trong cell thi cac tham sé diéu khién chuyén giao nén duoc thiét lap dé tién
hanh cac cude chuyén giao ra ngay khoi cell nay trude khi dé may di dong MS di
vao ving nguy hiém d6. Cac tham sd cua cac cell bén canh ciing nén dugc thiét lap
dé sao cho cac cudc chuyén giao khong bi chuyén vao nhimng ving c6 xay ra tan sic

thoi gian nam trong cell do.



4. Do ludng:

Bi¢n phap do luong dugc dua ra trong nhiing moi truong khac nhau ma
nhimg chudng ngai vat gdy nén phan tan chi nim ngoai vung ellipe dugc tao nén
boi vi tri gitta BTS va MS va pham vi cira s6 can bang (hinh 3.8).

Nang lugng song phan xa ti 1& v6i R™ cua khoang cach. C6 nghia 1a no s&
giam rat nhanh khi ra xa chudng ngai vat. Va lai, néu BTS va MS nhin thdy duoc

nhau thi tin hiéu truc ti€p s€ manh hon rat nhi€u so voi tin hiéu phan xa va tac hai

lam cho chét luong cudc két nbi khong duoc on dinh trong thoi gian phan tan thoi

Hiéu quiing dwing
D= (D1 +D2) - Dy

gian s¢€ rat nho.

Hinh 3-14 Pham vi vung Elip



Chuong IV
4. THIET KE HE THONG

4.1. Heé thong thong tin di dong té bao

Hé thong thong tin di dong té bao sir dung mot sb luong 16n cac may phat vo
tuyén cong suit thap dé tao nén cac cell hay con goi 1a té& bao (don vi dia 1y co ban
ctia hé thong thong tin vo tuyén). Thay d6i cong suat may phat nham thay doi kich
thudc cell theo phan bd mat d6 thué bao, nhu cau thué bao theo tung vung cu thé.
Khi thué bao di dong di chuyén tur cell nay sang cell khac, cudc dam thoai cua ho s¢€
duogc giit nguyén lién tuc, khong gian doan. Tan sb sir dung & cell nay co thé duge
st dung lai ¢ cell khac véi khoang cach xac dinh gitra hai cell.

v CAu triic hé théng thoai di dong trude diy

Dich vu thoai di dong truyén thdng duoc cdu tric gidng nhu hé thng truyén

hinh phét thanh quang ba: Mot tram phat séng cong sudt manh dit tai mot cao diém

c6 thé phat tin hiéu trong vong ban kinh dén 50km.

Hinh 4-15 Céu triic hé thong thong tin di dong trwée day



v/ H¢ thong thong tin di dong té bao

Khai niém mang t6 ong da cau trac lai hé thong thong tin di dong theo cach
khac. Thay vi str dung mot tram cong suét 16n, ngudi ta st dung nhiéu tram cong
suat nho trong ving phu séng duoc 4n dinh trude. Lay vi du, bing cach phan chia
mot ving trung tdm thanh 100 ving nho hon (cic té bao), mdi cell st dung mot
may phét cong suat thip voi kha nang cung cap 12 kénh thoai cho mdi may. Khi d6
ning lyc ctia hé théng vé 1y thuyét co thé ting tir 12 kénh thoai sir dung mot may
phat cong suat 16n 1én dén 1200 kénh thoai bang cach str dung 100 may phat cong
sudt thap. Nhu vay 1a dung luong hé théng di ting 1én rat nhiéu.

Bang cach giam ban kinh ctia ving phu séng di 50% (dién tich viung phu
song giam 4 1an), nha cung cap dich vu c6 thé ting kha ning phuc vu 1én 4 1an. Hé
thdng dugc trién khai trén ving ¢6 ban kinh 1 Km c6 thé cung cap s6 kénh 16n hon
gip 100 1an so v&i hé thong trién khai trén ving c6 ban kinh 10 Km. Tir thuc té rat
ra két luan rang, bang cach giam ban kinh ving di vai tram mét thi nha cung cip c6

thé phuc vu thém vai tri€u cudc goi.

Hinh 4-16 Hé thong thong tin di dong sir dung céu tric té bao
Khai niém cell (& bao) duoc st dung véi cac mirc cong suat thip khac nhau,
n6 cho phép cac cell (cac t& bao) co thé thay d6i ving phu séng tuy theo mat do,

nhu ciu cta thué bao trong mot ving nhat dinh. Cac cell ¢6 thé duoc thém vao timg



ving tuy theo su phat trién cta thué bao trong ving d6. Tan sd o cell nay cé thé
duoc tai sir dung & cell khac, cic cudc dién thoai van dugc duy tri lién tuc khi thué

bao di chuyén tir cell nay sang cell khéc.

4.2. Quy hoach Cell

4.2.1. Khai niém té bao (Cell)
Cell (té bao hay 6): 1a don vi co s cia mang, tai d6 tram di dong MS tién
hanh trao d6i thong tin v4i mang qua tram thu phat géc BTS. BTS trao d6i thong tin

qua séng vo tuyén véi tat ca cac tram di dong MS c6 mit trong Cell.

RF( (n)

MS

Hinh 4-17 Khai niém Cell

Hinh dang 1y thuyét cua Cell 1a mét 6 t6 ong hinh luc giac:

Hinh 4-18 Khai niém vé bién giéi ciia mét Cell



Trén thuc t&, hinh dang cua cell 1a khong xac dinh. Viéc quy hoach ving phu
song can quan tam dén cac yéu td dia hinh va mat do thué bao, tir d6 xac dinh sb

lwong tram gdc BTS, kich thudc cell va phuong thirc phi soéng thich hop.
4.2.2. Kich thudc Cell va phwong thirc phu song

4.2.2.1. Kich thudc Cell
v" Cell 16m: Ban kinh phu song khodng: n km + n*10 km (GSM: < 35 km)

Vi trf thiét ké cac Cell 1on:

— Séng vo tuyén it bi che khuét (viing néng thon, ven bién... )
— Mat d6 thué bao thép.
— Yéu ciu cong suit 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 (ving do thi 16n).
— Mat d6 thué bao cao.
— Yéu cau cong suat phat nho.

C6 tat ca bdn kich thudce cell trong mang GSM d6 1a macro, micro, pico va
umbrella. Viing phti séng ciia mdi cell phy thude nhidu vao méi trudng.

Macro cell duoc lép trén cOt cao hoac trén cac toa nha cao téng.

Micro cell lai duoc ldp ¢ cac khu thanh thi, khu dan cu.

Pico cell thi tim phu séng chi khoang vai chuc mét tré lai no thuong duge
lap dé tiép song trong nha.

Umbrella 1ip bd sung vao cac ving bi che khut hay cac ving trong giita
cac cell.

Ban kinh phu séng ciia mot cell tuy thude vao do cao cua anten, do 1gi anten
thuong thi nd c6 thé tir vai trim mét téi vai chuc km. Trong thuc té thi kha ning
phu song xa nhit cia mot tram GSM 14 32 km (22 dim).

Mot s6 khu vuc trong nha ma cac anten ngoai troi khong thé phu song t6i
nhu nha ga, san bay, siéu thi... thi nguoi ta s& dung cac tram pico dé chuyén tiép

song tir cac anten ngoai troi vao.



4.2.2.2. Phwong thirc phu song
Hinh dang cta cell trong mdi mot so dd chuén phu thudc vao kiéu anten va
cong suit ra cia mdi mot BTS. C6 hai loai anten thuong dugc sir dung: anten vo
huéng (omni) 14 anten phat dang huéng, va anten c¢6 huéng la anten birc xa ning
lugng tap trung trong mot ré quat (sector).
v" Phit séng vé hwéng — Omni directional Cell (360°)

Anten vo hudng hay 360° birc xa nang luong déu theo moi hudng.

Hinh 4-19 Omni (360°) Cell site
Khai niém Site: Site dugc dinh nghia la vi tri dat tram BTS.
Véi Anten vo hudng: 1 Site =1 Cell 360°

v Phat séng dinh huwéng — Sectorization:
Loi ich cua sectorization (sector hoa):
— Cai thién chat luong tin hiéu (Giam can nhiéu kénh chung).

- Tang dung lugng thué bao.

Hinh 4-20 Sector héa 120°
V6i Anten dinh hudng 120°: 1 Site = 3 Cell 120°



4.2.3. Chia Cell (Cells Splitting)

Mot cell véi kich thude cang nho thi dung lugng thong tin cang tang. Tuy
nhién, kich thuéc nho di c6 nghia 1a can phai c6 nhiéu tram gbc hon va nhu thé chi
phi cho hé thong lap dit tram ciing cao hon.

Khi hé théng bat dau dugc sir dung s6 thué bao con thap, dé tdi wu thi kich
thude cell phai 16n. Nhung khi dung luong hé théng ting thi kich thudc cell ciing
phai giam di dé dap ung voi dung lwong méi. Phuong phap nay goi 1a chia cell.

Tuy nhién, s& khong thuc t& khi nguoi ta chia nho toan bd cac hé théng ra
cac ving nhé hon nira va twong tmg véi né 1a cac cells. Nhu cau luu luong ciing
nhu mat do thué bao sur dung gitra cdc vung néng thon va thanh thi cé sy khac nhau
nén doi hoi cau trac mang & cac ving d6 ciing khac nhau.

Céac nha quy hoach sir dung khai niém cells splitting dé phan chia mét khu
vuc c6 mat d6 thué bao cao, luu luong 16n thanh nhiéu ving nho hon dé cung cap
tdt hon cac dich vu mang. Vi du cic thanh phé 16n dugc phan chia thanh cac vung
dia 1y nho hon véi cac cell c6 muc d6 phi séng hep nhdm cung cip chét luong dich
vu cling nhu luu luong str dung cao, trong khi khu vuc nong thon nén str dung cac
cell c6 ving phu song 16n, trong tng véi nd sd luong cell s& sir dung it hon dé dap

g cho luu luong thap va sé nguoi dung véi mat do thap hon.

{Cell lén cho ving
nong thion, ven hién

Hinh 4-21 Phéan chia Cell
Dung trén quan diém kinh té, viéc hoach dinh cell phai bao dam luu lugng

hé thdng khi sb thué bao tang 1én, dong thoi chi phi phai 1a thap nhat. Thyc hién



duogc diéu nay thi yéu cau phai tan dung dugc co sé ha tang cia dai tram cii. Dé dap
tmg dugc yéu ciu ndy, ngudi ta st dung phuong phap giam kich thude cell goi 1a
tach cell (cells splitting).Theo phuong phap nay viéc hoach dinh dugc chia thanh
cac giai doan sau:
1. Giai doan 0 (phase 0):
Khi mang luéi méi duoc thiét 1ap, luu luong con thap, sb lugng dai tram con
it, mang thuong st dung cac “omni cell” véi cac anten vo hudng, pham vi pht song

rong.

Hinh 4-22 Céc Omni (360°) Cells ban dau
Khi mang duoc mé rong, dung lugng sé ting 18n, dé dap tung dugc diéu nay
phai dung nhiéu séng mang hon hoic str dung lai nhitng séng mang di c6 mot cach
thuong xuyén hon.
Tuy nhién, moi sy thay dbi trong quy hoach ciu trac tan sé phai gin lién véi
vi€c quan tam toi ti s6 C/I. Céc tan sd khong thé duge an dinh mot cach ngau nhién
cho cac cell. Bé thyc hién dugc didu nay, phuong phap phd bién 1a chia cell theo

thur tu.

2. Giai doan 1 (Phase 1): Sector hoa
Thay anten vo hudng (omni) bang 3 anten riéng biét dinh hudng 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 1am nay khong doi hoi thém mit bang cho cac



Cell méi. Tuy cic Cell méi phan biét nhau theo chitrc ning mang nhung ching van
O tal mat béng cul.

Khi 6, tai mdi vi tri cii (Site) bay gior ¢6 thé phuc vu duoc 3 cell méi, nhitng
cell nay nhé hon va c6 3 anten dinh hudéng duogc dat ¢ vi tri nay, goc gitra cac anten

nay la 120°.

____________ Bifn gidi ban dau cia Cell Omnd

Bign gién cua Cell mét sau tach

- Tram BTS ban déu
can khi tach, BTS ding anten
dinh hréng dai quat 120

Hinh 4-23 Giai doan 1 :Sector hoa

3. Giai doan 2: Tach chia nhé hon nira vé sau
v’ Téach chia Cell 1:3 thém lan nira
Hinh 4.10 trinh bay viéc tach chia 3 thém 1an nira. Lan tach nay st dung lai
mat bang cii va thém méi gap d6i mat bang méi cho cac BTS moi.
O mit bang cii, anten can quay di 30° nguoc chiéu kim dong hd. Nhu vy
téng s6 mit bang gip 3 14n mit bang cii dé tra gia cho su ting dung lwvong mang 1én

gap 3 lan.



. = o
i i LI Dich harémg anten cé sén géc 30
_______ B?n g;.ch. EaLEs (fmac Kty theo yéu cau tach chia lan niy
Bign gmén cell mén

‘ " Mt bang méi cia BTS méa
" Mt bng BTS trudc khi tach >_. theo yéu cau tach chua lan nay

Hinh 4-24 Tach chia 1:3 thém lan nira

v Téch chia 1:4 (sau 1an dau chia 3)

————— Bifn g cell cii

Bign gién cell mén

DH BTS méi }H BTS cii dwee ding lai sau tach

Hinh 4-25 Tach chia 1:4 (sau lan dau chia 3)



Su tach chia nay khong doi hoi xoay huéng anten & tat ca cac BTS c6 mit
bang cii. Vi tri BTS mit bang méi dugc biéu thi trén hinh v& 4.11.

S6 1an sir dung lai tan s, dung luong hé thong va sb luong mit bang BTS
déu tang 4 lan so véi trudce khi chia tach.

Tuy theo yéu cau vé dung lugng hé théng, viéc chia cell ¢6 thé duge thuc
hién tiép tuc. Tuy nhién, moi sy thay ddi trong quy hoach cdu trac tin sé phai gin
lién voi viéc quan tam t6i ti s6 nhiu C/I.

Bay gio ta hiy xét mot vi du dé thay duoc sy ting dung luwong khi thu hep
kich thudc cell. Gia thiét rang hé théng c6 24 tan sb va chung ta bat dau tir mot cum
7 cell c6 ban kinh cuc dai 14 km. Sau d6 ching ta thuc hién cac giai doan 1 tach 3
va 1 tach 4.

Ciing gia thiét ring mot thué bao c6 luu luong 0,02 Erlang v6i mire do phuc
vu GoS = 5%. V&i 24 tan sd, nghia 14 s6 kénh logic ctia hé thong sé 1a:

24 x 8 =192 kénh

Trong giai doan thwr nhit, khi 1 cum (s6 nhom tan sb) 1a N = 7, thi s kénh
Iuu lugng TCH cho méi cell a:

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

Trong giai doan tiép theo, khi mot cum c¢6 N = 21. S kénh luu lugng cho
moi cell 1a:

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

Trong giai doan th nhét, ta phai sir 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.

