[DE CUONG CHUO'NG TRINH DAI HOC]

LO1 NOI PAU

Viettel 1a mot Tap doan Vién thong co sitc phat trién manh mé sau 10 nim qua
tai Viét Nam. Lay vién thong lam mot trong bén miii nhon phat trién, Viettel khong con
1a thwong hiéu trong nuwdc ma da vuon minh ra thé gi6i v6i viée dau tu vién thong tai
mot sb nudce, hoi nhdp cung xu hudng phat trién cta thé gi61, hoc hoi nhiing khoa hoc
cong nghé tién tién, sing tao nhitng thr ctia riéng minh
C6 thé noi, @& mot doanh nghiép phat trién bén viing, ngdy cang tién xa hon thi
khong nhiing can mét chién luge kinh doanh ding din ma con can mot doi ngii can bd
cong nhan vién chat luong cao. Nham dam bao ngudn tai liéu ddo tao cho nhitng dbi
tugng sau tuyén dung di dugc hoc cac chuyén nganh kS/ thuét, ban Ky thudt cua phong
Bién soan tai li¢u — Trung tam dao tao da tai ban lai cuon tai li¢u “Tong quan Vién thong
Viettel”. Tai li€u nay nham cung cap cho ngudi doc mot cai nhin téng quat vé cac mang,
so d6 nguyén 1y d4u ndi... giup ich trong budc dau lam quen v6i mang Viettel
Noi dung tai liéu gdm 2 phan chinh:
— Chuong 1: Gié6i thiéu vé cac thuat ngir thudng dung trong mang vién thong
cua Viettel.
— Chuong 2: Gidi thi¢u dén nguoi doc cac mang dich vu ma Viettel dang co.
Trong chuong niy ciing gidi thiéu téng quan mang vién thong Viettel qua
so d6 két ndi logic.
Trong qua trinh bi¢n soan lai tai liéu, chic chan khong tranh khoi nhiing thiéu sot,
Ban K§ thuat rat mong nhan duoc nhirng ¥ kién dong gbép cua cac dong chi Lanh dao cac
cip ciing nhu nhitng dong nghiép dé tai liéu ngay cang hoan thién va diy du hon.

Moi ¥ kién déng gop xin gui vé:

Trung tam dao tao Viettel

M1 — An Khanh — Hoai Bic — Ha Noi

Tell: 04.62650.329 — Mobile: 0988.888.319
Fax: 04.62650.174

MR: Nguyén Tay Khoa

Mobile: 0977568648 - 086549179

Mail: khoant4@viettel.com.vn



[DE CUONG CHUO'NG TRINH DAI HOC]

CHUONG I. THUAT NGU THUONG DUNG

Phan thuat ngir thudng dung 14 nhitng thudt ngit co ban dugc st dung thuong
xuyén va thong nhat cach hiéu trong mang vién thong Viettel. Tai liéu ndy giai thich cac
thuat ngtr mot cach don gian va de hiéu cho nguoi doc.

L. Thudt ngir thwong dung trong mang di déng.

1.1. Thuat ngir chung trong mang di dong 2G va 3G
1.1.1. Thué bao attach

La thué bao dang bat may ma hé thong tong dai dang quan 1y.
1.1.2. Thué bao registered

La thué bao attach hodc thué bao attach vira tit mdy chwa qua 24h.
1.1.3. BHCA (Busy hour call attempt)

La s6 luong cudc goi (thanh cong va khong thanh cong) duge thuc hién trong gioy
peak trong ngay. BHCA ngay binh thuong khoang 1.2.

1.1.4. MHT (Mean Holding Time)

La thoi gian tinh tir lic thué bao nhic may téi khi gac may. MHT ngay binh
thuong khoang 50s.

1.1.5. Erlang (Erl)
La don vi do cua luu lugng (Traffic), dugc tinh nhu sau:
n xt
A= T
Trong do: - A 13 luu luong do bang Erl.
-n 12 s6 cudc goi.
-t 1a @6 dai trung binh ctia mdi cudc goi.
- T 1a thot gian do (thuong T=1gio = 3600s).

Vi du: Trong 1 gio, 1 thué bao trung binh goi 1,2 cudc, mdi cudc goi dai 60s, thi
Erl ctia thué bao la: A = 1,2*60/3600 ~0.020Erl = 20 (mErl).

- Tir Erl ta ¢6 thé biét duoc sb phut goi:

s6 phiit goi = lwu lwong (Erl )*60 (phit)

Vidu: 1cell trong 1 gio c6 luu luong 1a 16,63 Erl thi trong 1 gid do6 cell phuc vu
dugc 16,63*60 = 997,8 (phit goi)

- Vay néu biét duoc luu luong cua cell trong 1 gid (Vi du: 16,63 Erl) va Erl trung
binh cta 1 thué bao trong gio d6 (Vi du: 0,020 Erl) thi ta c6 thé tinh dugc sb thué bao
dang thudc cell d6 = 16,63/0,020 = 831 thué bao trong 1 gio
1.1.6. Gio peak (gio cao diém)

La gio ma luu lwong mang 16n nhét (thuong 1a khoang thdi gian nhiéu thué bao goi
nhat. Trong mot ngay, thoi gian cao diém 1a khoang tir 19h dén 20h).

1.1.7. GoS (Grade of Service - cdp d¢ dich vu)
La ty 1€ nghén cudc goi cho phép trén mang.
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Vi du: GoS = 2% tirc 1a néu c¢6 100 cudc goi thi cho phép nghén 2 cude goi.

