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MO PAU

Tir khi ra doi vao nhitng nim 40 cua thé ky XX cho dén nay, thong tin di dong, véi
dic diém uu viét 1a cac thiét bi dau cudi co thé truy cap dich vu ngay khi dang di dong trong
pham vi ving phu séng, da tro thanh mot trong nhitng nganh céng nghiép vién théng phat
trién nhanh nht.

Sy ra doi ctia mang thong tin di dong 4G dd mé ra kha ning tich hop tit ca cac dich
vy, cung cép bang thong rong, dung lugng 16n, truyén dan dit liéu tdc dd cao, dich vu da
phuong tién, dich vu twong tac cung cip cho ngudi sit dung nhirng hinh anh video mau chit
luong cao, céc tro choi dd hoa 3D linh hoat, cac dich vu 4m thanh sb. Hién tai c6 3 hé théng
duogc coi 1a 4G dang dugc khai thac thuong mai — d6 1a chuan di dong WiMAX (Mobile
WIMAX Release 2) dugc trién khai 1an dau tién tai Han Qubc nim 2006, chuan di (Long
Term Evolution — Tién héa dai han) duoc trién khai lan dau tién tai Thuy Dién nam 2009 va
chuan LTE Advanced. LTE Advanced da duoc chuan héa vao thang 3 nim 2011 va la phién
ban nang cap ciia LTE.

Bic Ninh mac du 12 tinh véi dién tich nho, dan sé trung binh nhung c6 nhiéu khu
cong nghiép trén dia ban nén nhu cau sir dung dich vu vién thong di dong cia nguoi dan
cling nhu cac doanh nghiép 1a rat 16n. Hién nay, Bic Ninh c¢6 04 nha mang di dong dang
cung cip dich vy trén dia ban gom: Vinaphone, MobiFone, Viettel, Vietnamobile v&i nhiéu
dich vu: dién thoai, truyén s6 liéu trén céc mang 2G, 3G, 4G. Nha mang Vinaphone da trién
khai mang 4G véi cong nghé LTE trong dia phan toan tinh. Tuy nhién, do tinh chat canh
tranh thi phan giita cac doanh nghiép vién thong trong dia ban 1a rat cao va kha niang dap
ung nhu cau cac dich vu tdc do cao, bang thong rong, dung lugng 16n, dich vu da phuong
tién, dich vu twong tac cho nguoi dan cling nhu cac doanh nghiép con kha han ché. Nén viéc
tim ra giai phap dé nang cao hiéu ning mang thong tin di déng va tir d6 nang cao kha ning
dap tng nhu cau cac dich vu tdc do cao, bing thong rong, dung luong 16n, dich vu da
phuong tién, dich vu tuong tac cho nguoi dan cling nhu cac doanh nghiép ctia mang 4G la
mot bai toan dang dugc cac nha mang dac bi¢t quan tam.

Do d6 em di lya chon dé tai: “Nghién ciru giai phap ning cao hiéu ning mang
thong tin di dong 4G ciia VNPT Bic Ninh” véi muc dich nghién ciru cdc cong nghé mang
thong tin di dong 4G, phan tich, danh gia cac cong nghé LTE va LTE-Advanced cua mang
thong tin di dong 4G dé tim ra giai phap nang cao hiéu ning mang thong tin di dong 4G cho
VNPT Bic Ninh.


https://vi.wikipedia.org/w/index.php?title=LTE_Advanced&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=LTE_Advanced&action=edit&redlink=1
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Pé thuc hién muc tiéu trén, dé tai luan van g6m cac ndi dung sau:
Chuong 1: Téng quan vé hé théng thong tin di dong 4G
Chuong 2: Cong nghé LTE va Cong ngh¢ LTE — Advanced
Chuong 3: Giai phap nang cao hiéu ning mang thong tin di dong 4G cho VNPT Bic
Ninh


file:///D:/My%20Documents/Luan%20van%20SV-CH/Ths%20Thuan/De%20cuong%204G/De%20cuong%20-%20sua.doc%23_Toc10644365
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CHUONG 1. TONG QUAN VE HE THONG THONG TIN

DI DONG 4G

1.1. Qua trinh phat trién ctia cong nghé thong tin di dong[1,2,3,4,5]

Vé6i dic thu cua mang thong tin di dong, dén nay mang thong tin di dong da trai qua
5 giai doan phat trién twong tng v6i 5 thé hé céng nghé khac nhau (1G, 2G, 3G, 4G va 5G)
dé dap ung nhu cau ngay cang cao ctia xa hoi loai nguoi.