Can ctr bang Erlang ta s& c¢6 bang thong ké vé mat do luu lugng qua céc

budec tach cell nhu sau:

Giai | Ban kinh N TCH | Phamvi | S6thué | S6thué | Hiéu qua
doan 0 mdi 6 0 bao/ 16 | bao/km? | trung ké
0 14 km 7 25 499, 2km? 999 2,0 76%

1 8 km 21 8 166,4km> 227 1,4 54%

2 4 km 21 8 41,6 km? 227 5,5 54%

3 2 km 21 8 10,4 km? 227 21,8 54%

Tir bang ta thdy, trong lan tach thir nhat, dung luong bi giam (s6 thué bao

trén 1 km? giam tir 2 xubng con 1,4) 1a do hiéu suit trung ké bi giam khi s6 kénh




trén mot cell it di. Tuy nhién, ddy 1a mot bude khong thé thiéu duoc dé thyc hién
cac bude tiép theo. Pbi voi cac bude tiép theo 1a qui trinh 1 tach 4, ban kinh cell
giam 2 1an, nhung dung luong ting 4 1an.

Nhu vay, ta thdy rang bién phap “cell split” lam giam kich thudc cua cell.
Nhung ciing lam ting dung luong hé thong. Bién phap nay phai duoc ap dung theo
tig giai doan phat trién cua mang. Tuy nhién, bién phap ndy ciing c6 mot s han
ché bai kich thude cell ciing c6 gidi han (gidi han trén 1a do cong suat birc xa cua
BTS va MS c¢6 han, gi6i han duéi 1a do van dé nhidu). Pong thoi viéc 1ap dat cac vi
tri tram mo1 doi hoi kinh phi 16n, viéc khao sat dé chon duoc nhirng vi tri thich hop
cling gap nhiéu kho khan (nha tram dat thiét bi, xay dung cOt anten, mang dién ludi
thuan tién...)

Dé giai quyét van dé dung luong ¢ nhitng khu vuc ¢6 mat do rat cao ma cac
bién phap trén khong giai quyét duoc, thi viéc sit dung cac “minicell” va céc
“microcell” s& tr& nén phd bién véi pham vi phu sdng nho, cong suit birc xa cua

BTS (thuong 1a cac tram Repeater) thap.

4.3. Quy hoach tan sb
Ngay nay cac nha cung cap dich vu di dong GSM sir dung hai dai tan s6, d6
la GSM 900 va GSM 1800.
Mot sb qubc gia & Chau My thi sir dung biang 850 Mhz va 1900 Mhz do bing
900 Mhz va 1800 Mhz ¢ day da dugc st dung trude do.
Dai tan s6 dung cho GSM 900 1a 890 ~ 960 MHz, gdm 124 tan s6 sdng mang
v6i moi hudng:
Uplink: 890 ~ 915 MHz va Downlink: 935~960 MHz.
Dai tan s6 ding cho GSM 1800 1a 1710 + 1880 MHz, gdm 374 tan sd song
mang voi moi hudng:
Uplink: 1710~1785 MHz va Downlink: 1805~1880 MHz.
Hién nay, tai Viét Nam dang c6 3 nha cung cap dich vu di dong GSM d6 1a
Vinaphone, Mobiphone, Viettel, ciing dong thoi hoat dong, nén dai tan s6 han hep
phai chia sé déu cho ca 3 mang.

V61 mang di dong VMS-Mobifone dai tan duoc an dinh cho mang nhu sau:


http://www.netencyclo.com/vi/Ch%C3%A2u_M%E1%BB%B9

— GSM 900: Dai tan sir dung trong VMS 1a 41 tan s6 tir kénh 84 dén 124
tuong ung voi:
Uplink: 906,6 MHz + 914,8 MHz.
Downlink: 951,6 MHz + 959,8 MHz.
— GSM 1800: Dai tn sir dung trong VMS 1a tir kénh 579 dén 644 tuwong
ung voi:
Uplink: 1723,6 MHz + 1736,6 MHz.
Downlink: 1818,6 MHz +~ 1831,6 MHz.
Tai nguyén tan sb cé han trong khi s6 lwong thué bao thi ngay cang ting 1én,
nén viéc su dung lai tan so 1a diéu tat yéu. Tuy nhién, khi st dung lai tan sd thi van
dé nhifu dong kénh xuit hién. Do d6 cin c6 su hoach dinh tan sb t6t dé tdi thiéu

hoa anh huong ciia nhiéu toi chat luong cua hé thong.

4.3.1. Tai sir dung lai tan s6

Mot hé théng t6 ong 1a dya trén viée st dung lai tin s6. Nguyén 1y co ban
khi thiét ké hé thong t6 ong 1 cac mAu sir dung lai tan sd. Theo dinh nghia sir dung
lai tan s6 1a viéc st dung cic kénh vo myén ¢ cung mot tan s6 mang dé phu song
cho cac ving dia 1y khac nhau. Cac ving nay phai cach nhau mot cu ly da 16n dé
moi nhiéu giao thoa dong kénh (c6 thé xay ra) chap nhan dugc. Ti s6 séng mang
trén nhiéu C/1 phu thudc vao vi tri tirc thot cia thué bao di dong do dia hinh khong
ddng nhat, sd lwong va kiéu tan xa.

v Miang miu (Cluster)

Cluster 1a mot nhém céc cell. Cac kénh khong duoc tai sir dung tan sb trong
mot cluster.

Nha khai thic mang duoc gidy phép s dung mot s6 co han cac tan sd vo
tuyén. Viéc quy hoach tan so, ta phai sip xép thich hop cac tan sb vo tuyén vao mot
mang mAu sao cho cac mang mau st dung lai tin sé ma khong bi nhidu qua mirec.

Hinh 4.12 mo6 ta cach phu séng bang mang mau gdom 7 cell don gian.



Hinh 4-26 Mang miu gom 7 cells

v/ Cu ly dung lai tin sb

Ta biét ring sir dung lai tdn sd & cac cell khac nhau thi bi gigi han boi nhidu
ddng kénh C/I giira cac cell 6 nén C/I s& 1a mot van dé chinh can duoc quan tam.

Dé dang théy rﬁng, véi mét kich thude cell nhat dinh, khoang cach sur dung
lai tan s6 phu thudc vao s6 nhom tan sd N. Néu N cang 16n, khoang cach s dung
lai tan s6 cang 16én va nguoc lai.

Ta ¢ cong thirc tinh khoang cach sir dung lai tan so:

D=R*/3*N
(trong do: R 1a ban kinh cell)

Hinh 4-27 Khoang cich tai sir dung tan s6
v" Tinh toan C/I



Pong thoi ta ¢6 cong thire tinh ti s6 C/I nhu sau:

Ehoang cach td s dung

thn 56

D -E) B

Hinh 4-28 So db tinh C/I
P 1a vi tri cia MS thudc cell A, chiu anh huong nhiéu kénh chung tir cell B 1a
16n nhét.

Tai vi tri P (vi tri may di dong MS) co:

CaR'=LaDR’ 0 5 =2 =B af-(van .y

Trong do: x 1a hé so truyén song, phd bién nam trong khoang tir 3 dén 4 doi
v61 hau hét cac moi truong.

0 %(dB) =10*1g(~V3.~ -1)"

$6 cell (N) Ti s6 C/I (dB)
Kich thudc mang 3.0 31(5 4.0
3 9,0 10,5 12,0
4 11,7 13,7 15,6
7 16,6 19,4 22,2
9 18,7 21,8 24,9
12 21,0 24,5 28,0
21 25,2 29,4 33,6
Bang quan hé N & C/1

Pé xac dinh vi tri ctia cac cell ddng kénh ta sir dung cong thic:

N=i+1ij+j% (i; j nguyén)



Theo cong thirc nay: 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 cubi cia qua
trinh di chuyén nay la hai cell déng kénh.

Phan b6 ti s6 C/I can thiét dé hé théng c6 thé xac dinh s6 nhom tan s6 N ma
ta c6 thé st dung. Néu toan bo s6 kénh quy dinh ¥ duogc chia thanh N nhom thi mdi
nhom sé& chira (3 /N) kénh. Vi tong s6 kénh ¥ 13 ¢6 dinh nén sé nhom tan sé N nho
hon s& dan dén nhiéu kénh hon & mot nhom va mot dai tram. Vi vay, viéc gidm sO
luong cac nhém tan s s& cho phép mdi dai tram ting luu lugng nhd d6 s& giam sb

luong cac dai tram can thiét cho tai luu luong dinh trudc.

4.3.2. Cac miu tai sir dung tan sb
Ky hiéu tong quat ciia mau sir dung lai tan s6: Mau M /N
Trong d6: M = tong s sites trong mang miu
N = tong sb cells trong mang mau

Ba kiéu miu sir dung lai tan s6 thuong dung 1a: 3/9, 4/12 va 7/21.

4.3.2.1. MAu tai sir dung tan s6 3/9:
Mau tai sir dung lai tan s 3/9 c6 nghia cac tan s sir dung duoc chia thanh 9
nhom tan sb 4n dinh trong 3 vi tri tram gbc (Site). Mau nay c6 khoang cach gitra cac
tram dong kénh 1a D = 5,2R.
Cdc tan sé ¢ mau 3/9 (gia thiét cé 41 tan sé tir cdc kénh 84 dén 124 - la s6
tan s6 sir dung trong mang GSM900 ciia VMS):
An dinh tin s6
Al |Bl1 |Cl1 |A2 |[B2 |C2 |A3 |B3 |C3
BCCH 84 |85 |8 |87 |88 [89 |9 |91 |92
TCH1 |93 (94 |95 [96 |97 |98 199 [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 vay, voi khai niém vé kénh nhu da néi & phan trudc thi phai danh mot
khe thoi gian cho BCH, mot khe thoi gian cho SDCCH/8. Vay sb khe thoi gian
danh cho kénh luu luong ctia mdi cell con (5 x 8 —2) = 38 TCH.



Tra bang Erlang-B (Phuy luc), tai GoS 2 % thi mot cell ¢6 thé cung cap dung
lugng 29,166 Erlang.

Gia thiét trung binh moi thué bao trong mot gid thuc hién 1 cudc goi kéo dai
120s ttrc 1a trung binh mdi thué bao chiém 0,033 Erlang, thi mdi cell ¢ thé phuc vu
duogc 29,166/0,033 = 833 (thué bao).

Hinh 4-29 MAu tai st dung lai tin s6 3/9

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

Ti s6 C/A ciing 1a mot ti s6 quan trong va nguoi ta cling dua vao ti s nay dé
dam bao rang viéc an dinh tin s6 sao cho cac song mang lién nhau khong nén dugc
st dung & cac cell canh nhau vé mit dia ly.

Tuy nhién, trong hé théng 3/9 cac cell canh nhau vé mit dia Iy nhu Al & C3,
Cl & A2, C2 & A3 lai str dung cac song mang lién nhau. Piéu ndy chtng t6 rang ti
s6 C/A d6i voi cac may di dong hoat dong & bién gidi gitra hai cell Al va C3 1a
0dB, day 1a mic nhidu cao mac du ti s6 nay 1a 16n hon ti s6 chuan cia GSM 1a (- 9
dB). Viéc sir dung cac bién phap nhu nhay tan, diéu khién coéng suat dong, truyén

dan gian doan la nham muc dich giam t61 thi€u cac hi€u tng nay.



4.3.2.2. MAu tai sir dung tin s6 4/12:

Mau st dung lai tan sb 4/12 ¢6 nghia 1a cac tan s st dung duogc chia thanh
12 nhom tan s6 4n dinh trong 4 vi tri tram gbc. Khoang cach giita cac tram dong
kénh khi d6 1a D = 6R.

Cac tan so o mau 4/12:

An dinh tin s6

Al |Bl |Cl |DI |A2 |B2 |[C2 |[D2 |A3 [B3 |C3 |D3

BCCH |84 |85 |8 [87 |8 [8 190 |91 192 193 194 |95

TCHI |96 97 198 199 100 | 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 13 4 séng mang.

Nhu vay, v6i khai niém vé kénh nhu d3 noi & phan trude, mot khe thoi gian
danh cho kénh BCH, mot khe thoi gian danh cho kénh SDCCH/8. Vay s6 khe thoi
gian danh cho kénh luu luong ciia moi 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 sir mdi thué bao chiém 0,033 Erlang thi mdi cell c6 thé phuc vu duogc
21,932/0,033 = 664 thué bao.

Trong mau 4/12 sé lugng cac cell D sip xép theo cac cach khic nhau dé
nham phuc vu cho cac cell A,B,C. Hiéu qua cua viéc diéu chinh nay la dé dam bao
hai cell canh nhau khong st dung hai séng mang lién nhau (khac v6i mau 3/9). Voi

mau nay, khoang cach tai st dung tan so 1a 16n hon.




Hinh 4-30 MAu tai sir dung lai tin sb 4/12
Vé 1y thuyét, cum 12 cells 6 ti sé6 C/I > 12 dB. Pay 1a ti sb thich hop cho

phép hé théng GSM hoat dong tot. Tuy nhién, mau 4/12 c6 dung lugng thap hon so
v6i mau 3/9 vi:

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

b) Hé s st dung lai tan s6 thap hon (d6ng nghia voi khoang cach st dung

lai 12 16n hon).

4.3.2.3. MAu tai sir dung tan s6 7/21:
Mau 7/21 c6 nghia 13 cac tin sé st dung duoc chia thanh 21 nhém an dinh
trong 7 tram gdc. Khoang cach giita cac tram dong kénh 1a D = 7,9R.

Cac tan so o mau 7/21:



An dinh tan s0

BCCH TCH
AT 84 105
B1 85 106
C1 86 107
D1 87 108
E1 88 109
F1 89 110
G1 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 4-31 MAu tai sir dung tan sb 7/21




Ta thay mdi cell chi dugc phan bb t6i da 2 song mang.

Nhu vy v6i khai niém vé kénh nhu da noi ¢ phan trude. Phai c6 mot khe
thoi gian danh cho BCH va c6 it nhat mot khe thoi gian danh cho SDCCH, sb khe
thoi gian danh cho kénh Iuu luong ctia mdi cell con (2 x 8 —2) = 14 TCH . Tra bang
Erlang-B (Phu luc), tai GoS = 2 % thi mdi cell ¢6 thé cung cidp mot dung luong
8,2003 Erlang. Gia sir mdi thué bao chiém 0,033 Erlang, nhu vay mot cell c6 thé
phuc vu duogce 8,2003/0,033 = 248 thue bao.

Nhén xét:

Khi s6 nhom tan s6 N giam (21, 12, 9), nghia 1 s6 kénh tan s6 co thé dung
cho mbi tram (3 /N) ting thi khoang cach giita cic tram dong kénh D sé& giam 7,9R;
6R; 5,2R. Piéu nay nghia 1a sb thué bao duoc phuc vu s& ting 18n 13: 248; 664 va
883, nhung dong thoi nhidu trong hé thdng ciing ting 1én.