1.2. Thuat ngir trong V6 tuyén di dong 2G
1.2.1. Nhom thudt ngit chung
1.2.1.1. TRX (TRE)

La bo thu phat tram gdc BTS. M&i TRX bao gdm 8 khe thoi gian (TS-Time Slot).
Thong thuong, trong 8 khe thoi gian sé c6 1 khe danh cho bao hi€u va 7 khe danh cho luu
luong.
1.2.1.2. TCH (Traffic Channel - kénh luu lwong)

Khi ¢6 cudc goi cua khach hang thi cudc goi s€ dugc mang trén kénh nay. Kénh
luu luong co thé duoc st dung ¢ 2 ché d6 nhu sau:

e Kénh toan tdc (FR — Full Rate): Chi 1 thué bao trén 1 TCH tai mot thoi diém.

e Kénh ban téc (HR — Half Rate): C6 2 thué bao trén 1 TCH trén mot thoi diém.

1.2.1.3. Do cao anten

La do cao thang dimg tinh tir day cta anten dén mat
dat. 1.2.1.4. Géc tilt ciia anten

La goc cup ngang cua anten. Thong thudng ngudi ta hay nhiac dén 3 loai goc tilt:

e Goc tilt co: La goc cup/nging cuia anten tao béi mat phang anten va phuong thing
dung. Goc tilt co ¢ thé didu chinh duoc bang cach diéu chinh ga anten.

e Goc tilt dién: La goc cup/ngang cia hé théng chin tir bén trong anten va bé mit
ngoai anten. C6 loai anten cho phép di€u chinh goc tilt dién va ciing c6 loai khong
cho phép diéu chinh (Vi du: Néi anten cé géc tilt dién bang 60 thi c6 thé coi anten
da nghiéng san 60).

e Goc tilt tong = goc tilt co + gac tilt dién
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Hinh 1.1 - Hinh anh minh hoa goc tilt cua
anten /.2.1.5. Goc azimuth cua anten
La goc clia anten so véi phuong bac theo chiéu thuan kim d6 ho (hay con goi la
goc phuong vi). Thong thuong cell A cia mot tram 1a cell gn phuong bic nhét theo
chiéu kim dong ho.
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Hinh 1.2 - Hinh minh hoa goc azimuth cta anten
1.2.1.6. Vung I6m
La vung/khu vuc/doan dudng khong ¢ song hodc song rat yéu:
e V6i khu vyc thanh phd dong bang, muc thu < -90 dBm.
e Vi khu vuc mién nti, mérc thu < - 95 dBm
Hodc s6 vach song trén dién thoai con < 2/3 téng s6 vach song.
1.2.1.7. Tg — Thoi heong gidn doan théng tin di ddng mang vé tuyén di dong
La thoi gian tram BTS/NodeB bi gian doan dich vu trong ngay
e Don vi tinh: BTS*h (2G), NodeB*h (3G).
e Phuong phap xac dinh: Thong ké toan bo su c¢d trong vong 24h.
e Chi tiéu: Toan mang <40 BTS*h
1.2.1.8. VSWR (Voltage Standing Wave Ratio - #y s¢ séng ditng dién dp)

La gia tri do su anh hudng cua viéc khéng phdi hop gitra tré khéng d?}u cudi cua
ang ten va trd khang déq trung cua duong truyén dan. VSWR 1a mcf)t’céch tot dé mo ta anh
huong cua tré khang dau cuéi‘vé bang thong c,ila ang ten. NO xuat hi¢n khi tré khang
khong tuong thich gi&a cac phan tir trong hé thong RF. VSWR duqc gay ra bc}i‘ tin hiéu
RF bi phan xa tai diém tré khang khong tuong thich trén dudng truyén tin hiéu vé lai phia
phét.

1.2.2. Nhém thudt ngiv lién quan dén chét lwong mang vé tuyén 2G
1.2.2.1. TU (Traffic Utilisation - hiéu sudt sit dung tai nguyén)

TU duoc sir dung dé danh gid hiéu suét sir dung tai nguyén mang va danh gia
nghén cua cac Cell. Hiéu sut str dung tai nguyén vo tuyén (cell, BTS/NodeB, cic KV,
toan mang) dugc tinh theo cong thuc sau:

TU = (Luu lugng thue té gio cao diém/Luu lugng ¢é kha niing hd trg)*100

Trong do:

— Luu luong thuc té gio cao diém: Puoc 13y tir s6 liéu thdng ké hang ngay.
— Luu luong c6 kha ning hd tro dugc tra tir bang Erlang B tmg véi sé TCH
toan toc va cap do dich vu (GoS) 1a 2%.
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1.2.2.2. SDCCH - Stand-alone Dedicated Control Channel
bay 1a mot kénh bao hi€u quan trong, dugc st dung trong céac truong hop sau:
e Khi khach hang giri/nhan tin nhan, tin nhin s& dugc mang trén kénh nay.
e Khi may cua khach hang ty dong thong bao vi tri cho mang biét vi tri ciia minh
(automatic location update)
Khi khach hang thuc hién cuoc goi, kénh nay sé dwoc sw dung cho viéc trao doi, thong
bdo qua lai gitta mang va mdy cia khdch hang, trude khi khich hang dwoe cdp 1 kénh
luu lwong TCH.
1.2.2.3. CSSR (Call Setup Success Rate - #y ¢ thiét ldp cudc goi thanh cong)
CSSR(%) = (tong s6 cudc goi duge thiét 1ap thanh cong/ tong sé 1an thiét 1ap cude
201)*100%
1.2.2.4. CDR (Call Drop Rate - ty I¢ rot cudc goi)
CDR(%) = (téng s cudc goi bi rdt/ tong sd cude goi di dugc thiét 1ap)*100%
1.2.2.5. SDR (SDCCH Drop Rate - ty I¢ rot SDCCH)
SDR(%) = (s6 kénh SDCCH bi rét/tong s6 kénh SDCCH thiét 1ap duoc)*100%
1.2.2.6. SCR (SDCCH Congestion Rate - ty I¢ nghén SDCCH)
SCR(%) = (tong s6 1an cap phat kénh bao hiéu khong duoc do hét kénh/tong s6 1an
cap phét kénh bao hiéu)*100%
1.2.2.7. TCR (TCH Congestion Rate - ty I¢ nghén TCH)
SCR(%) = (tong s 1an cap phat kénh TCH khéng dugc do hét kénh/tong sé lan
cap phat kénh TCH)*100%
1.2.2.8. CSR (Call Success Rate - ty I¢é cudc goi thanh cong)
CSR = (1 - CDR)*CSSR
1.2.2.9. RASR (Random Access Success Rate - ¢y I¢ truy nhdp ngdu nhién thanh céng)
RASR(%) = (tong s6 1an truy nhap ngau nhién thanh cong/tong s6 1an truy nhap
ngau nhién)*100%
1.2.2.10. HOSR (Handover Success Rate - #y Ié thanh c¢éng chuyén giao)
HOSR(%) = (tong s6 cudc chuyén giao thanh cong/tong s6 cudc chuyén giao thuc
hién)*100%
1.2.2.11. Cuong do tin hiéu (Rxlev)
La don vi do cho biét song khoé hay yéu (Vi du: Cuéc goi nghe ré hay chdp chon):
e DPuong xubng: Diém do 1a tai may ciia khach hang
e DPuong lén: Piém do 14 tai dau card thu/phat
e Pon vi la dBm hoic Oat (W), Rxlev trong khoang tir -110 dBm (nghia 1 séng rat
yéu) t6i -47 dBm (song rt khoé). O trong nha, mirc thu ti thiéu phai dat >= -90
dBm méi dugc xem nhu la ¢6 song.