1.1.1. H¢ théng théng tin di dong thé hé 1 (1G)

1G |a mang thong tin di dong khong diy co ban dau tién trén thé gii. N6 1a hé thong
giao tiép thong tin qua két ndi tin hiéu analog duoc gidi thiéu lan dau tién vao nhitng nim
dau thap nién 70. H¢ théng mang 1G duoc trién khai vao nhirng nam 1980 va dugc st dung
cho dén khi mang 2G ra doi va thay thé no.

1.1.2. Hé théng théng tin di dpng thé hé 2 (2G)

Thé hé th 2 (2G) duogc ap dung 1an dau tién tai Phan Lan nim 1991 va dugc phd
bién trong subt thap nién 90. Su phat trién cong nghé thong tin di dong thé hé thi hai cing
cac tién ich cua nd da lam bung nd luong thué bao di dong trén toan cau. Pay 1a thoi ky
chuyén d6i tir cac cong nghé analog sang digital.

1.1.3. H¢ thé'ng thong tin di dong thé hé 3 (3G)

Mang 3G cho phép truyén ca dir lidu thoai va dit liéu ngoai thoai (tai dit liéu,
giri email, tin nhin nhanh, hinh anh...). 3G cung cép ca hai hé thdng 1a chuyén mach goi va
chuyén mach kénh.

1.1.4. H¢ thé'ng thong tin di dong thé hé 4 (4G)

Hién tai c6 2 chuan cong nghé dugc coi 1a 4G dang dugc sir dung:

- Chuan di dong WiMAX duoc trién khai 1an dau tién tai Han Quéc nim 2006 va

- Chuan di dong LTE (Long Term Evolution — Tién héa dai han) dugc trién khai lan
dau tién tai Thuy Dién nam 2009.

1.1.5. H¢ thong thong tin di dong thé hé 5 (5G)

5G la viét tat cua 51 Generation (thé hé mang di dong thir 5 hoic hé théng khdng day
thir 5), 1a thé hé tiép theo cua cdng nghé truyén thong di dong sau thé hé 4G.

1.2. Tong quan vé cong nghé thong tin di déng 4G [5,6,7,8,9,10]

4G 1a cong nghé truyén thong thong tin di dong thé hé thir tw, cho phép truyén tai dir

lidu véi toe d6 1én toi 1 - 1,5 Gbit/s. 4Gkhdng phai cudc cach mang ma 1a mot su tién hoa,
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cai thién dang ké trai nghiém Internet 3G.Cai thién toc d6 13 yéu t6 giy an twong va dé nhan
thdy nhit. 4G c6 cong suit cao hon, nghia 14 c6 thé hd tro mot lrong 16n ngudi dung tai mot
thoi diém bat ky. 4G hd tro truyén dit liéu téc d6 cao hon, do vy cac ung dung da truyén
thong nhu thoai c6 hinh hay cac doan video chay s€ mugt hon.

1.3. Cac cong nghé trong thong tin di dong 4G [5,6,7,8,9,10]

Hién tai ¢4 2 chuin cong nghé duoc coi 1a 4G dang dugc stir dung:

- Chuan di dong WiMAX duoc trién khai 1an dau tién tai Han Quédc nim 2006 va

- Chuén di dong LTE (Long Term Evolution — Tién hoa dai han) duoc trién khai 1an
dau tién tai Thuy Pién nam 2009.

1.3.1. Cac cong nghé thuéc chuin WiMAX di djng

Thuat ngit WiMAX (Worldwide Interoperability for Microwave Access) gan lién véi
tiéu chuan giao dién vo tuyén IEEE 802.16 WMAN (Wireless Metropolitan Area Network).

1.4. Tong két
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CHUONG 2. CONG NGHE LTE VA CONG NGHE

LTE - ADVANCED

2.1. Cong nghé LTE [5,6,7,8,9,10]

2.1.1. Tong quan vé LTE

LTE 13 mét chudn truyén théng di dong do 3GPP phat trién tir chudn UMTS.UMST
thé hé thir ba dya trén WCDMA da duoc trién khai trén toan thé giéi. Myc tiéu cua LTE luc
do la:

- Tdc d6 dinh tic thoi voi bang thong 20MHz: Tai xudng: 100Mbps; Tai 1én:
50Mbps

- Dung lugng dit liéu truyén tai trung binh ctia mot nguoi dung trén 1MHz so véi
mang HSDPA Rel.6:Tai xudng: gip 3 dén 4 lan; Tai lén: gap 2 dén 3 lan.

- Hoat dong tdi wu véi toc do di chuyén ctia thué bao 1a 0-15km/h. Van duy tri hoat
dong khi thué bao di chuyén véi téc d6 tir 120-350 km/h (thdm chi 500km/h tiiy bang tan).

- Céac chi ti€u trén phdi dam bao trong ban kinh vung phu tréng Skm, gidm chut it
trong pham vi dén 30km. Tir 30-100km thi khong han ché.