Nhu vay, viéc lva chon mau st dung lai tan sb phai dua trén cac dac diém
dia 1y ving phu séng, mat do thué bao cua ving phu va tong s kénh ¥ ctia mang.

— MAu 3/9: sb kénh trong mét cell 13 16n, tuy nhién kha ning nhidu cao. M6
hinh nay thuong dugc ap dung cho nhitng ving c6 mat d6 may di dong cao.
— Mau 4/12: st dung cho nhitng ving c6 mat do luu luong trung binh.

— Mau 7/21: st dung cho nhing khu vuc mat do thép.
4.3.3. Thay d6i quy hoach tin s6 theo phéan b6 lwu lwong

4.3.3.1. Thay ddi quy hoach tan s6

Sw phin bé lwu lwong

Sy thay do6i luu lwong va hiéu ing diém néng (hotspot) hinh thanh nhu cau
tang thém kénh tan s & mot cell nao d6. Khi d6 nguoi ta nghi ngay dén kha ning
ldy kénh tan sb & cell nao c6 luu lwong rat nho dé thém vao cho cell nao c6 luu
luong qua 16n. Tuy nhién, viéc 1am nay pha hong quy hoach tan s6 va mang lai can

nhidu qua mirc cho phép néu nhu viée thyuc thi khong dung khoa hoc.



Hinh 4-32 Thay déi quy hoach tan so

Hinh 4.18 biéu thi mot tinh hudng nhu vay: Pay 1a mau tai st 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 tng luu luong tai thoi diém dang xét.

Mhém tin s (24 kénh tan s5)
ATIB1C1| D1 A2 (B2 |C2 | D2 | A3 |B3 | T3 | D3
24 | 85 | B0 |87 | B8 [ 8% | B0 |81 |92 | 93 194,585
96 [ 97|98 | 5% | 100 101 [ 102 | 103 | 104 | 105 -11[];6?- 107

T

Tai cell C3, c6 hai kénh tan s6 94 va 106, nhu vay nén chon tai tan 94 hay

106 dé chuyén sang D1 ?

Anh hurimg 161 <

Cell D1 va cell D3 1a hai cell lién ké. Ma tai tan 94, 106 cua cell C3 lién ké
v6i tai tn 95, 107 cta cell D3. Chinh vi vy, chon tai tan ndo du 1a 94 hay 106 dé



dua sang D1 thi déu lam ting can nhiéu kénh k&, d6i véi MS & bién gii D1 va D3
Ve A C 5 , A M
thi ti sO — cua ching gan bang 0 dB.

- C
Anh hwong toi ya

Néu chon tai tan 94 (hay 106) tir cell C3 dwa sang D1, thi cu ly sir dung lai
tan s6 94 (hay 106) bay gid 1a tir cell D1 cia mang mau X dén cell C3 ctia mang
mau Y, tirc 1a dd giam di mot ntra so v6i ban dau. Nghia 13 nhidu kénh chung ting
1én nghiém trong, ty s6 C/I giam dang ké.

Vi ban kinh cell R vin giir nguyén, ma cu ly st dung lai tin sé cua tai tin
chuyén sang giam chi con mét nira, nghia 1a D/ R con lai mot nira so v6i 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 t6 dia hinh thyc té va cac
nhan t6 mang mau. Piéu nay can dén céng cu phan mém dic biét dé xur 1y van dé
bang may tinh.

Mot trong nhing giai phap cho vin dé nay 13 cdu tric dong tim cua cell
dugc ting cuong thém tai tan 14y tir cell khac. Khi d6, cac tai tAn sin c6 ban dau cua
cell vin duge dung nhu von co, con tai tan ting cuong dugc phat cong suit bé hon
¢ muc microcell.

Cidc nhan té khdc

Cong cu phin mém quy hoach vo tuyén s& tinh dén nhiéu yéu té sau day khi
chuyén kénh tan sé:

— Sy khéc nhau vé cong suit phat vo tuyén ca cac BTS.
— Su khéc nhau vé anten duoc dung & cac co s& mat b::ing.
— Pia hinh thay d6i
— Mang méu thay déi. .v.v..
Vi GSM 14 hé thong bi giéi han bai can nhiéu, nén phai xét mau sir dung lai

tan sO nao c6 muc can nhiéu chap nhan duogc.

4.3.3.2. Quy hoach phi song khong lién tuc
Bai todn quy hoach nay phai xur ly dac bi¢t. Tuy nhién, co s& giai bai toan

nay van 1a quy hoach tin sb sao cho cac ty s6 C/ I va C/ A dat mirc quy dinh chét



lwong. Nhitng mau thudn phat sinh c¢6 thé duoc dung hoa tiy hoan canh. Vi du:

trong lang xa ven qudc 19 ¢6 thé chiu C/ I nhé.

Hinh 4-33 Phi séng khong lién tuc

4.3.4. Thiét ké tan s6 theo phwong phip MRP (Multiple Reuse
Patterns)

Thiét ké hé théng c6 dung luong 16n véi chi phi cho ha ting 14 téi thiéu dang
ngdy cang trd nén quan trong trong cudc chay dua giita cic nha diéu hanh di dong.
Phén nay trinh bay vé viéc ap dung k¥ thut nhay tan két hop véi mot phuong phap

thiét ké tan s6 tién tién, Multiple Reuse Patterns (MRP) Pa mau st dung lai.

4.3.4.1. Nhay tin _ Frequency Hopping

Viéc ting dung luong mang bang cach giam cy ly tai sit dung lai tan s s&
kéo theo nhitng vin dé vé nhifu tin sb trd nén tram trong hon, diéu nay gy kho
khan cho viéc thiét ké tin s v&i chat luong tbt. Mot s6 ky thuat duoc stir dung nham
giam bot anh huong cua nhidu nhu: nhay tan, diéu khién cong suét, truyén phat gian
doan DTX (Discontinuous Transmission). Trong phan nay ta quan tim dén k¥ thuat

nhay tan _ Frequency Hopping.



K¥ thuat nhay tin dua ra hai khai niém phan tan tin s6 va phan tan nhiéu.

Phén tan tan s6: Tan sb dugc phan chia nham can bang chit luong tin hiéu
giita cac thué bao cho du thué bao d6 dang di chuyén nhanh hay cham. Piéu nay c6
nghia 1a @6 du trit cho Fadinh nhanh (Rayleigh Fading) 1a khong can thiét. Chinh
nhd hiéu qua cia phan tan tin sé ma vang phu séng duoc ting 1én do giam dugc do
dir trit cho Fadinh nhanh. Ngay nay, quy hoach cell tiéu biéu dung 3 dB cho du trir
Fadinh nhanh.

Phén tan nhiu: Cudng do nhidu dugc chia sé déu cho cac thué bao dé quy vé
muc nhiéu trung binh.

Néi chung, véi mot mang ludi sir dung k§ thuat nhay tan thi ta c6 thé giam
cu ly tai su dung tan s6 do do co thé cai thién duoc dung lugng cua hé théng so vOi
mang khong str dung k¥ thuat nhay tan.

v Hiéu qua ciia k§ thuit nhay tin

Phan tan nhiéu trong ky thuat nhay tan c6 thé dugc nhin nhan nhu sy gidm
twong quan cua tin hiéu nhidu trai qua nhimg cum (burst) lién tiép. Hinh 4.20 mé ta
su suy giam tuong quan tin hi¢u trong ba truong hop, khi duong l1én uplink cua mdt
két ndi trong cell A bi gay nhidu béi cac tram di dong trong cac cell dong kénh. Cell

A duoc 4n dinh tin s6 1 va 10 trong ca ba truong hop.

No frequency hopping F requency hopping with _F requency hopping
traditional planning without fixed frequency
roups

MS on frequency 1. MS on frequency 1 MS on frequency 1
in cell &, and 10in cell A. and 10 in cell 4.

Hinh 4-34 Mot vi du vé hi¢u qua ciia k§ thuit nhay tan trén phan tap nhiéu
ciia mdt mang ludi. Kich thwéc clia miii tén phan anh nhiéu twong quan giira

cac cell ddng kénh.



Truong hop thtr nhat, mang khong sir dung k¥ thuat nhay tan. MS két nbi
trén kénh tan sb 1 trong cell A. Sau d6 nhidu I xuat hién tir mot thué bao & cell B
ddng thoi hoat dong trén cung kénh tan sd 1. Tuong quan cia tin hiéu nhidu trén cac
cum lién tiép do d6 1a rat cao. Nhu vay chét lwong ciia két ndi 1a xau. Tinh hinh chi
c6 thé cai thién néu cell ddng kénh ngimg phét tin hiéu trén kénh tin sé nay hoic
két ndi & cell A duogc thuc hién chuyén giao Handover (boi Intra-cell Handover, hay
Inter-cell Handover).

Trong truong hop thir hai 13 trudng hop nhay tn trong quy hoach tin sb
truyén théng, khi cic nhom tan sé 4n dinh cho ting cell. Két ndi trong cell A nhay
trén hai kénh tan s6 (1 va 10), cell B ciing vay. Do d6, nguén nhiéu c6 thé thay do6i
giita hai thué bao trong cell B, gy ra hai tin hiéu nhiéu I, va I,. B&i vi cudng do hai
tin hiéu nhidu ndy c6 sy khac nhau khé 3 rét, trong quan tin hiéu nhidu c6 thé thap
hon cho cac cum lién tiép. Noi cach khac, su phan tin nhiéu d3 ting 1én so véi
truong hop khong dung k¥ thut nhay tan.

Truong hop cudi cing, mot thiét ké tan sé bat quy tic két hop véi ki thuat
nhay tan. Piém dic biét trong truong hop nay 1a khong c6 sy an dinh tan so st dung
trong mot cell va cac cell ddng kénh ctia nd. Do do, cell B chi 13 mot cell dong kénh
bd phén cta cell A, boi chung chi c6 mot tin sb dung chung. Mit khac, sy sip xép
nay tao ra s cell dong kénh bo phan 1a 16n hon, trong vi du trén 1a cell C. Trong
truong hop nay, nhirng cum khac nhau ciia mot két ndi tai cell A s& bi nhiéu bai cac
thué bao & nhitng cell khac nhau. Do dé, cac cum lién tiép s& trai qua cac tin hiéu
nhiéu I, va I, , thong thudng 1a khong twong quan. Chinh vi vay, & trudng hop nay
phan tan nhiéu 1 cao hon so v&i thiét ké tan s6 theo truyén thong. Ma thuat ngir goi
12 “Phén tan nhifu t6i da” _“Maximizing Interference Diversity”.

Vi du trén day trinh bay céch thirc dé c6 thé dat duge phan tan nhiéu tdi da,
mot thiét ké tan s6 khong sir dung cdc nhom tan s6 ¢b dinh 1a thich hop hon ca. Tuy
nhién, cach thiét ké tan sb nay biéu hién nhirng han ché, bao gff)m ca viéc thiét ké lai
trén pham vi rong can thiét cho mot hé thong tién trién va mé rong khong ngimg.

Ap dung k¥ thuat da mau s dung lai MRP c6 thé dat dugc phan tan nhiéu

to1 da ma van duy tri cau truc thiét k€ tan so.



4.3.4.2. Phuong phap da miu sir dung lai MRP _ Multiple Reuse Patterns

Phuong phap MRP 1a phuong phap tong quat dé dat duoc dung luong cao
bang cach st dung lai tan s6 két hop vé6i k§ thuat nhay tin. Phuong phap MRP khai
thac loi thé cua k¥ thuat nhay tan nham ting dung lugng. Co sé ciia phuong phap
MRP 1 phan chia cic tin sb thanh cac mau 16p biang tan sd khac biét v6i cac mirc
d6 str dung lai khac nhau va dung k¥ thuat nhay tan két hop ching lai & mot muc st
dung lai trung binh. V41 muc dich 1a trién khai dugc cang nhiéu cang tdt cac bo thu
phat TRX & cac cell hién tai dé t6i thiéu chi phi cho lap dit tram méi. Phan nay ta
chi xét t6i MRP str dung nhay tan bing co ban.

4.3.4.2.1 Phan chia bing tan:

Budc dau tién cia phuong phap MRP 13 phan chia pho tan sin c6 thanh cac
bing tan khac nhau. Mot biang tan 1a bang tan BCCH, va mot hay nhiéu biang tin
TCH theo nghia rang mét tin s6 di duoc dung lam tan s6 BCCH & mot cell thi sé
khong duoc sir dung lam tan s6 TCH & mét cell khac va nguoc lai. Bang tan BCCH
dung dé thiét ké cho kénh diéu khién quang ba BCCH. Ly do dung cac tan sb
BCCH duy nhét 1a:

 Luwu lwong khéng phu thugc vao dic tinh gidi ma BSIC: Khi MS cb

ging giai ma BSIC (Base Station Identity Code Ma nhan dang tram gbc)

trén kénh déng bo SCH (Synchronisation Channel), ddc tinh nay khong bi
anh huodng béi tai luu luong. Ly do 1a luu lugng duoc an dinh vao cac tan sb

TCH sé& khong lam nhidu loan bat ky tdn s6 BCCH ma kénh dong bd SCH

anh xa vao. Giadi ma nhan dang tram géc BSIC la rat quan trong dbi vé6i hiéu

suat chuyén giao (Handover). Hiéu suat handover khong tét s& lam ting sd
luong cac cudc goi bi rot.

« Don giin héa vigc khai bdo danh sich cell lin cdn: V&i mot bang tan

BCCH riéng biét, sd luong cac tan sé cell 1an can s& duoc giam bot. Viée

thiét ké s& don gian khi ma tit ca cac tan sd ngoai trir tin s6 BCCH cua chinh

cell d6 va trong danh sach cell 1an can déu c6 thé duoc str dung. Néu st dung
tat ca cc tan sb sin co nhu 1a cac tan s6 BCCH s& dan ti két qua 1a danh

sach cell 1an can dai hon anh hudng xau to1 hi€u suat handover.



e Viéc thiét ké lai tan so6 TCH khéong dnh hwéng gi tdi thiét ké tan so
BCCH: Néu nhitng TRX bo sung duoc thém vao cac cell dd c6 san, viée
thiét ké tan s6 BCCH s& khong bi anh huéng gi. Han ché duy nhét can tinh
dén 1a nhiéu tan s6 ké bén. Chinh vi vay, s& 1a hop 1y khi giit cung thiét ké
tan s6 cho di TRX b6 sung duoc thém vao hé thong. Nha diéu hanh mang do
d6 biét rang néu thiét ké tan s6 BCCH tdt thi no van giit nguyén duoc tinh
trang tot, khong phu thudc vao nhimng tan sé TCH.

« Loi ich ciia vi¢c diéu khién cong sudt va phdt gidn doan DTX: Chi co

cac tan s TCH c6 thé sir dung phat gian doan va diéu khién cong suét trén

huéng xubng downlink. Véi mét bang tin BCCH riéng biét, loi ich day du tir
viéc dicu khién cong suat va phat gian doan DTX la dat duoc trén hudng
xubng downlink.