1.3. Thuit ngir trong Vo6 tuyén di dong 3G

1.3.1. Nhom thudt ngit chung
1.3.1.1. Voice Traffic (Luu luwong thoai)
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e Tuong tu nhu voice traffic trong 2G.
e Phuong phap tinh: Théng ké trén hé théng.
e Don vi tinh: Erl
1.3.1.2. VC Traffic (luu luvong Video Call)
La luu lugng khi thuc hién cudc got théy hinh & mang 3G truyén trén kénh CS
e Phuong phap tinh: Théng ké trén hé théng
e Don vi tinh: Erl
1.3.1.3. PS Traffic (luu lwong data)
La lvu luong dit liéu data (dit liéu) 16p RLC & ca duong 1én va dudng xudng trong
3G.
e Phuong phap tinh: Théng ké trén hé théng.
e Don vi tinh: MB
1.3.1.4. DL Load (Tuwong tw TU trong 2G).
La hiéu suat sir dung cong suét cua cell (dudng xudng).
e Phuong phap tinh: Thong ké trén hé thong.
e Don vi tinh: %
1.3.1.5. HSDPA Throughput (High Speed Downlink Packet Access Throughput)
La thong luong cua dich vu HSDPA (truy nhdp goi duong xudng tdc do cao). Hién
nay tbc do HSDPA cuia Viettel 1én ti 7,2Mbps.
e Phuong phap tinh: Tinh thong luong dudng xudng cua dich vu HSDPA cua 1 cell.
e Don vi tinh: bps hoac kbps hodac Mbps.
1.3.1.6. HSUPA Throughput (High Speed Uplink Packet Access Throughput)
La thong luong cua dich vu HSUPA (truy nhdp géi duong 1én téc do cao). Toc do
upload co thé 1én téi 5,76 Mbps.
e Phuong phap tinh: Tinh thong lugng duong 1én cua dich vu HSUPA cua 1 cell.
e Don vi tinh: bps hoac kbps hodc Mbps
1.3.2. Nn6m thudt ngit lién quan dén chit lwong mang vé tuyén 3G
1.3.2.1. PISR (twong tw PSR trong 2G)
La ty 1€ tim goi thué€ bao (paging) loai 1 thanh cong
e (Cong thuc tinh:
P1SR = (tong sé tra 10i paging loai 1/téng sb paging loai 1 giri di tir RNC)*100
e Don vi: %
1.3.2.2. RAB CR (twong tu TCR trong 2G)
La ty 1& nghén thiét 1ap dich vu do thiéu tai nguyén (kénh)
e (Cong thuc tinh:
RAB CR = (téng s6 cudc goi bi tur chdi do hét tai nguyén / téng s6 cudc goi duoc
yéu cau thiét 1ap)*100
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e Don vi tinh: %
1.3.2.3. CSSR (tvong tuw CSSR trong 2G)
La ty 18 thiét 1ap dich vu thanh cong
e (Cong thuc tinh:
CSSR = (s6 RRC thiét lap thanh cong [service]/sd RRC yéu cau thiét 1ap
[service])*(s6 RAB thiét lap thanh cong/sé RAB yéu cau thiét 1ap)* 100.
e Donvi: %
1.3.2.4. CS CDR (ty lé rot cuoc goi trén kénh CS (thogi) - twong tw CDR trong 2G)
e Day la ty 1€ dugc tinh cho tin hi¢u thoai.
e (Cong thuc tinh:
CS CDR = (téng sb cudc goi bi giai phong bat thuong/tong s giai phong cude
g01)*100
e Don vi tinh: %
1.3.2.5. PS CDR (ty I¢ rot cuoc goi trén kénh PS (data)
e Laty ¢ tinh cho data.
e (Cong thuc tinh:
PS CDR = (t6ng so lan PS bi giai phong bat thuong/tong so lan giai phong
PS)*100
e Don vi tinh: %
1.3.2.6. SHOSR (Soft Handover Success Rate - 1 Ié thanh cong chuyén giao mém)
e (Cong thirc tinh:
SHORS = (tdng Active Set Update thanh cong/tong sd yéu cau Active Set
Update)*100
e Don vi tinh: %
1.3.2.7. HHOSR (La 1 Ié chuyén giao ciing thanh céng - twong tw HOSR trong 2G)
Cong thure tinh:
HHOSR = {(s6 Intra -freq Hard HO + s6 Inter-freq HO thanh cong)/(sd yéu cau
Intra-freq Hard HO + s6 yéu cau Inter-freq HO)}*100
e Don vi tinh: %
Ghi chu:
— Intra-freq Hard HO nghia la: Chuyén giao cirng ndi tan.
— Inter-fireq HO: Chuyén giao lién tan.
1.3.2.8. CS InRAT HOSR (twong tuw CS InRAT HOSR trong 2G)
La ty 1é thanh cong chuyén giao 2G «> 3G cho tin hi¢u thoai.
e (Cong thuc tinh:
CS InterRAT HOSR = (tong s Inter RAT Outgoing Handover thanh céng.tong s6
yéu ciu Inter RAT Outgoing Handover)*100
e Don vi tinh: %
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1.3.2.9. PS InRAT HOSR (tuwong tu PS InRAT HOSR trong 2G)
La ty 1é thanh cong chuyén giao 2G < 3G cho data.
e (Cong thuc tinh:
PS InterRAT HOSR = (tong s6 Inter RAT Outgoing Handover thanh cong/tong sd
yéu cau Inter RAT Outgoing Handover)*100
e Don vi tinh: %
Chu thich:
— PISR: Giéng PSR trong 2G, la qud trinh tim goi thué bao khi thué bao
khéng chiém kénh riéng (DCH).
— CSSR: CSSR dugc tinh tir ti I¢ thiét lgp RRC thanh cong * ti I¢ thiét lgp.
RAB thanh cong, trong do: RRC (Radio Resource Control — diéu khién tai
nguyén vé tuyén) mang théng tin bdo hiéu ciia 16p Core va théng tin diéu
khién ciia hé thong (16p 3), gan giong nhiém vu ciia kénh SDCCH trong 2G;
RAB (Radio Access Bearer) la tdi nguyén cdp cho cdc dich vu, gan giong
nhiém vu ciia TCH trong 2G. Tuy nhién, co ché cdp phadt va mapping sang
kénh vdt ly la khac nhau.