- D0 dai bang thong linh hoat: c6 thé hoat dong voi cac bang 1.25MHz, 1.6MHz,
2.5MHz, 5MHz, 10MHz, 15MHz, 20MHz ca chiéu 1én va xuéng..

2.1.2. Kién trisc mang LTE

2.1.2.1. Dic diém kién tric ciia LTE

Kién trac mang LTE dugc thiét ké voi muc tiéu hd tro luu luong chuyén mach goi
v6i tinh di dong linh hoat, chét luong dich vu QoS va d6 tré tbi thiéu.

Kién tric mang LTE dugc thiét ké 13 mot trong kién tric phang — kién trac rat don
gian voi chi 2 loai nat cu thé 1a nat B phat trién (eNB) va phan tir quan 1y di dong/ cong
(MME/GW)

2.1.2.2. Mb hinh kién trac mang LTE

a. M6 hinh kién trac tong thé cua LTE
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Hinh 2.1 Kién triic tong thé ciia mang LTE
b. M6 hinh kién trac phéan 16p ctia LTE
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Hinh 2.2 Phat trién kién triic LTE ciia 3GPP huwdng tdi kién tricc phing hon
2.1.2.3. Céc thanh phan trong kién tric ctia LTE

Khi két hop ca mang truy nhdp vo tuyén LTE va EPC ta c6 dugc hé théng hoan
chinh chuyén mach géi tién tién EPS.

Kién tric téng thé mot hé théng EPS duoc chi ra ¢ hinh 2.3
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Hinh 2.3. Kién triic tong thé mét hé thong EPS



CAu trac mang 16i EPC
EPC 13 su tién hoa manh mé& tir cu trac mang GSM/GPRS st dung cho GSM va
WCDM/HSPA .EPC chi hd trg mién chuyén mach géi ma khong hd trg mién chuyén mach

kénh. N6 bao gdm mot sb loai nut chire ning cho trong hinh 2.4.
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Hinh 2.4.S0 dd cac thanh phan két néi mang 16i EPC

b. Thuc thé quéan 1y di dong (MME)

MME 14 mot nit thudc mit phang diéu khién dé xir Iy qua trinh béo hiéu giita UE va
mang 151, n6 ¢6 trach nhiém cho tat ca cac chiic ning ciia mat phang diéu khién lién quan
dén quan 1y thué bao va quan 1y phién, cu thé 1a két ndi/giai phong soéng mang t6i dau cudi,
kiém soat qua trinh chuyén dbi tir trang thai IDLE sang ACTIVE, kiém soat khoa bao

mat.Cac churc nang chinh cia MME dugc mo ta ¢ hinh 2.5.

Cac MDME
A > < Xac thue & céc S-GWs
1 ‘ =% tham so bao mat ~ ‘
oo *2* Quan 1y vi tri oo
- ** Thong tin ngudi Fa - N s
) . b. dung ® -V Dieu khien duong ham
*» Chuyen giao gitra cac "+, - ‘ . I g mat phang ngudi dung
NMME B .. D

«* Trang thai nhan doi di
dong gitra cac MME <» Chuyén giao gitra cac eNodeB
** Trang thai chuyen tiep
**Quan ly phan nr mang chuyeén

Y °\han tin vOo tuyen

*2*» Quan Iy tinh di dong

** Quan ly phan tir mang ) eNedarix
UEs yéu cau bon UE

S L ----------"‘ S

Hinh 2.5.Cac chirc niing chinh cia MME

c. Cong phuc vu (S-GW)

Cong phuc vu 1a niit thuéc miat phang nguoi ding két ndi EPC v6i LTE RAN. Cong
phuc vu déng vai trd mot neo di dong khi cac thiét bi ngudi dung di chuyén giita céc
eNodeB ciing nhu neo di dong cho cac cong nghé thudéc 3GPP (GSM/GPRS va HSPA). Thu
thap cc thong tin va cac thong ké can thiét dé tinh cudc ciing dugc didu khién boi S-

GW.Céc churc nang va giao dién cua S-GW dugc mo ta ¢ hinh 2.6.
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Hinh 2.6.Cdc chirc nang va giao dién ciia S-GW
d. Céng mang dir liéu goi (P-GW)
P-GW la diém cudi di dong mirc cao nhat trong hé thong. Khi mot UE di chuyén tir
mot S-GW tdi mot cai khac, cac phan tir mang phai duoc chuyén vao P-GW. P- GW s&
nhan dugc chi ddn dé chuyén cac ludng tir cac S-GW méi.