Budc tiép theo trong phuong phiap MRP, nhitng tan sé con lai (TCH) duoc
phan chia thanh nhiing bang tan khac nhau. Nhu vay sé ton tai mot bang tan BCCH
va vai bang tan TCH. Y tudng chinh 12 mot vai bang tin TCH dugc ap dung nhiing
mau sir dung lai khac nhau trén nhiing bo thu phat khac nhau. B¢ thu phat TCH thi
nhat trong tt ca cac cell s& sir dung céac tan s6 cia bang tan TCH th nhat, bang tan
TCH thtr hai cho bd thu phat thir hai, v.v...

Ly do cho viéc phén chia nhitng tdn s6 TCH thanh cac bang khac nhau 1a:

o Kich cé siv dung lai tin so trung binh phu thuéc vao phéin bé cic TRX

ctia mang lwgi: Su phan bd TRX quyét dinh hé sb sir dung lai tin sb trung

binh ma c6 thé 4p dung trong mang. Hé sb sir dung lai tan s trung binh duoc
diéu chinh theo s TRX tdi da can thiét cho mdi cell va sb luong cell can sb

TRX nhu vay. Theo cich nay thi chit luong hé thdng c6 thé kiém soat tot

hon nhd diéu chinh trong xur 1y thiét ké tan s6.

 Khi mé rong thém TRX, dnh hwéng tdi thiét ké tan sé hién tai sé nhé

hon: Viéc phan chia biang tan TCH s& gidi han sé luong cac yéu cau cia

cong tac thiét ké tan sb khi c6 thém nhimg TRX duoc bod sung. Chi nhiing
cell ¢6 cung s6 TRX hoic nhiéu hon méi bi anh hudng néu cé thém nhiing

TRX b6 sung. Vi dy, thém TRX thtr tu vao mdt cell c6 ba TRX s€ chi c6 anh

hudng téi nhimng cell ¢6 bon hodc cé nhicu hon s6 TRX.



M0t bién phdp céu triic cho thiét ké tan sé: V&i viéc phan chia bang tan
TCH thanh cac bing khac nhau, ciu tric s& tré nén hop 1y khi thiét ké quy
hoach tin sé cho bo thu phat TCH thtr nhit ma khong 1am thay d6i quy
hoach BCCH hay nhiing quy hoach cho nhimng bo thu phat TCH khac. Cau
tric nay gitip don gian hon trong viéc dua ra thiét ké tin s6 méi va trong viéc

phat hién ra thiét ké tan s6 khong tot.

4.3.4.2.2 An dinh tin sb

Viéc 4n dinh tan sb duoc minh hoa trong hinh 4.21, mét biéu dd chi ra cach
nhirng tan s6 khac nhau c6 thé 4n dinh cho mét cAu hinh MRP véi tdi da bdn TRX
mdi cell. Vi du nay xét thiét ké 12/10/8/6. Piéu nay nghia 1a c¢6 12 tin s BCCH
(tain s6 1, 3, 5, ..., 23), 10 tdn s6 TCH cho nhém 1 (tan s6 2, 4, 6, ..., 20), 8 tin s6
TCH nhém 2 (22, 24, 26, ..., 36) va 6 tan s6 TCH cho nhém 3 (25, 27, ..., 35).
Hinh vé€ cling chi ra su 4n dinh tan sb cho hai cell A va B véi s bd thu phat theo

thtr tu 12 hai va bén.

Bl L LU T LT
,/,/BCCH

Phé tin san cd

A

Nhiy tin bing cobin = = > Nhiytinbing co

trén hai tin s6 (1 va 6) bin trén bin tin sb
(23, 20, 26, 35)

Hinh 4-35 Vi du vé thiét ké tin s6 v6i phwong phap MRP

Cell A dugce 4n dinh thn s6 BCCH tht 1 va tan s TCH thtr 6. Do d6 cell A
s& sir dung nhay tan bang co ban trén hai tan sb. Trong khi d6 cell B duoc an dinh
tan s6 BCCH thr 23 va cac tan s6 TCH tha 20, 26, 35. Do d6, cell B st dung nhay

tan bang co ban trén bon tan s6. Chu y rang, nhiing tan s6 BCCH khong can xéc



dinh 13 vi tri, do d6 bat ky tan s6 nao trong dai tan co san déu c6 thé chon lam tan
s6 BCCH mién sao su chia tich BCCH/ TCH dugc thoa man.

Khéng cin phai lic nao cling tudn thi chit ché viéc 4n dinh tin s theo
phuong phdap MRP. Néu mat cell ton tai nhimg van dé vé chat luong thi c6 thé giai
quyét vin dé nay bang thay d6i mot tan sb trong cell d6 sang mot tan sb “trai luat”,
tan s6 ma ban dau di duoc str dung trong nhém bd thu phat khac. Tuy nhién, theo
khuyén nghi thi viéc tuan thu cAu trac MRP nén thuc hién mét cach chit ché& nhat
c6 the.
4.3.4.2.3 Thiét ké tan sb

Phuong phap MRP duoc phat trién nham xir Iy ddc trung tiéu biéu ciia mang
ludi khi sy phan phdi TRX 1a khong dong déu. Didu nay rat quan trong khi mang té
bao c6 sy khac nhau vé nhitng dic tinh mang nhu kich ¢& cell, sb phd tan sdn c6 va
dia hinh. C6 nghia 1 trong mang ludi, mot so cell c6 nhiéu TRX trong khi c6 nhiing
cell v6i s6 TRX it hon.

Dé tim hiéu céc trang thai sir dung lai tin sé khac nhau cta nhimg cell khac
nhau véi s6 TRX 1a khac nhau, ta xem xét vi du sau: Cau hinh MRP 12/8/6/4 duogc
chon cho téng 6 30 tin sd sén co. Trong do, 12 tan s6 BCCH, ba nhom tan sb
TCH lan luot gdm 8, 6, 4 tan sb. Trong vi du nay ta gia thiét rang ty 18 cac cell ¢6 2,
3,4 TRX lan lugt 1a 20%, 30%, 50%.

H¢ sé sir dung lai tin sé trung binh ciia mét cell = Tong so tin so trong nhom én
dinh cho cell @6/ S6 TRX ciia cell dé
Do d6, cac cell khac nhau s& c6 hé s su dung lai tan sd khac nhau: hé sd
béng 10 voi cell c6 2 TRX, béng 8,7 voi cell ¢c6 3 TRX, va bfmg 7,5 voi cell ¢o 4
TRX.

| S6 TRX /eell | 2 | 3 4




Ty 1¢ cell (%) 20% 30% 50%
MRP groups 12/8 12/8/6 12/8/6/4
Hé s6 sir dun
50 ST G g 12 +8 ~10 12+8+6=&7 12+8+6+4:7,5
lai tan s0 TB 2 3 4
Str dung lai tan
s6 TB thuc té 10 9,0 8,5
(Gi6i han trén)
Do phan tan Nho Lon Rat 16n

Heé s6 st dung lai tan sd trung binh thuc té dugc hiéu theo nghia “rai rac”, vi
khong phai tat ca cac cell déu trang bi day du thiét bi. Vi du, TRX thir 3 duoc st
dung trén 80% tong sd cell, do vdy ma hé sd sir dung lai thuc té cia TRX nay rai
rac s& 14 6/ 0,8 = 7 (1am tron tir 7,5), tiy thudc vao phan bd dia Iy cta nhimg cell
voi TRX thur 3. Do do, gidi han trén cua hé sb st dung lai tan sd thuc té cua cell co
3 TRX sé la: (12+8+7)/3 =9,0.

Loi ich cua nhay tin s& ting cung v6i sd luong nhitng tan sé trong chudi
nhay tan. Nhitng cell ¢ nhiéu TRX hon tuong tGng véi hiéu qua st dung lai cao
hon, ciing dong nghia v6i mirc nhidu 1a cao hon, nhung véi phuong phap MRP diéu
nay duoc can bang véi mot do phan tan nhidu 13 16n hon.

Vi dy trén minh hoa MRP c¢6 thé diéu chinh thiét ké tan sd theo phan bd
TRX trong hé théng. Tuy nhién, ciing phai chu ¥ ring MRP khong can thiét phai
thuc hién trén toan b hé thdng, ma chi can ap dung cho nhimg ving ¢ dung luong

cao. Ciing co thé sir dung cac cdu hinh MRP khéc nhau cho nhitng ving dia 1y khac

nhau trong mang.

Mau MRP tai Ha Noi nam 2007 ctia VMS_Centerl 1a cAu hinh 15/ 12/ 9 /3:




4.4. Antenna

Anten 1a thiét bi thuc hién viéc chuyén d6i nang lugng giira song dugc din
huéng (vi du trong cap ddng truc) va song trong méi trudng khong gian tu do, hodc
nguoc lai. Anten co thé duoc su dung dé phat hodc thu tin hi¢u vo tuyén.

Trong thong tin di dong, viéc sir dung anten thich hop s& c¢6 vai tro rat quan

trong, quyét dinh t&i chat luong hé théng.

4.4.1. Kiéu loai anten:

Trong thong tin di dong nguoi ta thudong dung hai loai anten chinh la:

— Anten vo huéng (omni anten): Phat xa tin hiéu theo moi hudng (360°).
— Anten dinh hudng (sector anten): Chi phat xa theo mot huéng nhét dinh.

St dung Anten dinh huéng c6 hiéu qua chéng nhidu dong kénh cao hon so

voi1 Anten vo hudng.
v Giam nhiéu dong kénh sir dung anten dinh hwéng (Sector héa)

Ta d3 biét van dé nhifu giao thoa dong kénh thuong lién quan dén viéce sir
dung lai tin s6 va mot trong nhirng dang cta loai nhidu nay 1a tir cac thué bao dang
hoat dong & nhitng vi tri cao (cac qua doi, trén cac toa nha cao tang...) giy nhiu tGi
cac cell co cung tan sd lam viéc.

Khi dung Omni Antenna:

Hinh 4-36 Anten v6 huwéng (Omni antenna)
Ta gia thiét hai cell E1 va E2 sir dung chung mdt tan sb va E1 ¢6 dja thé cao
hon so véi E2. Mot thué bao MS dang di chuyén tir E1 t6i E2. Khi thué bao di

chuyén cang gan E2, kha niang gay nhidu cua né téi E2 cang 16n.



Khi dung Sector Antenna:

Hinh 4-37 Da dwgc Sector hoa

Bay gio ta cling van dung E1 va E2. Nhung da dugc sector hoa thanh: EA1,
EBI, EC va EA2, EB2, EC2.

MS di chuyén vé phia E2, xuit phat tir EA1 (c6 khoang cach 1én nhét téi
E2). Khi MS vuot qua vi tri tram EA1, n6 dugc chuyén giao téi EBI va khoang
cach tir MS t6i E2 gan hon. EB1 cung tan s6 v6i EB2 nhung nhu dia hinh ta thiy,
cac nhidu no tao ra déu niam phia sau anten cua EB2 (vi 12 anten dinh huéng nén co
ti s6 nang lugng huéng trude trén hudng sau = 6 + 15 dB). Diéu nay c6 nghia l1a
kha ning chéng nhiéu cta hé thong di ting tir 6 + 15 dB. Tuong tu nhu vay khi
MS di t6i EA2 no chi tao nhiéu cho EA1 tir phia sau ctia anten EA1.

Tom lai ding sector anten 14 mot bién phap 1am tang ti s6 C/ I ctia hé thng.

4.4.2. DO tang ich anten (Gain of an Antenna)

Do ting ich ciia mot anten 1a ty s, thudng tinh bang dB, giita cong suit can
thiét tai ddu vao cua mot anten chuan khong suy hao v6i cong suit cung cip & dau
vao cua anten do sao cho & mot hudng cho trude tao ra cuong dd truong hay mat do
thong lwong cong suat nhu nhau tai cing mot cu ly. Néu khong c6 ghi chi gi thém,
thi d¢ ting ich anten duoc tinh ddi v6i hudng phat xa 16n nhét.

Tuy thudc vao su lya chon vao anten chuan, co cac loai tang ich anten sau:

1. Tang ich tuyét ddi hay tang ich dang hudng (Gi) khi anten chuan 1a mot

anten dang hudng biét lap trong khong gian.



2. Do ting ich ung véi mot dipol nira bude soéng (Gd) khi anten chuan 1a
mot dipol nira bude séng biét 1ap trong khong gian va mit phang vudng
gbc cua nd chtra huong phat xa.

3. Do tang ich tng vi mot anten thang dimg ngan (Gv) khi anten chuan 13
mot diy dan thang ngin hon nhiéu so voi mot phan tu budc séng, vudng

goc v6i miat phang din dién 1y tuéng chira hudng phat xa.

4.4.3. Cong suat birc xa dang huwéng twong dwong - EIRP
Cong suat bic xa dang hudéng twong duong — EIRP (Equivalent Isotropic
Radiated Power) 1 tich s cua cong suét sinh ra dé cung cip cho mét anten véi ting
ich cua anten d6 ¢ hudng nhat dinh Ung véi anten dang huéng (d6 ting ich dang
huéng hay ting ich tuyét doi)
EIRP dugc xac dinh boi cong thirc:
Peire (W) = P, (W)* 1 (OG-0

Hay
Pirp (dB) =F, (dB) —L +G
Trong do:
- Prre (dBm): cong suét birc xa ddng hudng twong duong;
- P,(dBm): tong cong suit ciia cic may phat;
- L (dB): tong suy hao tir cac may phat dén anten (vi du do combiner,
feeder...);
- G (dBi): @6 ting ich cuc dai cia anten tuwong Umg voi anten dang
hudng.

4.4.4. DO cao va géc nghiéng (down tilt) ciia anten:
Khi anten dit thang dung, huéng bup song chinh s& nam trén mot duong

thang nam ngang.



Hinh 4-38 Anten vd huéng c6 goc nghiéng bing 0 do

O nhimg khu vyc thi trAn nho hay nong thon, luu luong cia hé thong thip
nén vi¢c tai st dung tan s la khong can thiét. Do vay, ta nén st dung céc vi tri cao
hay dit anten cao dé toi da hoa ving phu song.

Tuy nhién ¢ nhitng khu vuc doé thi 16n, luu lugng hé théng cao, kich thudc
cell hep thi co 1& thich hop nhét 14 giam d6 cao anten dé co lam giam can nhiéu
kénh chung. Tuy nhién, néu dit qua thip, cic vat can (nha cao tang...) s& c6 anh
huong 16n téi chét luong hé théng. Do vay, hién nay do cao anten & cac do thi
thuong 13 30 + 50 m. Dé giai quyét pham vi vang phu séng hep, mot k§ thuat dugc
dua ra 1a “lam nghiéng hudng bip song chinh cua anten” (down tilt).

Dé thy rd hiéu qua cua “downtilt” dbi véi chat luong hé thong ta xét minh
hoa sau:

Chung ta da biét rang cong suat buic xa ciia anten cang giam khi cang roi xa
bup séng chinh. D6 thi thuc nghiém sau day (duoc xay sung tir dic tinh birc xa cua
anten trong mit phang dung) chi rd quan hé do.