II. Thudt ngir thwong dung trong mang ADSL

2.1. ADSL (Asymmetric Digital Subcriber Line - dwo'ng thué bao s6 bat déi xirng)

La mot dang trong DSL, ADSL cung cdp mot phuong thirc truyén dit lidu véi
bang thong rong so voi phuong thic truy nhip qua duong day dién thoai truyén thong
theo phuong thirc quay s (dial-up).

ADSL ¢6 tbc dd tai xudng (download) cao hon téc d6 tai 1én (upload) nén goi 1a
bat dbi xtmg (Vi du: Toc do download/upload téi da cia géi Home N+ hién nay la
3072/512 Kbps. Ta thdy téc do download la 3072 Kbps I6n hon téc do upload la 512
Kbps).

2.2. DSLAM (Digital Subcriber Line Access Multiplexer)

La thiét bi cua nha cung cép dich vu Internet dé két ndi véi khach hang st dung
dich vu ADSL. Pay 1a thiét bi tip trung cac duong diy thué bao k¥ thuat s6 truy nhap da
thanh phan. Thiét bi nay cung cap nhiéu loai truy nhap dich vu khac nhau nhu: Internet
tdc d6 cao xDSL, VoD, video multicasting, E-commerce...

2.3. Site Router
Day la thiét bi trong mang Metro Ethernet- mot mang méi cua Viettel c¢o chirc
nang tap trung luu lugng tir NodeB, DSLAM.
2.4. BRAS (Broadband Access Sever - server truy nhap bang rong)

La thiét bi quan 1y ngudi dung, diéu khién tinh cude, quan 1y dia chi (MAC, IP),
diéu khién dich vu va quan Iy bao mat ...
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2.5. Switch layer 2 & Switch layer 3
e Switch layer 2: La mot thiét bi chuyén mach hoat dong & 16p 2 (trong md hinh
tham chiéu OSI). N6 dwa vao dia chi MAC trong bang nhé b dém dé chuyén
thong tin tin tir cong ndy sang cong khéc.
e Swith layer 3: Hoat dong twong ty nhu switch layer 2 nhung dua trén dia chi IP dé
dua ra quyét dinh.

2.6. Thoi lwong gian doan thong tin mang A/P (TF)
La tél}]g thoi gian thué bao bi gian doan dich vu trong ngay (ké tir 17 h ngay hém
trude dén 17 ngay hém sau):

e Ddi v6i mang ADSL: Do 16i phan mang truy nhap tir DSLAM t6i mang Core giy
ra.

e Dbi v6i mang PSTN: Do 16i phan mang truy nhap tir DLU, TF dugc tinh cho céc
su ¢ trong ngdy (d6i véi cac su ¢d xdy ra ngay hom trudc, két thiic vao ngay hom
sau thi TF dugc tinh cho ngay hom sau).

e Don vi tinh: User*h.

2.7. Sw c6 dwong day thué bao

La su cd xdy ra trong ngay & mang ngoai vi cua nha cung cap.

2.8. Thei gian thiét 1ap dich vu
Thoi gian thiét 1ap dich vu duoc tinh tr lic DNCCDV va khach hang ky hop dong
cung cap dich vu (truy nhap Internet ADSL) cho t&i khi khach hang c6 thé st dung dugc
dich vu nay.
Chi tiéu:
— Thoi gian thiét 1ap dich vu trong 2 ngay: > 90%.
— Thoi gian thiét 1ap dich vu trong 3 ngay: = 100%.

2.9. Ty 1&¢ hoan thanh sira chira 16i

Thoi gian sira chita 16i dich vu dugc tinh tir lac DNCCDYV nhéan dugc phan anh cia
khach hang t6i Call Center dén lic DNCCDV khic phuc xong 1i dich vu va khach hang
st dung dich vu binh thuong.

Chi tiéu: Thoi gian sura 6h, ti 1¢ hoan thanh khéc phuc 16i dich vu 95%.

2.10. FTTx - Fiber To The x
Pay 1a cac dich vy truyén dan cap quang dén tan thué bao khach hang. Véi FTTX,
nha cung cép c6 thé dua ra nhitng dich vu bang rdng, tbe d6 cao. Mot s6 dich vu FTTx
nhu: FTTH (Fiber To The Home), FTTO (Fiber To The Office), ...

2.11. Office WAN
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Piy 1a dich vu cung cip kha ning két ndi cac mang chi nhanh ctia mot doanh
nghi¢p véi nhau thanh mang ndi bo.
2.12. Leasedline Internet, leasedline kénh tréng

e La dich vu cho thué kénh riéng, bang théng két ndi cuia khach hang duoc dam bao
khong bi chia sé voi cac thué bao khac.



[DE CUONG CHUO'NG TRINH DAI HOC]

e Leasedline Internet 1 kénh dung truy nhap Internet con Leasedline kénh trang 1a
truyén dir liéu theo y ngudi ding.

III. Thudt ngi¥ thwong diing trong mang truyén dan

3.1. SDH (Synchronous Digital Hierarchy - phan cap s6 dong bg)
Diy 1a mot chun quéc té vé truyén din dong bo tde dd cao cho cac mang vién
thong quang. SDH c6 mot sé dic diém sau:
e Tiéu chuin hoa cao toan mang vé giao dién, ndii chéo sé va dau cudi tip trung nén
dé lip dat va bao dudng.

AL~

e Kha nang tach/ghép “tai thanh phan” tir “cac tin hiéu toan thé” d& dang, truc tiép.
e Mang dong bo tc d6 cao c6 kha ning chuyén tai hiéu qua va mém déo cac dich vu
bang rong.
e (b cac cap toc do STM-1, STM-4, STM-16, STM-64
3.2. DWDM (Dense Wavelength Division Multiplexing - ghép kénh theo bwdc
song mat do cao)

Pay 1a k¥ thuat cho phép cac tin hiéu quang ¢ cac budc song khac nhau cé thé
cung ghép vao soi quang ¢ phia phat nhd b ghép kénh. Va tin hiéu ghép nay s& truyén
doc theo sgi quang dé t6i phia thu. Tai phia thu, ludng tin hiéu nay s& qua bo tach budc
song dé thu duoc cac bude song riéng r&. Mdi bude song hd tro dén 10Gb/s.

3.3. Ludng E1.
Pay 1a ludng truyén dan dugc ghép tir 32 ludbng PCM 64Kb/s. E1 ¢6 téc dd 2Mb/s.

3.4. Luoéng STM-1 (Synchronous Transport Module level-1)

STM-1 14 mét chuan truyén dan cap quang SDH theo ITU. M6t ludng STM-1 ¢6
toc do 155,52 Mb/s,

3.5. Lu6éng STM-n (n = 4, 16, 64)
La luéng Truyén din quang c6 toc do n x 155 Mbit/s.

3.6. Thoi lwong gian doan thong tin (TF)

Tk la tong thoi glan gian doan cua céc ludng dich vy dang hoat dong quy d01 vé
don vi co ban El trong ngay, tuan, thang theo timg cdp mang khac nhau (truc qudc gia,
lién tinh, nd1 hat, toan mang). Pon vi tinh cia Tg 1a E1*h. Véi:

e Truc qudc gia: gdm dudng truc Bic Nam va cac duong truc két ndi di qudc té.

e Truc lién tinh, Core HNI, DNG, HCM: Bao gém céc két ndi lién tinh va Core ndi
hat cac thanh phd 16n (Ha Noi, TP.HCM va Pa Nang).

e Chi tiéu: Cap toan mang 1a < 30 E1*h/ngay

3.7. Thoi gian xt 1y sw co
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Thoi gian xr 1y su ¢d trung binh Tyjtp 13 thoi gian xit 1y trung binh cua cac loai sy
cO trong thang.
Chi tiéu: Tyjtp < 3,5h.
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3.8. Vu h6i mang truyén dan
Thong thudng, truyén dan tir diém A dén diém B co thé di theo nhiéu hudng. Khi
mang hoat dong binh thuong, truyén dan tir A dén B di trén mot dudng da duogc thiét lap —
goi 1a duong chinh. Khi su c6 xay ra, duong chinh bi dut thi truyén dan tir A dén B van
khong bi gidn doan bang cach: Truyén qua mdt duong khac goi 1a duong vu hoi bao vé.
Quy dinh vu tién vu hdi nhu sau:
e MGdi tram BTS, node B khi phét séng phai tinh phuong an vu hdi bao vé.
e Céc tuyén, Node Hub c6 > 5 ludng BTS hodc >10 E1 can wu tién vu hoi
truée. Chi tiéu: Vu hoi > 90%.

3.9. Nhay luong (NL)
Nhay ludng la cac sy c¢b gian doan trong thoi gian rat ngan (dudi 1 phit) do cac
nguyén nhan nhu ban ludng kém, mua (chap chon ludng viba). ..
e NL la sb 1an nhay ludng cuia 1 tram BTS trong thoi gian 1 thang.
e Nhay ludng 13 viéc mét luong E1 caa 1 tram BTS trong thoi gian < 1 phiit.
e Don vi tinh: Lﬁn/théng/tram.

TT Tram Chi tiéu
1 |Tram Quang NL < 8 1an nhdy/thang/tram.
Tram Viba NL < 9 1an nhdy/thang/tram.
3 |Tram VSAT NL < 30 lan nhay/thang/tram.