D6 thi nay sir dung cho 3 loai anten c6 d rong biip song trong mat phang
dung 1an luot 12 7°, 14°, 28° .

Trong do:

Truc X biéu dién goc o 1a goc giita hudng ta dang xét va hudng birc xa chinh
trén mit phang ding (Vertical Angle — Degree °C).

Truc Y biéu dién sy suy hao cuong d6 trudong (Gain Reduction - dB).



suy hao cwéng 48 tneéng (dB)
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Hinh 4-39 Do thi quan hé giira goc thing dirng va suy hao cwong do truong

Gia thiét c6 hai cell A va B sir dung cling tan sd. Ban kinh mdi cell r = 500m,

khoéang cach hai cell 1a d = 4 km, d0 cao anten 1a h =30 m, do rong bip song 1a 7° .

i
dt |
| h=30m
p o v
Site A | Site B
Bitncell &
r = 500m
- >
d = 4000m
e >

Hinh 4-40 Vi du vé hiéu qua cia “downtilt”

Str dung dd thi thuc nghiém ta tinh dugc:

* Suy hao tin hiéu nhiéu ctia cell A gay ra tai cell B:

h 30
a =arctg(—) =arctg(——) =0,43°
arc g(d) arc g(4000)



Tur d6 thi thuc nghiém ta c6 Gain Reduction = 0,2 (dB).

 Suy hao tin hi€u cua anten A tai bién cua cell A:
h 30
= to(—) = to(—— :3’44O
B arcig () =arctg(Z )

Nén Gain Reduction = 4 (dB).

Bay gio ta nghiéng goc cua anten A di mot goc 4,93°, khi d6 hudng bap song
chinh di léch di goc 4,93° . Luc nay:

* Suy hao tin hiéu nhiéu ctia cell A gay ra tai cell B:
o’ =dt-a=4,93"-0,43"=4,5°
Nén Gain Reduction = 6,2 (dB).

* Suy hao tin hi€u cta anten A tai bién cua cell A:
B> =dt—p=4,93"-3,44"=1,49°
Nén Gain Reduction = 0,5 (dB).

Nhu vy ta thdy, tin hiéu nhidu do cell A gay ra cho cell B liic nay di bi suy
hao dang ké (suy hao thém 6 dB), dong thoi suy hao tin hiéu trong cell A da giam
dang ké nghia 13 chat lwong phu séng o cell A di dugc cai thién.

Qua thi du trén ta thiy, v&i viée nghiéng goc ciia anten thi chit luong phu
song cua ca hai cell A va B déu duoc cai thién. Vira lam chat luong thu & cell A
ting 1én, vira 1am gidm nhiéu do cell A gy ra cho cell B.

Viéc nghiéng goc anten c6 thé dung dé giai quyét vin dé phu song. Tuy
nhién viéc ap dung nghiéng goc anten can cé sy phan tich k§ cang nhing yéu td

lién quan c6 thé xay ra trong ving phu song.

4.5. Chuyén giao cudc goi (Handover)

Mot tré ngai trong viéc phat trién mang thong tin di dong té bao 1a van dé
phat sinh khi mét thué bao di dong di chuyén tir cell ndy sang cell khac. Cac khu
vue ké nhau trong hé théng té bao sir dung cac kénh vo tuyén c6 tan sd khac nhau,
khi thué bao di dong di chuyén tir cell nay sang cell khéac thi cudc goi hodc bi rot
hoic trr dong chuyén tir kénh v6 tuyén nay sang mot kénh khac thude cell khéc.

Thay vi dé cudc goi bi rét, qua trinh Handover (tiéng M§: Handoff) gitup cho

cudc goi duoc lién tuc. Qua trinh Handover xay ra khi h¢ théng thong tin di dong tu



dong chuyén cudc goi tir kénh vo tuyén niy sang kénh vo tuyén khac khi thué bao
di dong di chuyén tir cell nay sang cell khac lién ké voi né. Trong qué trinh dam
thoai, hai thué bao cung chiém mot kénh thoai. Khi mot thué bao di dong chuyén
dong ra khoi ving phu song cua cell cho trude, tin hiéu dau thu cua cell ndy sé
giam. Khi d0, cell dang sir dung s& yéu cau mot Handover (chuyén giao) dén hé
théng. H¢ théng s€ chuyén mach cudc goi dén mot cell co tan sd voi cuong do tin
hiéu thu manh hon ma khong lam gian doan cudc goi hay guri canh bao dén nguoi
st dung. Cudc goi sé duoc tiép tuc ma nguoi st dung khong nhan théy qua trinh

Handover dién ra.

4.5.1. Phan loai Handover
Hé thong phan loai cic qua trinh chuyén giao cudc goi thanh nhiing loai sau:
» Intra-cell Hand Over.
» Inter-cell Hand Over.
* Intra-MSC Hand Over.
* Inter-MSC Hand Over.

v Intra-cell Hand Over (Chuyén giao trong ndi bo té bao): Thu tuc chuyén
giao thyuc hién gitra hai kénh vat 1y cua cell dang phuc vu.

Intra-cell Hand Over khong duoc sir dung khi thué bao di chuyén sang cell

khac, ngoai trir truong hop néu mirc nhidu trén kénh riéng 1a cao thi mot su chuyén

giao sang mot kénh vat 1y khéc phai dugc thyc hién.



Intra-Cell Handover:
Handower betwaen the physical channels
of a serving cell

RFC1
RFC2

As an exception, the Intra-Cell Handower is not
used if the subscriber mowves to another cell. but if
the level of intedference on a specific channel is
high. Therefore, a switchover to another physical
Intra-MSC Handover channel must be performed.

MSC-controlled Handowver

Inter-MSC Handowver

Hinh 4-41 Intra-cell Handover

v Inter-cell Hand Over (Chuyén giao lién t& bao): MS duoc chuyén mach
sang mot kénh vo tuyén méi ciia mot cell khac nhung dwoc diéu khién cia cing
mot bo diéu khién tram gbc BSC.

Inter-Cell Handover:
Handowver betweaen calls

MSC-controlled Handowver

Intra-MSC Handover

Inter-M5C Handover

Hinh 4-42 Inter-cell Handover

v Intra-MSC Hand Over (Chuyén giao trong ndi bd MSC): Chuyén mach
kénh vo tuyén gitta hai BSC cua cing mot tong dai di dong MSC.



There are numerous types of handower.

1 Intra-MSC Handover:
b Handowver between the various BSC of an MSC

Intra-Cell Handover
Inter-Cell Handover

MSC-controlled Handowver

2mra-usc Hanﬂwel.} .

Inter-MSC Handowver

Hinh 4-43 Intra-MSC Handover

v Inter-MSC Hand Over (Chuyén giao lién MSC): Chuyén mach kénh v
tuyén gifta hai tong dai di dong MSC.
There are nurmerous bypes of handover:
Inter-MSC Handover:
Handover between two MSC

T T
~Inter-Cell Handover

MSC-controlled Handowver

Intra-MSC Handowver

Inter-MSC Handover |

Hinh 4-44 Inter-MSC Handover

Trong trudng hop nay, MSC ban dau giir toan quyén diéu khién cudc goi va
sép dat truy nhap mang cho dén khi két thuc cudc goi. Cudc goi duogc dinh myén vat

1y lai tir MSC ban du tryc tiép dén MSC dich.



4.5.2. Khei tao thu tuc Handover

Thu tuc Handover s& dugc khoi tao vao bat ky lac nao mdi khi xuét hién nhu
cau chuyén d6i dudng vo tuyén gitra BSS va MS sang mot kénh méi, co thé 1a cing
BSS hay mot BSS khac. BSS sé& nhan thiy yéu cau thiét lap thii tuc Handover dé
duy tri sy lién tyc cua cudc goi trong khi MS di chuyén.

Néu cell dich wu tién nam trong cung BSC thi thu tuc Handover sé duoc thuc
hién boi BSC. Néu khong, BSC sé& giri dén MSC mét danh sach uu tién céac cell
dich. Trong danh sach nay, MSC chi can nhic dén ba cell dau tién.

Giai thuat MSC (v6i vi du 1a c6 ba cell duoc can nhic) 13 bude thir nhit s&
thir v6i cell dau tién, néu khong duoc thi sé chuyén sang thir véi cell thir hai roi thir
ba, ma khong c6 viéc tinh dén nhitng khia canh luu lugng. Néu nhu trong khi thu
tuc handover nay dang dién ra ma c6 thém mot yéu cAu Handover khac nhan duoc
tir BSC, danh sach s& duoc cap nhat dé tinh toan dén cac cell méi. Vi mdi lan thur,
MSC yéu cau mot tai nguyén tan sd thich hop téi phan hé tram gdc BSS dich ma
theo mic dinh 1a khong cho phép viée xép hang doi, hodc 1a cho phép hang doi néu
cho phép néu nhu c6 chi thi twong tng trong yéu cau handover nhan duoc tir BSS
nguon.

Néu nhu MS khong hoan thanh viéc dat dugc mot kénh mai tir cell dich thi
n6 s& giri mot “ban tin thong bao chuyén giao that bai” thong qua cell trudc tdi
mang ludi va MSC sé hoi phuc lai két ndi trude ciia MS hodc néu MSC nhén théy

MS d mét két ndi thi cude goi s& dugc giai phong.

4.5.3. Quy trinh chuyén giao cudc goi
Vé co ban, thil tuc Handover bao gdm 4 giai doan:
= Giai doan 1: BSC quyét dinh thuc hién thi tuc handover dé dam bao
két ndi cua cude goi.
» Giai doan 2: Mot két ndi méi duge thiét 1ap, song song voi két ndi
gdc.
= Giai doan 3: MSC chuyén cudc goi sang két ndi méi.

» Giai doan 4: Két ndi gbc duoc giai phong.



v Giai doan 1:

1. Stage:
During an existing connection, the MS continuoush: measures the level and the quality of
fransmission in its own and the surrounding cells.

Hinh 4-45 GP 1: Trong lic két ndi, MS vin tiép tuc do dac mirc thu va chat

lwong truyén din cia cell phuc vu va nhirng cell xung quanh.

Nhimg két qua do dac dwoc giri téi BSC va 1a cin cir dé yéu cau mot thi tuc

Handover sang mot cell khac dé c6 mot chat luong truyén dan t6t hon.

Receive Level Receive Level

ETS ald BTS new

-~ -~

I
BTS BTS _

Hinh 4-46 Quyét dinh chuyén giao_Handover Decision



Handover Margin: Thuc chit cia Handover Margin 1a sy chénh 1éch giita
muc thu cua cell dang phuc vu va cac cell 1an can. Khi mire thu cua mdt cell 1an can
nao d6 vuot qua muc thu cua cell dang phuc vu mot khoang 16n hon gia tri
Handover Margin dinh san thi mot Handover Alarm s& dugc gui vé hé théng nham
dua dén quyét dinh chuyén giao. Thong thuong thi thu tuc Handover s& duoc thuc
hién ngay sau do.

Néu viéc dit gia tri Handover Margin qué thap sé dan t6i viéc Handover qua
nhiéu, nhung nguoc lai khi gia tri nay dit qua 16n c6 thé 1am cho chat lugng cudc
goi bi giam xudng.

Vi vdy, tlly vao tinh chat phu song cua timg ving ciing nhu muc do nhiéu
cua tung cell phuc vu, Handover Margin can duoc diéu chinh thich hop dé dat duoc
chét luong tdt nhat. Vi du nhu ving bi nhiéu nhiéu c6 thé dat gia tri Handover
Margin thdp dé MS c6 thé nhanh chéng chuyén giao sang cell khac c¢6 chat luong
tot hon.

Gi4 tri khuyén nghi 1a 4 dB, trén mang VMS_Mobifone hién dang sir dung
Handover Margin 1a 5 dB.

BSC sé thong bao cho MSC vé su can thiét thuc hién thu tuc Handover, va
khai b4o thong tin véi MSCI1.

The BSC detects that an MSC-confrolled handowver is necessany and informs the MSC1.

Hinh 4-47 GD 1: BSC khai bao théng tin véi MSC



v' Giai doan 2:
MSC1 yéu ciu mot Handover Number (HON) tir MSC2 va théng bao véi
MSC2 théng tin vé cell B.

2. Stage:
MSC 1 request a Handover Number (HON) from MSC2 and informs MSCE about cell B.

Handover Number

Hinh 4-48 GD 2: MSC1 yéu ciu MSC2 cip Handover Number

Ma HON (Handover Number) chi quan trong trong truong hop Inter-MSC
Handover. N6 dugc dung dé MSC1 thiét 1ap két ndi kénh luu lwong véi MSC2. Cau
trac cia ma HON ciing gidng nhu ma MSRN va ciing duoc cung cap béi VLR méi.

MSC2 yéu cau VLR cung cip mot md HON, dong thoi yéu cau BSC cung
cap kénh vo tuyén. Sau do, kénh v6 tuyén va mad HON duoc giri lai cho MSC1.



The radio channel data and the HOM are sent back to MSC1.

Radio -nhmn

readyt 1

Hinh 4-49 GD 2: Cip ma HON va kénh v6 tuyén cho MSC1

v' Giai doan 3:

ML 1 then informs the MS about the radio channel to which it must swilch over

Hinh 4-50 GP 3: MSC1 chuyén mach két néi cho MS trén kénh luu lugng
thiét 1ap voi MSC2

Véi md HON, MSC1 c6 thé thiét 1ap kénh luu luong két nbi véi MSC2.
MSC1 thong bao cho MS vé kénh vé tuyén ma n6 phai chuyén mach t6i.



Chuong IV Thiét ké hé thong

v' Giai doan 4:

Giai phong két ndi voi BTS cil.

4. Stage

I'he connectionto the old 515 15 released

Hinh 4-51 Két ndi véi BTS cii dwoc giai phéng



Chuong V
5.CAC CHI TIEU CHAT LUQONG HE THONG

5.1. Khai niém vé chat lwgng dich vu QOS

QOS (Quality of Service) c¢6 thé xem nhu 1a nhiing chi tiéu ddnh gid mang
ludi ma bat cir mot hé thong thong tin di dong nao déu phai co. Chi tiéu chét luong
mang ludi & day phai 1a nhiing tiéu chi thuc su “chit luong” chang han nhu tiéng
noi trong tréo, it rét cude goi va khong bi nghén mach. Bé danh gia dugc chit luong
mang chung ta phai xadc dinh nhitng dai luong dic trung (key indicators), qua dé
cho phép nhiing cai nhin chinh xac vé sy hoat dong ciia mang luéi ciing nhu chat

lugng ctia mang.