IV. Cdc don vi do Iwdrng trong vién théng

4.1. dB - Decibel
La mot don vi thuong dung dé chi d6 16n ctia cong suat hay cudng d6 tin hiéu.
Vi du: Doi cong suat tir don vi W sang dB duogc thuc hién theo cong thire sau:

, P(dB) = 1019(Pw))
Chuy: Trong hé thong thong tin di dong, nguoi ta thuong dung don vi dBm

4.2. dBj - Decibel (isotropic)
La cong suat dB cua mot ngudn dang hudng. Trong thong tin di dong, dBj dung dé
chi d6 lg1 (gain) cia anten.
4.3. bps - bit per second (bit/s)

La mot don vi co ban dé do tdc do truyén dit liéu. Pay chinh 1a s6 bit dit liéu duoc
truyén trong 1 gidy trén kénh truyén.

Mot sb don vi do téc 6 khach nhu: Bps (byte per second, 1 byte = 8 bit), Kbps
(kilobit per second), Mbps (Megabit per second) ...
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CHU'ONG II. TONG QUAN VIEN THONG VIETTEL

I. Mang di déng Viettel

1. Sor @6 ciu tric mang di dong Viettel

Mang di dong ciia Viettel c6 thé chia lam 4 16p sau:

e L&p ngudi dung: Gom thiét bi dau cudi ngudi dung, thiét bi di dong...

e L6p truy nhip: Gom céc tram BTS, BSC (2G), NodeB, RNC (3G).

e L6p 16i: Gom c6 khdi chuyén mach MSC+HMGW (media gateway), cac nit hd trg
GPSR (SGSN, GGSN), HLR, STP...

e L&p tng dung: Cac chuong trinh tng dung trén mang di dong nhu OCS, SMS,
MCA, BGM...
So dd céu trac mang di dong Viettel duoc thé hién so luge qua mo hinh cAu tric

dang 16p sau:
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Hinh 2.1 - Mang di dong Viettel.

2. Chirc ndng cha cac thanh phan trong mang di dong Viettel
Trong phan ndy trinh bay chirc ning ctia mot s6 thanh phan chinh trong mang di
dong Viettel:
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2.1. Lop nguoi dung

Thiét bi di dong va dau cudi ngudi dung

ME (mang 2G): Pay 1a may dién thoai di dong, két nbi voi BTS qua giao dién Um.
UE (me_}ng 3G): Day khéng chi 1 dién thoai di dong ma con c6 thé 1a cz:lc thiét bi
dau cudi truy nhap internet nhu modem (Dcom 3G, homegateway), két noi véi
NodeB qua giao di¢n Uu.

2.2. L6ép truy nhap

2.2.1.

BTS (mang 2G)

Chtrc nang: BTS thuc hién nhiéu chtrc ning nhu: Thu phat v6 tuyén, anh xa kénh
logic vao kénh vat 1y, ma hoa/giai ma...

Két ndi voi BSC qua giao dién Abis.

Tan sb st dung: 900MHz hoic 1800MHz.

2.2.2.BSC

La khéi chuce niang diéu khién, giam sat cac BTS, quan 1y tai nguyén vo tuyén

trong hé théng, thuc hién mot s chuc nang nhu:

Quan Iy mot s6 tram BTS.

Quan 1y mang vo tuyén: Xt 1y cac ban tin bao hiéu, diéu khién....

Quan 1y kénh vo tuyén: An dinh, khoi tao, giai phong kénh vo tuyén.

Quan 1y chuyén giao.

Tap trung luu lugng.

Két néi’ V(’Yj MSC qua giao dién A, st dung giao thitc BSSAP cho dich vu thoai.
BTS két n61 dén SGSN qua giao dién Gb cho dich vu data.

2.2.3. NodeB (mang 3G)

Chtic nang: NodeB thuc hién mot s6 chic nang nhu: Quan 1y tai nguyén vo tuyén,
diéu khién cong suét sao cho tin hiéu nhan duogc tir cac dau cudi nguoi dung la
tuong duong...

Két ndi voi RNC qua giao dién Iu bang mang Metro Ethernet hodc IP trén SDH.

Tan sb: 2110 — 2170 MHz.

2.2.4.RNC

RNC thuc hién mét sb cac chirc nang sau:

Quan Iy mot sé NodeB va diéu khién cac tai nguyén ctia chiing nhu: Cap phat, giai
phong kénh, cip phat tai nguyén.

Mot nhiém vy quan trong nira cua RNC la bdo v¢ sy bi mat va toan ven. Sau thu
tuc nhan thuc va théa thuan khoa, cac khoa bao mat va toan ven duogc dat vao
RNC.

RNC két ndi v6i nhau qua giao dién Tub. RNC duoc ndi dén 16p 16i bang hai két
nbi, mot két ndi t6i MGW — MSC Server bang giao dién Iu-CS (ludng thoai) va
mot két nbi dén SGSN bang giao dién Iu-PS (ludng data).