5.2. Cac dai lwgng dac trung

5.2.1. Ty I¢ thiét 1ap cudc goi thanh cong CSSR (Call Setup Successful
Rate)

C6 thé dinh nghia CSSR nhu 1a ti 1é ma ngudi st dung (thué bao) thanh cong
trong viéc bt dau thuc hién cudc go1 x¢€t trén ca hai chiéu goi di va goi dén (luuyla
nhimg cudc goi di duoc ndi nhung bi rét trong trudng hop nay van dugc coi 1a
thanh cong). Thanh cong & day ta c6 thé tam coi 1a khi ngudi sir dung quay s va
bam “YES”, cudc goi chic chin duoc ndi (truong hop goi di). Trong trudng hop
goi dén, su khong thanh cong co thé hiéu don gian la mdt ai d6 da thuc su goi dén
thué bao nhung thué bao van khong nhan duge mot tin hidu bao goi nao mic du anh
ta vin bat may va nam & trong ving pha séng. CSSR ¢6 thé dugc tinh nhu sau:

CSSR = Téng sé lin thuwe hién (nhdn) thanh céng cudc goi/ Tong so lin thue
hién (nhdn) cugc goi

Theo khuyén nghi Alcatel vé chi tiéu chat luwong hé théng thi ty 1é thiét lap
cudc goi thanh cong CSSR can dat 1a > 92%.



5.2.2. Ty l¢ r6t cudc goi trung binh (Average Drop Call Rate - AVDR)

AVDR 14 ti 1& s§ cudc goi bi rét mach trén téng s6 cudc goi thanh cong.
AVDR c¢6 thé duoc tinh nhu sau:
AVDR = Tong so6 lan rét mach / Tong sé lin chiém mach TCH thanh cong ngoai
true truong hop Handover

(AVDR = Total drops/ Total TCH seizures excluding TCH seizures due to HO)
Pai luong nay nén sir dung dé danh gia chat lugng toan mang, chir khong
nén ap dung cho ting cell riéng 1é vi raing mdi cell khong chi mang nhitng cudc goi
duoc bt dau tir n6 (trén ca hai nghia goi di va goi dén) ma né con phai chiu trach
nhiém tai nhiing cudc goi dugc handover tir nhung cell khic sang - diéu d6 c6 nghia
13 no bi chiém mach nhiéu hon rat nhiéu 1an. Hon nita d6i véi mdi cell, viéc mang

mot cudc goi do handover hay binh thudng 14 ¢ ciing mot ban chét.

5.2.3. Ty l¢ r6t mach trén TCH (TCH Drop Rate - TCDR)

TCDR c6 thé tam dinh nghia la ti 1€ rét mach tinh trén cac kénh TCH cua
tung cell riéng biét.

TCDR= Téng so lan rét mach/ Téng sé lan chiém mach thanh céng

(TCDR= Total TCH Drops/ Total TCH Seizures)

Téng s6 lan chiém mach & day c6 thé xuat phat tir bit cit nguyén nhan nao,
ké ca Handover.

C6 rat nhiéu nguyén nhan gy nén rét mach, loai trir nguyén nhan do may di
dong gy ra ta c6 thé dua ra nhitng nguyén nhan chinh sau day:

« Do bi nhiéu qua nhiéu hoic do chét luong kénh truyén qua thap

« Do tin hiéu qua yéu

« Do 13i ctia hé thong chiang han nhu phan ctng truc tric

« Do str dung cac gia tri khéng chuan cua cac tham s6 BSS

« Do khong Handover duoc (thiéu neighbour cell chang han)

Nham dé dang hon cho cong tac k¥ thuat, TCDR duoc phan ra 1am hai dai
lugng moi:

R6t mach do 16i hé thong: TCDR-S (Drop due to System): tham s ndy bao

g0m tat ca cac 16i do hé thdng chang han nhu software, transcoder ..dugc tinh theo



ty 18 phan tram trén tong sb 1an rét mach. Vi mot hé thong tét, ty 18 nay 1a rat nho
(thudng vao khoang 2-5 % tong sb 1an rét mach).

R6t mach do 16i tan sé vé tuyén RF : TCDR-R (Drop due to RF): tham sb
nay bao gém tat ca cac 16i nhu muc tin hiéu kém, chat lugng qua kém, qué nhiéu,
Handover kém... cling dugc tinh theo ty 1é phan trim trén téng s6 1an rét mach.

TCDR-R + TCDR-S =100%

5.2.4. Ty l¢ nghén mach TCH (TCH Blocking Rate - TCBR)

TCBR dugc dinh nghia nhu ti 1& chiém mach khong thanh cong do nghén
kénh thoai (khong c6 kénh TCH 1di) trén tong sb 1an hé thdng yéu cau cung cip
kénh thoai.

TCBR = Téng sé lan bi nghén / Tong soé lan yéu cau dwong thong
(TCBR = Total blocks / Total TCH attempts)

Ty s6 nay phan 4nh mirc do nghén mach trén ting cell riéng 1¢ hay trén toan
hé théng. Khi ty sé nay & mét cell (hay khu vuc) nao d6 tré nén qué cao diéu d6 co
nghia 1 rat khé thuc hién dwgc cudc goi trong cell (hay khu vuc) d6. Tuy nhién
tham sb nay khong phan dnh mét cach chinh xac yéu cau vé luu luong trén mang vi
réng khi mdt nguoi nao do mudn thue hién mot cude go1 trong vong mot phut chéng
han, nguoi ta s€ ¢ nhiéu 1an dé co thé ndi duoc mot kénh thoai va nhu vay su thu
c6 thé 1a rat nhiéu lan (co thé 1a hang chuc) dé c6 thé chi thuc hién mét cude goi
duy nhit kéo dai mot phut. Diéu nay 1am ting ty 16 nghén mach 1én rat nhanh, vuot
qua ca ban chat thuc té cia vin dé. Vi vy dé danh gia mot cach chinh xac hon,
nguoi ta st dung mot dai lugng khac 1a cép dd phuc vu GoS (Grade of Service).

D6i khi ta khong hiéu tai sao ma ty 16 TCBR lai rat cao & mot sé cell, trong
truong hop nay cach tot nhat 1a tham khao thém cac dai luong Maxbusy va
Congestion time cho cell d6

— Maxbusy: S6 kénh 16n nhit bi chiém tai cung mot thoi diém
— Congestion time: Tong sb thoi gian ma toan bo sé kénh bi chiém hét

(Tong sb thoi gian nghén).



v Luu luwgng va Grade of Service (GOS):

Luu lwong mang boi hé thong trong khoang thoi gian t duoc dinh nghia nhu
sau:

C=n*TH

Trong do

T 1a thot gian dam thoai trung binh
n s6 cudc goi trong khoang thoi gian t.

Pon vi cua luu luong duoc tinh bang Erlang (E), néu nhu thay t=3600, ta c6
Eh (Erlang gi0).

Mot cach hoan toan don gidn, ta co thé tinh luu lugng nhu sau:

C = Téng thoi gian chiém mach/ Thoi gian do

Luu lugng cua hé théng ciing phan nao ddy cho thdy su hoat dong ctia mang.
Néu nhu luu lugng ctia mot cell nao day giam di mot cach bat binh thuong, diéu do
c6 nghia 13 hodic viing phu song ctia cell da bi thu hep lai (do tut céng suét hay anten
hong) hodc mot nhom thu phét nao day cua cell khong hoat dong.

Luu luong ctia hé théng c6 mot twong quan twong ddi d6i voi ty 18 nghén
TCH (TCBR) da trinh bay & trén, khi luu lugng tang vuot mot gia tri nao do (tuy
thudc vao dung luong cia cell) thi ty 16 TCBR ciing tang 1én rat nhanh theo né. Tuy
nhién trong mot s6 truong hop, ngay ca khi c6 luu lugng rat thap, ty 16 TCBR van
rit cao. Khi d6 khong c6 mot cach 1y giai nao tét hon 1a mot sb khe thoi gian
timeslot trén cell da khong hoat dong.

Gi0 ban cua hé théng BH (busy hour) dugc tinh nhu 1a gio ma luu lugng di
qua hé théng 13 16n nhit. Va do d6 khi thiét ké mot hé théng nao d6, nham thoa man
yéu cau vé luu lwong mot cach tot nhat nguoi ta thudng sir dung cac s lidu thong
ké cho gio ban.

Trong mot hé théng v&i mot sd hitu han kénh thoai va mdi thué bao chiém
mach hét mot thoi gian trung binh T nao déy, ta thdy ngay rang khi s6 thué bao ting
1én hay néi cach khac khi ma luu luong ting 1én thi x4c suat bi nghén mach ciing
tang 1én va khi luu luong ting 1én dén mot mirc dd nao dé thi tinh trang nghén mach

khong thé chap nhan duoc nita. Vay lam sao c6 thé danh gia mirc d6 nghén mach



nay mot cach chinh xac? Nguoi ta sir dung mot dai lugng 1a cép doé phuc vu GOS dé
thuc hién diéu do.

GOS c¢6 thé duge dinh nghia nhu la xac suit bi nghén mach cho mdt thué
bao khi thuc hién cudc goi trong mot khu vue c6 mot “luu lugng yéu cau” (offerred
traffic) xac dinh nao d6. Van dé nay sinh ra 1a “luu luong yéu cau” ¢ day 1a gi? N6
c6 thé duoc coi nhu 13 luu luong ma hé théng co thé mang duoc trong gior ban trong
truong hop khong c6 nghén mach hay noi cach khac di 1a khi s6 kénh thoai ctia hé
thong ting du 16n.

Nguoi ta ¢6 thé tinh GOS cho mét hé théng véi t - kénh va A - “luu luong
yéu cau” nhu sau:

{GOS (t,A) = ¢ (GOS (t-1,A)) @
GOS (0,A) = 1.

Tuy nhién “Luu luong yéu cau” 1a mot cai gi d6 c6 vé khong thuc, khong thé
can do dong dém duoc va ngudi ta chi c6 thé do dugc “luu lwong thuc” mang boi
cac kénh thoai ma théi. Vi vay nguoi ta tinh “luu lugng yéu cau” A nhu sau:

A = C*(1+GOS)
Trong dé C - lwu lwong do dwoc trén hé thong

Nhung van dé lai 1 1am sao tinh duoc GOS. Dé tinh GOS dau tién nguoi ta
gia sir A= C, dura vao cong thirc (*) ta c6 thé tinh duoc GOS; nao diy, va khi dé:

C=A/(1+GOS))

Néu nhu C; vira tinh duge lai nhé hon C thuc, nguoi ta lai ting A 1€n mat
chut chéng han A= C + 0,00001, lai tinh theo cach & trén va ci nhu thé cho t6i khi
Cn tinh dugc gan voi C thuc nhat. Khi d6 gia tri tinh duwoc GOSn chinh 1a gia tri ctia
GOS can tim. Khi d3 tinh duoc “luu luong yéu cAu” A, ta co thé dé dang xac dinh

sO kénh can thiét bang cach tra bang.

5.2.5. Tilé rét mach tréen SDCCH (SDCCH Drop Rate - CCDR)
CCDR dugc dinh nghia nhu 13 ty 1¢ gitta tong sb 1an rét mach trén kénh
SDCCH va tong s6 lan chiém SDCCH thanh cong.
CCDR = Tong so lan rét trén SDCCH/ Téng sé lin chiém SDCCH thanh cong
(CCDR = SDCCH drops / SDCCH seizures)



CCDR ciing rat quan trong, né mot phan danh gia ty 1é thanh cong cua cudc
goi noi chung. Néi chung trong thong tin di dong GSM va vé mot khia canh nao do,
it nhat 13 trén mit tan sb vo tuyén RF, CCDR va TCDR c6 cung ban chat, néu nhu
CCDR cao thi ti 1¢ TCDR ciing cao va nguoc lai.

Vi rang thoi gian chiém mach trén SDCCH 1a rat ngan (trung binh khoang
3s) so voi thoi gian chiém mach trén TCH (trung binh khoang 65 s) nén CCDR
cling nho hon TCDR rat nhiéu. Tuy nhién, khi CCDR tr& nén 16n mot cach khong
binh thudng so sanh véi TCDR, diéu d6 c¢6 nghia 13 c6 mot cai gi d6 khong on hodc

1a do cac tham s cta phan BSS hoic 13 do kénh tan sb c6 chira SDCCH qué nhiéu.

5.2.6. Ty l¢ nghén mach trén SDCCH (SDCCH Blocking Rate - CCBR)

CCBR duoc dinh nghia nhu 1a ty s6 gitra tong s 1an chiém SDCCH khong
thanh céng do nghén SDCCH va tong sb 1an yéu cau cung cip kénh SDCCH.

CCBR = Tong nghén SDCCH / Tong yéu ciu SDCCH
(CCBR =SDCCH blocks / SDCCH Attempts)

Dai luong ndy rat quan trong ddi véi mot hé thong GSM va tryc tiép anh
huong dén ty 1¢ thanh cong khi mot thué bao thuc hién cudc goi. Néu nhu ty 1€
nghén SDCCH qua cao thi kha ndng thuc hién cudc goi rat kho - khi ban bAm “Yes”
s& ching co gi xay ra ca (1), va diéu nguy hiém nhat 13 thué bao khong thé nhan biét
duogc diéu nay (khac voi trudng hop nghén TCH, thué bao ¢ thé duoc biét nho am
thanh hodc nhd thong diép “net fail” trén man hinh cia may di dong) va rat c6 thé
ho nghi ring may cta minh hong 221!

Ciing twong ty nhu trén TCH ta ciing c6 thé tham khao thém hai dai lugng
khac la Maxbusy va Congestion time cho SDCCH.

5.2.7. Mot so dai lwong dic trung Khac
Nhitng dai lvong dic trung dudi day tuy khong phan anh mét cach truc tiép
chat luong ctia hé thong nhung rat can thiét cho cong tac danh gia chat luong hé

thong.



5.2.7.1. S6 kénh hoat ddng (Available Channels)

Pay 12 mot chi tiéu rat quan trong cho nhitng ngudi theo doi hoat dong cua
mang ludi. Thong thudng dbi voi mbi cell trong mot hé thong GSM, sb kénh nay
(trong truong hop binh thuong) s€ 1a 6, 7, 14, 15, 22, 23, 30 tuy thudc vao cu hinh
ctia cell. Tuy nhién khi theo ddi cac béo cdo vé mang, d6i khi ta thay s6 kénh nay 1a
mot s6 khac nhimg con s6 & trén thim chi 1a mot s6 voi ddu phay kém theo (vi du
13,2) - diéu nay co6 nghia 1a trong sudt thoi gian ma ta quan sat c6 mot luc nao day
mét sb timeslots trén cell da khong hoat dong hodc 1a ca toan bo cell da bi su cd.
Viéc mét sb timeslot khong hoat dong anh hudng truc tiép dén ty 1¢ handover thanh

cong s€ dé cap dén ¢ phan sau.

5.2.7.2. Ty 1¢ thanh cong handover dén (Incoming HO Successful Rate -
THOSR)

THOSR duoc dinh nghia nhu 13 ty 1¢ giita s6 lan nhan handover thanh cong
va tong s6 1an dugc yéu cau chip nhan handover.

IHOSR = Téng handover vao thanh céng / Téng handover vio
(IHOSR = Incoming HO Success / Total Incoming HO request by BSS)

IHOSR cta mot cell rt quan trong, nd anh hudng truc tiép dén chat luong
ctia khu vuc c6 chua cell d6. Néu IHOSR 1a thip, nd s& 1am ting ty 1 r6t mach &
nhimng cell xung quanh nd va tham chi lam anh huong dén chat lugng thoai cia
cudc goi boi vi néu mot 1an handover khong thanh cong thi cudc goi hodc s& bj rét
hoac hé théng s€ phai thuc hién mot 1an handover khac va mdt 1an nhu thé luff)ng tin
hiéu thoai s& bi cat va lam cho nguoi nghe cam giac bi di dut doan trong dam thoai.

THOSR con phan anh ca chat lugng phan cing cia cell, chang han sleeping

TRXs trén cell.

5.2.7.3. Ty 1¢ thanh cong handover ra (Outgoing HO Successful Rate -
OHOSR)
OHOSR dugc dinh nghia nhu 13 ty 1& gitta s6 1an handover ra thanh cong va
tong s6 lan dugc yéu cau handover.
OHOSR = Tong handover thanh cong / Tong soé lan quyét dinh handover
(OHOSR = HO Success / Total HO request by BSS)



Dua trén OHOSR, ta c6 thé danh gia dugc vi¢e dinh nghia neighbour cell 1a
da hay chua hay con c6 thé danh gia chét lugng cua céc cell 1an can nd. Mot ty 18
OHOSR 6t s& dan dén mot ty 1€ r6t mach TCDR tdt va mot chat luong thoai tHt.
Hon nita, dua trén OHOSR, ta c6 thé danh gia ca ving phu séng cia cell ma do dé
c6 thé dua ra nhitng diéu chinh thich hop.

C6 rat nhiéu nguyén nhan dé hé thdng can nhic handover, tuy nhién ta co
thé ké ra mot s6 nguyén nhan chinh sau day:

« Handover do power budget: hé thdng tinh todn power budget cho serving

cell va cac cell 1an can dé can nhéc handover

* Pay cling 1a mot trong nhitng nguyén nhan chinh.

« Do muc thu quéa thap, vuot qua gidi han trén serving cell (downlink hodc

uplink)

. Chéng han trong mdi hé théng nguoi ta co thé set muc thu danh dinh,

chang han thip hon -90dB. Néu murc thu thdp hon muc ndy chang han, hé

thong s& quyét dinh can nhic handover.

« Do chét luong trén serving cell qua thap, vuot qua gidi han (downlink

hodc uplink)

* Do timing advance vuot qua gidi han (downlink hodc uplink)

« Do qua nhiéu trén serving cell (downlink hoic uplink)

5.2.7.4. EMPD
EMPD duoc dinh nghia nhu 1a ty sb giita traffic tinh theo phut va téng s 1an
rot mach.
EMPD = 60* traffic / Tong so cudc rot
EMPD biéu thi su tuong quan gitra traffic va su rét mach, n6é phan anh mat
cach rd rang chat lugng cuia hé thong va c6 thé dung lam thudc do chung cho cac hé
thdng str dung cac thiét bi khac nhau va hoat dong & nhimg khu vuc ¢6 dic thu kinh

té khac nhau.



5.2.7.5. Thoi gian chiém mach trung binh (MHT - Mean Holding Time)

MHT duogc dinh nghia nhu 1a thoi gian chiém mach trung binh cho mot lan
chiém mach. Va no c6 thé duoc tinh nhu sau:

MHT= Téng thoi gian chiém mach/ Téng sé lin chiém mach thanh céng.

bay ciling 1a mot dai luong tdt dé tham khao khi quan sat chit lugng ciia mot
hé théng. Trong hé théng GSM cua Mobifone gia tri ndy trung binh nim trong
khoang 60-70 gidy. Tuy nhién gi tri cia MHT con phu thudc vao mat do cua cell
trén mang: mat do cell trén mang cang cao thi MHT cang nho va nguoc lai

Néu nhu mot lac nao d6 gia tri ndy tré nén rat cao (vi du 200 s ching han),
diéu d6 c6 nghia 1a mot sd timeslot cua cell da bi “treo” hay noi cach khac 1a n6 da
bi chiém lién tuc mic du khong c6 cudc goi nao dang duogc thuc hi¢n trén nd ca.
Nguoc lai trong mot s6 trudng hop ta lai thdy MHT rat thdp (15 s chang han), khi
d6 nhat dinh 13 ta c6 van dé véi cell - hodc gia 1a chat luong qua kém (do nhiéu

hodc phan cimg) hodc ving phil song qua hep (do cong suét tut hay hong anten).

5.3. Cac chi tiéu chat lwong thue té mang VMS_MobiFone

5.3.1. S6 liéu thong ké chat lwong mang hién tai

S6 liéu thong ké chat lwong mang VMS_Trung tim 1 (Ngay 20.4.2007):



VMS1 Network Daily Report (20.04.2007)

Call Call HO
SDCCH| TCH | SDCCH | Setup | Drop | OUT |HOINC
TCH | TCH | SDCCH| SDCCH TCH TCH CONG | CONG| DROP Succ | Rate | SUCC | SUCC | %
STTBSC Traffic(Erl) Sites| Cells TRXs| Define| AVAIL| Define | AVAIL | Request | Success (%) (%) | RATE% | Rate % | % (%) (%) | DATA
1 |BoHo 10,915 | 29 | 97 | 212 | 1425 | 1425 | 1296 1296 | 1,607,430 | 1,566,461 0.03 0.95 0.16 98.46 | 0.66 | 96.41 | 96.32 | 100
2 |GialLam 4,939 26 | 74 | 149 | 980 976 1030 | 1025.5| 612,021 600,001 0.22 0.47 0.57 98.42 0.7 | 96.32 | 96.28 | 100
Giap Bat
3 |1 11,159 | 34 | 104| 221 | 1465 | 1457 | 1488 1488 | 1,360,429 | 1,330,782 | 0.03 0.87 0.2 98.57 0.6 96.3 | 96.31 | 100
Giap Bat
4 |2 5,257 31| 79 | 160 | 1049 | 1047 | 1137 | 1134.8| 617,705 | 598,318 0.13 0.54 1.08 97.72 | 0.87 | 93.89 | 92.34 | 100
Hai
5 |Duong 7,081 26 | 73 | 159 | 1060 | 1052 | 1039 1039 819,208 | 790,794 0.13 0.75 0.95 97.79 | 0.97 | 89.27 | 90.43 | 100
Hai
6 |[Phong 2 9,983 27 | 85| 191 | 1276 | 1275.9] 1251 | 1250.9 | 1,293,191 | 1,255,218 | 0.68 0.63 1.01 97.52 | 1.07 | 94.07 | 94.14 | 100
7 |haiphong| 10,545 | 23 | 76 | 180 | 1222 | 1222 | 1060 1060 | 1,412,648 | 1,374,474 0.22 0.95 0.48 98.03 0.8 | 9514 | 95.19 | 100
8 |hanoi4 7,065 76 | 169 | 248 | 1539.8| 1513.2| 1765 | 17456 | 847,326 | 818,137 3.7 1.37 1.24 96.4 1.27 | 9454 | 94.05 | 100
9 |hanoi6 10,032 38 | 98 | 204 | 1355 | 1348.4| 1335 | 1328.7 | 1,183,220| 1,158,903 | 0.21 0.7 0.25 98.64 | 0.67 96 96.5 100
HThuc
10 |Khang 10,698 | 27 | 92 | 204 | 1374 | 1373.6] 1236 | 1235.5 | 1,523,563 | 1,486,578 | 0.22 0.84 0.23 98.46 | 0.71 | 96.69 | 96.48 | 100
11 |Lao Cai 937 10 | 19| 34 | 227 227 190 190 70,511 62,248 0.29 5.76 0.5 93.11 | 4.65 | 7553 | 75,53 | 100
12 |[Nam Dinh| 2,652 21| 50 | 107 | 718 718 654 654 353,173 | 339,868 0.07 0.18 0.61 96.86 | 148 | 954 | 93.99 | 100
13 |ninhbinh 3,406 32| 72| 140| 920 | 9104 952 940.7 | 379,068 | 372,353 0.04 0.16 0.63 98.81 117 | 923 | 9444 | 100
Quang
14 |Ninh 9,930 28 | 78 | 189 | 1273 |1257.7| 1212 | 1205.5| 1,180,893 | 1,155,450 | 0.07 0.85 0.71 97.9 0.96 | 9597 | 96.14 | 100
Quang
15 |[Ninh 2 6,663 20 | 59 | 121 | 811 | 809.5 734 7324 | 772,765 | 727,816 0.53 2.32 0.84 94.41 1.13 | 92.28 | 91.95 | 100
16 |Soc Son 2,363 19 | 46 | 78 | 484.8 | 484.1| 560.5 | 560.5 | 293,257 | 280,516 0.31 0.46 0.71 9712 | 1.25 | 91.77 | 91.89 | 100
Thuong
17 |Dinh 8,699 32| 91| 191 | 1268 | 1268 | 1261 1261 | 1,132,377 | 1,104,462 1.37 0.71 0.71 97.86 | 0.87 | 95.75 | 95.84 | 100
18 |Viet Tri 2,613 41 | 101] 138 | 871 | 850.2 955 931 277,858 | 273,367 0.13 0.21 0.72 98.42 | 0.97 | 96.02 | 96.12 | 100
19 |[Ha Tinh 1,679 19 | 57 | 121] 919 905 527 511 200,338 | 199,128 0.01 0 0.2 99.69 0.7 | 96.38 | 97.05 | 100
20 |Nghe An 3,578 35 | 105| 198 | 1,460 | 1,441 879 879 429,136 | 423,788 0 0.14 0.26 99.55 | 0.84 | 94.46 | 94.17 | 100
ALL
Total: 134,415 | 639 | 1760| 3540| 23,752| 23,569| 21,652 | 21,537 | 16,885,392 16,432,020| 0.61 0.78 97.9 0.9 100
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5.3.2. Nhan xét, danh gia
Céc chi tiéu chat lwong mang ludi can theo khuyén nghi ciia GSM can phai

dat duoc cac yéu cau dé ra trong bang sau:

. Khuyén nghi
Thong so

Alcatel
Ty 1€ rot cudce goi (Drop Call Rate) < 4%
Ty 1& chuyén giao HO in >90 %
Ty 18 chuyén giao HO out >90 %
Ty 1€ r6t SDCCH < 6%
Ty 1€ nghén TCH <2%
Ty 1€ nghén SDCCH < 0,5%
Ty 1é thiét 1ap cudc goi thanh cong CSSR >92 %

Theo s6 lidu théng ké chat luong mang VMS_ MobiFone Trung tdm I & trén,

ta thay:
, Chi tiéu
Thong so6
VMS Center 1

Ty 1€ 16t cudc goi (Drop Call Rate) <12%
Ty 1 chuyén giao HO in >93 %
Ty 1& chuyén giao HO out >93 %
Ty 1€ r6t SDCCH < 1,5%
Ty 1¢ nghén TCH < 12%
Ty 1€ nghén SDCCH < 0,5%
Ty 1é thiét 1ap cudc goi thanh cong CSSR >96 %

Nhu vay 1a hé théng da dam bao t6t cac chi tiéu chat luong yéu cau.

5.4. Mot so giai thich vé cac thuit ngir thwong dung

Do trong khi van hanh va gidm sat mang, chung ta thuong sir dung mot sb
thuat ngir bang tiéng Anh. Dudi day 1a mot sd giai thich cho nhiing thuat ngi
thuong dung:
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— Attempt: Yéu cdu cho mot muc dich ndo d6 nhung khong nhét thiét dugc
dap ung.

Vi du TCH attempts: Téng s6 1an MS hodc hé thong yéu cau mot kénh TCH,
tuy nhién c6 thé yéu cau nay khong dugc dap tmg do khong con kénh rdi (do
nghén)

— Seizures: Tong sb 1an thyc hién thanh cong mot yéu cau nao d6 vé phia

MS.

Vi du TCH seizures: tong s6 lan ma viéc gan TCH cho mot MS nio day
thanh cong. Déi khi BSS di chon sin dugc mot kénh TCH va yéu cau MS st dung
no6, tuy nhién vi mot 1y do ndo d6 (ching han signalling 16i MS khong giai ma dugc
thong tin). Trong trudng hop niy ta khong thé goi 1a TCH seizures ma chi cé thé
goi la BSS seizure ma thoi.

— Normal Attempt: Nhitng Attempt chi lién quan dén call setup ma thoi.

— Normal Seizures: Nhiing seizure chi lién quan dén call setup ma thoi.

— Drop: R6t mach

— Block: Nghén mach (Vé mit s6 luong)

— Traffic: Luu lugng trén mang - da dugc mo ta chi tiét & trén

— Mean Hold Time (MHT): Thoi gian chiém mach trung binh, di mé ta ¢
trén

— Define Channel: S6 luong kénh dugc cdu hinh trén hé théng - khong nhét
thiét 1a phai hoat dong toan bo.

— Avail Channel: S6 kénh dang hoat dong.
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Chuwong VI

6.MOT SO MINH HQA CONG TAC TOI UU

HOA MANG VMS_MOBIFONE

6.1. Do kiém tra Handover giira hai tram

Cung v6i céc cong cu khac, may TEMS duogc st dung thuong xuyén trong

viéc do va kiém tra chét luong h¢ théng.

Duéi day gi6i thiéu viée str dung may TEMS T68i cia Ericsson do kiém tra

handover tir tram Truong Pinh sang tram Pai La.

W Serving + Meighbors [M51]

14072710
45201 111 1053

Eiig
B4

1-2
Dedicaled
E

™ Line Chart [M51]

a
a

PO el

£l )
&

"—J-l-IHE] GG AT S

Fi-d

S

2

| n] s
4] | b | Felsass |

1E Value | BARCHN | BEIC | M5 1E alue ARFCN | BSIC | MS
m Foolew Sub (dBm) -53 34 12 M51 Time 1407:27.10 M51
= Meighbor RxLevid... -57 oz ] M1 Cell Fame a4 1z M1
m Meghbor Rulevid.,, -73 ki 15 M51 5 A a4 12 M51
Cf Worst 0] 2200 a4 M51

Hinh 6-52 Po kiém tra Handover tir tram Truwong Pinh sang tram Pai La

Véi may TEMS ta co thé do duoc murc thu cua cell phuc vu va cac cell lan

can, cac thong s6 cua kénh hién tai. Nhu trén day ta théy cac thong s6 do duoc sau

khi handover nhu sau:
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*  Miuec thu cuia cell phuc vu (luc nay 1a cell PBai La) va cac cell 1an cén:

Cell Name | ARFCN | BSIC | RxLevel (dBm)
Dai La 84 1-2 -53
Truong

103 2-3 -57
Pinh

98 1-5 -73

85 -78

102 -79

104 -80

= Cac thong sb ctia kénh hién tai:

CGI (MCC, MNC, LAC, CI) [ 45201 111 10991
Bing tan 900
BCCH ARFCN 84

BSIC 1-2
Timeslot 6

"™ Line Chart [M51]

-0 | -10
1) =
» "
5 &
&
e 1%
s |z
[ -
E H
-z0 | -120
< 3
N g decnana| | 25
" {2
¥
12
1=
o L 2 4 < >
4| | b | Release |
IE Value ARFCM | BSIC | M5 1E Value ARFCM | BSIC | M5
® RulevSub(dBm)  -53 84 12 M5 Time 1407 27.10 M51
= Meighbor Rxlewid.. =57 103 23 M51 Cell Mame B4 12 M51
W heighbor Rulevid.. -73 98 15 M5 sl 2 a4 12 Ms1
CWorst 1] 2200 a4 Ms1

Hinh 6-53 Két qua do Handover giira hai tram la tot

Tir biéu dd pho tin hiéu trén ta thiy trude thoi diém handover mic thu cia
cell phuc vu da giam xudng thip hon so véi muc thu cua cell 1an can, dong thoi ty
s tin hiéu trén nhiéu C/ I ciing giam xudng chi con 12 dB, MS yéu cau thiét 1ap tha

tuc Handover.
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Sau khi Handover: mutc thu cell phuc vu 1a -53 dBm, ty s6 C/ 1 duogc cai
thién 1a 22dB.