14
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2.3. Lop loi
2.3.1. MSC (MGW + MSC Server)
MSC c¢6 trach nhiém két ndi va gidm sat cudc goi dén MS va tir MS di. C6 nhiéu
chtrc nang duoc thyc hién trong MSC nhu:
e Quan ly di dong.
e Quan Iy chuyén giao.
e Xu ly cudc goi.
e Xu ly tinh cudce.
e Tuong tac mang (IWF — Internet Working Functions): G-MSC
Cac MSC c¢6 giao dién két ndi v6i cac BSC, RNC qua cac ludng STM1 hoic céac
ludng GE (IP), Giao dién bao hiéu ctia MSC véi BSC st dung giao thirc BSSAP. Giao
dién két ndi MSC véi cac thanh phﬁn mang core khac nhu MSC khac, STP, HLR,
GMSC... bang cac giao dién IP trén mang MPBN, céac giao thirc st dung gdm SCCP,
ISUP, MAP, CAP cua béo hi¢u s6 7.
2.3.2. SGSN
La nut chinh trong mién chuyén mach goi, chiu trach nhiém cho tat ca cac két ndi
PS ciia tat ca cac thué bao. SGSN chira thong tin ding ky thué bao va thong tin vi tri thué
bao. Két ndi dén BSC qua giao dién Iu- CS danh cho thoai, két ndi dén RNC qua giao
dién Tu-PS, két ndi véi HLR/Auc qua giao dién Gr (sir dung bao hiéu MAP) va két ndi véi
GGSN qua giao dién Gn+.
2.3.3. GGSN
La mot nat céng dir liéu gitra mang PS két ndi vai mang internet, cac dir li€u
truyén tir thué bao ra mang ngoai déu qua GGSN. GGSN ciing chira thong tin ding ky va
thong tin vi tri thué bao. Giao di¢n két ndi dén mang internet qua router P cia mang
Internet.
2.3.4. GMSC
La MSC c¢6 chirc ning cong dé ndi ra cic mang ngoai nhu PSTN.
Téng dai GMSC c6 giao dién két ndi vai ngoai mang cho ca di dong va cd dinh
qua giao dién két ni 1a cac STMI. Cac giao dién nay st dung ISUP bao hiéu s6 7.
GMSC két ndi t6i MSC str dung giao thitc bao hiéu nhu: MAP, ISUP, két ndi dén
HLR/Auc sir dung giao thirc bédo hiéu MAP, két ni ti tong dai qudc t& IGW.
2.3.5. HLR/AuC
La co so dir liéu thong tin vé thué bao va nhan thuc thué bao. HLR/AuC két nbi
dén GMSC qua giao dién C (dung bao hién MAP). Ngoai ra, HLR con két néi dén VLR
(Vistor Location Register — B ghi dinh vi khach) qua giao dién D (str dung bao hi¢u
MAP). HLR/AuC luu giir cac thong tin nhu:
e Céc sb nhan dang IMSI, MSISDN.
e C&c mé khoa cac nhan K;.
e Céc thong tin vé thué bao.
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e Danh sach cac dich vu ma MS duoc/han ché st dung.
e S hiéu VLR dang phuc vu MS.
2.3.6. STP (Signaling Tranfer Point — Piém trung chuyén bdo hiéu)

Chtrc nang chinh ctia STP 1a chuyén tiép cac ban tin bao hiéu (hay chirc ning dinh
tuyén bao hi¢u). STP 1a mot bo chuyén mach goi hoat dong nhu mot hub giri cac ban tin
bao hi€u téi cac STP, SCP hay SSP khac. STP dinh tuyén cac ban tin thong qua viéc kiém
tra thong tin dinh tuyén dugc gin kém véi mdi ban tin bao hiéu va giri ching t6i diém bao
hiéu can thiét. Thay vi cac node mang 16i ddu ndi bao hiéu truc tiép voi nhau tao ra mot
mang mesh phure tap, STP s¢é dong vai tro node trung tdm trong mang bao hi¢u, quan ly
mang bao hi¢u trong sang hon.

*) Mang CS cho céc cudc goi vé thoai: UE=> NodeB - RNC = MSC server = ...

*) Mang PS cho cac cudc goi vé data: UE> NodeB > RNC - SGSN > GGSN >
Mang internet.

2.4. Lop ung dung

Thuc hién chirc ning 13 giao dién két ndi giita cac mang khac nhau, cung cip cac

dich vu trén nén di dong nhu: OCS, MCA, BGM, CRBT...
e OCS: Hé thdng tinh cude thué bao tra trude.
e SMSC: Hé thong tin nhan.
e MCA (Misscall Alert System): Hé thong canh béo cudc goi nhd.
e BGM (Background Music): Hé thdng nhac nén.
e CRBT (Colour Ringback Tone): Hé thong nhac chudng chd.

IV. Mang truyén dan Viettel

1. So’ d6 c4u tric mang truyén dan cua Viettel

So dd mang truyén dan Viettel duoc cho nhu hinh sau:
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2. Chirc ning cua cac thanh phian trong mang truyén dan.
Mang truyén dan 13 ha ting truyéq tai thong tin chp cé}c mang vié thong khac nhu:
Mang IP, A/P/F, Mobile ... N6 cung cap cac dudng két noi tr BTS — BSC, NodeB —
RNC, DSLAM - Site Router, gitta cadc core vung vé trung tam, gitta cac khu vuc véi
nhau...
Mang truyén dan cta Viettel cung cip cac kénh: E1 (2Mbps), E3 (45 Mbps), STM-
1 (155,52 Mbps), STM-4 (622 Mbps = 4 x STM-1), STM-16 (2,5 Gbps = 4xSTM-4); cac
kénh Fast Ethemqt (2,~4,6,8. ..100 Mbps).
Mang truyén dan cua Viettel dugc chia lam 4 16p:
— Lép truc qudc gia (National Backbone Layer).
— L&p 161 hay con goi 1a 16p lién tinh (Core Layer).
— Lop hoi tu hay con goi 1a 16p ndi tinh (Convergence Layer).
— Lép truy nhap (Access Layer).
2.1. Lép truc qudc gia
e (Cong nghé: DWDM dung lugng cao
e Dung luong: N x STM-64.
e Do phii: Puong truc Bic — Nam (HNI — HCM), cac vong ring qudc té.
e Do dai: Tir SLA dén CTO.
° C%u’rc nang: Két ndi l}ru l,u:Q’ng cac vung mién, truyén tai dich vu Bic — Nam, két
noi cac hudng di Quoc te.
2.2. Lop 16i (16p lién tinh).
e (Cong nghé: Quy hoach sir dung cong ngh¢ DWDM.
e Dung lugng: 400 Gbps (hi¢n tai chi dung 50 Gbps).
e Do phit: Noi hat cac thanh phd 16n (HNI, DNG, HCM), cac vong ring lién tinh.
e Co ché bao vé: MSP Ring, SNCP.
¢ Quy hoach murc bao vé: 1+3.
e Chuc nang: Tap trung lLr’u luong dich vu ¢ cac ‘Tinh, chuyén tai vé cac trung tam
dich vu tai cac thanh phé Ha No61, Pa Nang, H6 Chi Minh.
2.3. L6op héi tu (16p ndi tinh)
e (Cong nghé: SDH.
e Dung lugng: STM-16 tré lén.
e DG phu: NGi hat cac thanh phé, cac tuyén lién huyén, thi xa.
e Co ché bao vé: PSP Ring, SNCP.
e Murc bao vé: 1+1.
e Churc nang: Két ndi 16p 161 va 16p truy nhép, chuyén tai lwu lwong dich vu tir 16p
truy nhap 1én 16p 161
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2.4. Lop access
e (Cong nghé: SDH.
e Dung lugng: STM-1, STM-4.
e Co ché bao vé: PP, SNCP.
e Chutrc ndng: La 16p truc tiép két ndi voi cac node access cla cic mang dich vu
(BTS/NodeB, DSLAM, PSTN, khéach hang thué¢ kénh...)

III. Mang Viettel Internet

1. So’ d6 cau tric mang Viettel Internet

Mang Internet cia Viettel dugc mo ta dudi dang phan 16p nhu sau:
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2. Chirc nang cia cac thanh phan trong mang Internet

DSLAM: Tap trung dir li€u cua cac thué bao
Site Router:
o Kétndi dén DSLAM, NodeB, cac khach hang dich cap quang va chuyén di
lidu tir cac thanh phan dé 1én mang 15i.
o Dung cong nghé: MPLS, BGP.
Core xa, Core huyén, Core tinh, Core khu vuc:
o Tap trung luu luong tir 16p dudi va chuyén 1én 16p trén.
o Dinh tuyén dit lidu.
Router P: Dung dé chuyén mach nhanh gifta cac vung, cac khu vuc; két ndi sang
phan chuyén mach géi cta 16p Core di dong
BRAS: Dung dé quan 1y dia chi, tinh cudc, diéu khién bao mat...
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II. Mang Viettel PSTN

1. So d6 cau tric mang Viettel PSTN.
Wil T

Mang ngoai
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Tandem W 70ndem mang khac
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Hinh 2.2 - Mang PSTN Viettel
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Chii y: Tai cdc tinh con lai, do dung lwong ciing nhir sé hrong thué bao thap nén thanh
phan Host sé kiém chire ndng quan Iy thué bao va trung chuyén lwu liong.

2. Chirc nang cia cac thanh phan trong mang PSTN.
e DLU: Dung dé tap trung luu luong cac thué bao.
e Host: La mot dang tong dai trung chuyén luu luong trong ni tinh.
e Tandem: Dung dé chuyén luu lu’o’ng cua cac thuqé bao lién tinh. V&1 céc tinh tru
HNI va HCM, Tadem cling dung dé€ trung chuyén luu lugng trong ndi tinh.
e TOLL: Dung dé chuyén luu luong giita cac khu vure nhu tir HNI dén DNG.

1V, So’ do két néi tong thé mang vién théng Viettel theo cdu triic
phan lop

1. So do két noi
Phia trén, cac phan d3 trinh bay timg mang riéng biét ctia Viettel. Sau day 1a so dd
tong thé mang vién thong ciia Viettel, so do ndy s& cho nguoi doc thé su lién két gitta cac
mang véi nhau:
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[DE CUONG CHUO'NG TRINH DAI HOC]

2. Mot s6 luong lwu lwong
2.1. Di dong Viettel <> Cd dinh Viettel
e Truong hop cung khu vuc: Di dong <> BTS/NodeB <> MSC < GMSC < TOLL
—Tadem < Host <« C6 dinh.
e Truong hop khac khu vuc: Di dong <> BTS/NodeB < MSC < GMS(C(1) <
TOLL(1) <>TOLL(2) «> Tadem(2) <> Host(2) <> C6 dinh.
2.2. Di dong Viettel — Homephone Viettel
Truong hop cung khu vuec:
e Truong hop cung MSC: Di dong <> BTS <> BSC <> MSC « BSC < BTS <
Homephone.
e Truong hop khac MSC:
o Tong dai chuyén mach mém sir dung cong nghé IP: Di dong < BTS «
BSC & MSS & MSS# «<-BSC < BTS <> Homephone.
o Tong dai chuyén mach mém sir dung cong nghé TDM: Di dong <> BTS «
BSC < MSC < GMSC < MSC# <> BSC <> BTS < Homephone.
2.3. Di dong Viettel < Di dong mang khac
Di dong Viettel < BTS <> BSC <> MSC < GMSC Viettel «+» GMSC mang khac
< MSC < BSC < BTS < D1 dong mang khac.
2.4. Di dong Viettel < C6 dinh mang khac
Di dong Viettel < BTS <> BSC <> MSC < GMSC Viettel <> TOLL Viettel <
TOLL mang khac <» Tadem < Host <> C4 dinh mang khac.
2.5. Co dinh Viettel <> C6 dinh mang khac
C6 dinh Viettel <> Host <> Tadem <> TOLL Viettel <> TOLL mang khac <
Tadem «> Host <> C6 dinh mang khac
2.6. Tir thué bao di dong 3G truy nhép internet
Di dong <> NodeB <> RNC < SGSN < GGSN « Internet
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Phu luc - Tir viét tat

Tir viét tit Nghia
HNI Ha Noi
HCM Thanh phé H6 Chi Minh
DNG Da Ning
A/P ADSL/PSTN
DNCCDV Doanh nghiép cung cip dich vu
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