Két luan: Két qua Handover giira hai tram 12 tot.

6.2. Phan tich két qua do song dé phat hién nhiéu tan so

Str dung may TEMS T68i ciia Sony Ericsson dé do song dé phat hién nhidu
tan s6 tai khu d6 thi méi Phap Van - Ha Noi. Dudi ddy 1a pho tin hiéu thu duoc tai
khu d6 thi méi Phap Van:

|3 X Current Channel [#51]

- O[] = Handst€il - [D1X

| = Flamunt !due MS1 -
Time 152331.20
Celname:
CGl [MEC. WHE. LAC_CI 452 1111111123 g
Cel GP3S Suppot [ ot | h
Band 0P [ |
BCCH 4RFCM ns | ‘l
TCH ARFCH
BEIC 16 |
I'-'I_nde Dedicated
=10 =10
E i
% ':i)
£ |3 //'__)
.| a§ . E "hT.E“\ @
- il % L-E."Z‘F' »_“‘?p
g ) /"}'
_"“ 126 (50 o3
¥
25
w4 g, A o] ER Ay g
"l"llf\'q' P st 0 " ] 1 ‘r“-‘-‘:l_____—— =
v i ¥ L =
] i'a
U
Them '  PPEP TP ® @ T ;

Hinh 6-54 Két qua do séng phat hi¢én nhiéu tin so tai khu dé thi méi Phap

Van

100



o
o

(uap)qns asT=y o
1 0ugp) aexy tegqyfisy &

-1z |

[~
)
o

)
h

i, [ ] L AT u el |

1=

)

=
e

b gl | L
3

{

o U] sy Choti & U] <
| ¥ | Releasze
b ADETR [=1 il RAC F.9 | T= aha ADETRI [=14 T [~
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Hinh 6-55 Phat hién nhiéu tin s6

Trén biéu dd phé tin hiéu thu duoc ta théy: mdt sd vi tri co chi s6 C/ 1 rat
thdp, c6 nhimg luc bi giam xudng dudi 9dB (gia tri C/ I bé nhat ma chit luong c6
thé chdp nhan duoc theo khuyén nghi GSM ). Mitc nhiu dong kénh qua cao 1a
nguyén nhan dan dén sé lugng yéu ciu Handover ting dot bién trong khi mirc thu
tin hiéu van t6t (RxLevel khoang -52 dBm). Nhidu tin s xuét hién 1am cho tin
hiéu dam thoai dé bi ngit quing, nghe khong rd, anh huéng dén chat lugng thoai.
Néu kéo dai s& 1am cudc go1 bi r6t mach.

Két ludn: Marc nhidu ddng kénh nhu vay 13 vuot qua muc cho phép, diéu
nay c6 thé 1a do khi thuc hién quy hoach tan sb da c6 sy khai bdo nham tan s6 (sau
khi kiém tra dit liéu mang cho thdy 2 tram BTS tai khu d6 thi méi Phap Van khai
béo cung tan s BCCH). Nhu vy can kiém tra va tién hanh khai bao lai tan sb dé

dam bao yéu cau.
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Chuong VI Mt sé6 minh hoa cong tic toi wu héa mang

6.3. Thwc hién mé rong TRX dé nang cao chi tiéu chat lwgng
Dud¢i day trinh bay két qua viéc thuc hién md rong TRX tai tram Hang Lugc
dé nang cao chi tiéu chat lugng.
Thoi gian giam sat va theo ddi chat lwong tir ngay 08/03/2007 dén ngay
08/04/2007:

Hinh 6-56 Cic chi tiéu chat lwong hé thong truéc va sau khi mé rong TRX tai
Hang Lwoc (Cell A_Bing tin 1800)

Tir biéu d0 sb liéu thong ké trén ta nhan thay trudc ngay 22/03/07 cac chi
tiéu chat luong hé thdng tai cell Hang Lugc A 1a khong duoc dam bao:
— Ty 18 thiét 1ap cudc goi thanh cong thip.
- Ty 1& nghén TCH rét cao.
— Ty 1¢ nghén TCH cao dan dén sé lan chiém mach TCH thanh cong thap.
Cu thé ta xem xét s6 liéu thdng ké cho timg ngay dé thiy rd tinh trang cua hé

thong trudc va sau khi mo rong TRX:
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Trudce khi mo rong TRX:

TCH [ AVGTCH | TCH | CALL SETUP SDCCH
Date(mm-dd) AVAIL Traffic SEIZED Seizures HO Call (%) SuUCC Call Drop | TCH congn Congn
93308 124 | 15658 65.64 16941 57.64 89.62 0.29 10.18 0.13
Thursday
03-09 13 176.79 68.25 19384 58.99 89.07 0.26 10.72 0.11
Friday
b 13 | 170.61 66.33 19813 61.55 90.55 0.18 9.28 0
Saturday
R 13 | 168.64 66.17 20082 62.64 92.26 0.28 7.39 0.14
Sunday
,\23'12 13 177.3 67.63 19458 58.6 89.2 0.16 105 0
onday
T°3'13 13 | 174.24 65.54 19700 58.84 89.92 0.2 9.84 0.15
uesday
e 13 | 181.37 69.54 20218 59.38 89.13 0.31 10.59 0.1
Wednesday
03-15 13 | 176.47 67.58 20408 57.73 89.28 0.26 104 0
Thursday
0356 13 | 17618 68.08 21039 57.8 90.28 0.22 9.53 0
Friday
Ay 13 | 172.31 66.54 20988 63.77 91.73 0.25 7.98 0
Saturday
e 13 | 174.18 67.46 21107 65.71 92.72 0.26 6.88 0
Sunday
e 13 | 175.29 67.08 20092 61.71 90.34 0.32 9.26 0
Monday
U 20 124 | 208.32 61.39 23485 66.79 85.78 0.3 14.01 0.12
Tuesday
W e 153 | 279.63 63.08 32857 74.25 89.33 0.61 10.36 0.89
ednesday
Sau khi m¢ rong TRX:
TCH [ AVGTCH | TCH CALL SETUP SDCCH
Date(mm-dd) AVAIL Traffic SEIZED Seizures HO Call SUCC Call Drop | TCH congn Congn
2z 21 315.2 70.75 36357 74.1 99.17 0.18 0.61 0
Thursday
e 21 | 30172 7155 35083 74.41 99.23 0.21 0.65 0
Friday
03-25 21 | 27564 70.64 34422 73.53 99.33 0.24 0.47 0
Sunday
,\23'26 21 328.9 71.25 39574 74.08 98.14 0.21 1.64 0
onday
ey 21 | 31946 69.79 37689 74.67 99.44 0.34 0.45 0
Tuesday
03-28 21 | 27026 | 102.26 31115 69.59 95.58 0.23 431 0.02
Wednesday
ey 21 | 27895 | 10258 32630 71.05 96.88 0.21 2.97 0.07
Thursday
03-30 21 272.18 100.58 31494 68.78 95.6 0.22 4.18 0
Friday
e 21 | 20805 | 104.33 37004 72.06 98.38 0.22 1.45 0
Saturday
el 21 | 27959 | 10454 35008 72.27 98.68 0.31 1.16 0
Sunday
04-02 21 2752 103.46 31861 70.68 96.44 0.27 3.32 0.04
Monday
L 21 2714 99.54 31341 72.05 96.76 0.19 3.03 0.08
Tuesday
L 21 | 28234 | 100.71 32035 71.92 97.05 0.26 2.82 0
Wednesday
04-05 21 | 26845 | 10088 30497 71.06 96.6 0.22 3.17 0
Thursday
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Theo s6 liéu thong ké trén ta thay:

* Trudc khi mo rong TRX: S6 kénh TCH hoat dong 1a 13 kénh.
— Ty 1é thiét 1ap cudc goi thanh cong thap: trung binh khoang 89%. Thap
nhat 14 ngay 20-3 chi dat 85,78%)
— Ty 1& nghén TCH rét cao: trung binh khoang 10% (cao hon rat nhiéu so
v6i khuyén nghi GSM 1a nho hon 2%). Ngay 20-3, ty 1& nghén TCH 1én
to1 14,01%
— Ty 1¢ nghén SDCCH cao (gi4 tri theo khuyén nghi 1a duéi 0,5%)
— S 1an chiém mach TCH thanh cong (TCH_Seizures) thap.

«  Sau khi md rong TRX (ngay 22-3): S6 kénh TCH hoat dong bay gid 1a 21
kénh. Céc chi tiéu chat luong trén da dugc cai thién ro rét, dadm bao yéu cau chat
luong hé thng:

— Ty 1é thiét 1ap cudc goi thanh cong cao (~97%).
— Ty I¢ nghén TCH giam (~2%).

- Ty 1€ nghén SDCCH giam (~0,02%)

— TCH_Seizures tang.

Két luan: Sau khi m¢ rong TRX, céc chi tiéu chét luong duogc cai thién va

da dat yéu cau vé chi tiéu chat luong theo khuyén nghi GSM.
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KET LUAN
Rkek

Do 4n tot nghiép da trinh bay nhitng nét co ban nhit vé mang thong tin di
dong GSM, cing véi mot sd cong tac téi uu hoa hé thong dugc thyc hién tai mang
VMS_MobiFone. Tdi vu hoa 12 mot cong viéc kho khin va doi hoi nguoi thuc hién
phai nim virng hé thdng, ngoai ra ciing cAn phai c6 nhimng kinh nghiém thyc t& va
su trg gip ciia nhiéu phuong tién hién dai dé co thé giam sat va kiém tra roi tir d6
moi1 dua ra cac cong vi¢e thuc hién t8i wu hoa.

Do thoi gian thuc tdp c6 han va nhitng han ché khong tranh khoi cia viée
hiéu biét cac van dé dua trén ly thuyét 14 chinh nén bao céo tot nghiép ciia em chac
chan khong tranh khoi nhimng thiéu sét. Em rat mong c6 duoc nhitng y kién danh
gi4, gop ¥ cua cac thay va cac ban dé d6 an thém hoan thién.

Qua thoi gian thyc tdp em thay t6i uvu hod 1a mot mang dé tai rong va ludn
can thiét cho cac mang vién thong hién tai ndi chung va mang thong tin di dong noi
riéng. Kha ning tmg dung cta dé tai 1a giup ich cho nhiing ngudi 1am cong tac tbi
vu hoa mang, 13 co s 1y thuyét dé phan tich va tién hanh, tr d6 hoan toan c6 thé
tim ra giai phap t6i wu khoa hoc nhét. V& phan minh, em tin tudng ring trong twong
lai néu duge 1am viée trong linh vuc nay, em s¢€ tiép tuc ¢6 su nghién ctru mot cach
sdu sac hon nita vé dé tai nay.

Mot 1an nita, em xin chan thanh cam on Truéng phong P Vii Anh Phong
Cong nghé va Phat trién mang, Truéng phong Nguyén Xuin Nghia Phong K¥ thuat
Khai thac di tao diéu kién giup d& em trong dot thuc tap tot nghiép.

Poéng thoi, em xin gii 161 cam on chan thanh t6i thdy Nguyén Tién Quyét
cing voi to truong to tdi wu héa anh DS Trung Minh va cic can bd phong Ky
thudt Khai thac thudc cong ty thong tin di dong VMS MobiFone khu vuc I da truc
tiép hudng dan va giup d& em hoan thanh do an tét nghiép nay.

Ha No6i, Ngay thang nam 2007
Sinh vién thuc hién

Hoang Anh Diing
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PHU LUC

kkk
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
o) 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 29452 5.0210 4
5 1.3608 1.6571 1.8752 2.2185 2.8811 4.0104 6.5955 5
6 1.9090 2.2759 2.5431 29603 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 37825 4.3447 4.7479 53702 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 79501 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 15.548 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 15249 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 19985 22.833 27.720 39.437 25
26 16.959 18.383 19.392 20.943 23.885 28.941 41.096 26
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27 | 17.797 19265 20305 21.904 24.939 30.164 42.755 27
28 | 18.640 20.150 21.221 22.867 25.995 31388 44.414 28
29 | 19.487 21.039 22.140 23.833 27.053 32.614 46.074 29
30 20337 21932 23.062 24802 28.113 33.840 47.735 30
31 21191 22.827 23.987 25773 29.174 35.067 49.395 31
32 22,048 23725 24914 26746 30237 36295 51.056 32
3322909 24.626 25.844 27721 31301 37.524 52718 33
34 23772 25529 26.776 28.698 32.367 38.754 54.379 34
35 | 24.638 26455 27711 29.677 33.434 39.985 56.041 35
36 |25.507 27.343 28.647 30.657 34.503 41216 57.703 36
37 26378 28254 29.585 31.640 35.572 42.448 59.365 37
38 27252 29166 30.526 32.624 36.643 43.680 61.028 38
39 28.129 30.081 31468 33.609 37.715 44.913 62.690 39
40 |29.007 30997 32412 34596 38.787 46.147 64.353 40
41 |29.888 31.916 33357 35584 39.864 47381 66.016 41
42 30771 32.836 34305 36574 40.936 48.616 67.679 42
43 |31.656 33.758 35.253 37.565 42.011 49.851 69.342 43
44 | 32543 34.682 36203 38.557 43.088 51.086 71.066 44
45 |33.432 35.607 37.155 39.550 44.165 52322 72.669 45
46 |34322 36534 38.108 40545 45243 53559 74.333 46
47 135215 37462 39.062 41.540 46322 54796 75.997 47
48136109 38392 40.018 42.537 47.404 56.033 77.660 48
9137004 39323 40975 43534 48481 57270 79.324 49
50 137001 40255 41.933 44533 49.562 58.508 80.988 50
5138800 41.189 42.892 45.533 50.644 59.746 82.652 51
52 |30 52
TCH| 1% 2% 3% 5% 10% 20% 40% TCH
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