Hinh 2.7 du6i day cho thay cac két ndi P-GW dén céc niit xung quanh

Cac mang bén ngoai

<= Cac luong IP cua duor liéu
ngwdi duang

@' SRR — .
<3+ Cac yéu cau vé chinh
sach & quan 1y tinh cudc

<3 Piéu khién cac dudong ham cua
-3+ Cac quy tac PCC S

mat phang ngudi cluusz
<> Cac dudong ham mat phang
ngudi dung cho phan phdi dor
lieu hudng lén & hudng xudng

-
-
@ ' S-GWs

Hinh 2.7.Cac chirc niing va két néi cia P-GW
Chtrc nang chinh trong giao di¢n nay.
e. Chirc ning diéu khién chinh sach va tinh cudc (PCRF)
Céc phan tir mang EPC sau d6 s& duogc thiét 1ap dua trén nhitng diéu d6.Cac chic

nang cua PCRF va céac két nbi dugc mo ta & hinh 2.8.

—
ﬁ Cac mang bén ngoai
> N P-GWs
ot
=

~ @ __

oW A A 2 3 > S
** Cac yéu cauve chinh sach & dieu
khién tinh cuwdc
<+ Cac quy tic PCC
3+ Cac quy tic QoS khi S5/S8 1la PMIP

*3+ Cac yéu cauve
chinh sach & dieu
khién tinh cudc

-
-

-~
= s -
<+ Kiem soat cac yéu cau QoS khi e £~ -~ S-GWs

S5/S8 la PMIP C -

T~ ——
** Cac quy tic QoS cho viéc anh xa i -0 W
cac luong dich vu IP & duong ham

GTPtrong S1 khi S5/S8 la PMIP

Hinh 2.8.Chirc ning PCRF va cac két né



f. May chu thué bao thuong trti (HSS)

May chu thué bao thuong tra (HSS) 1a nut dit liéu chira cac thong tin vé thué bao cho
tat ca dir liéu nguoi dung. N6 cling ghi lai vi tri ciia nguoi st dung ¢ mirc d6 cua nit didu
khién mang tam tra, chéng han nhu MME. N¢ 1a mdt may chu co s¢ dir li¢u va duoc duy tri
tai cac phong trung tAm cta nha diéu hanh.

2.1.3. Truy nhip voé tuyén trog LTE

2.1.3.1. Cau trac mang truy nhap vo tuyén E-UTRAN

Mang truy nhip vo tuyén phat trién E-UTRAN cia LTE bao gdm mét mang cic
eNodeB nhu trong hinh 2.9 dudi day.

MM ESS-GWW MM ESS-GWWY

E-UUTRAMN

eModeB#1 eModeB#3

eNodeB#2 y
Hinh 2.9.Kién triic mang E-UTRAN tong quat

2.1.3.2. Giao dién vo tuyén trong LTE

a. Cac kiéu kénh cia giao dién vo tuyén

Kénh vat Iy

Kénh truyén tai

b. Céc giao dién cta mang truy cip vo tuyén

Giao dién S1

Giao dién X2

2.1.3.3. Cac ché d6 truy nhap vo tuyén

2.1.3.4. Bang tan truyén dan

2.1.3.5. K¥ thuat da truy nhap vo tuyén sir dung trong LTE
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Diy caic kv hiéu QPSK dwoc truyen

.
v

g P ]

1
Cac ky hi¢u dw liéu
diéu che QPSK

' i Tan so , 60kHz
OFDMA SC-FDMA
= oo AN Cac ky hiéu dir liéu chiém Mx15kHz
Cac ky hiéu dir ligu chiém 15kHz trong 1M chu ky ky hiéu SC.FDMA

trong méi chu ky k¥ hiéu OFDMA
Hinh 2.10. OFDMA va SC-FDMA truyén mét chudi ky hiéu dir liéu QPSK
2.1.3.6. Ky thuat da anten MIMO
K§ thuat da dau vao, da dau ra (MIMO ).

Hinh 2.11 cho théy, ¢ 4 cach dé thyuc hién viée sir dung kénh v6 tuyén. DPé don gian

cac vi dy dugc mi€u ta chi sir dung mot hodc hai anten.

SISO MISO

) — Ve el -
W

SIMO MIMO
Tx—Y— ‘[RXO Toj ' YRXO
‘[ Rx1 x1 j - ‘ﬂ

Hinh 2.11 Céc ché d9 truy nhip kénh vé tuyén

Rx1
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2.1.3.7. K¥ thuat 1ap biéu phu thudc kénh

Lap biéu phu thudc kénh giai quyét van dé cach thirc chia sé cac tai nguyén vo tuyén
giita nhirg ngudi stt dung (cac dau cudi di dong) khac nhau trong hé thdng dé dat duoc
hiéu suét sir dung tai nguyén t6t nhat.

2.1.3.8. K¥ thuat thich tng duong truyén

K¥ thuat diéu ché va ma ho4 thich nghi 1a mét trong nhing wu viét cia OFDM vi né
cho phép tdi wu hoa muc diéu ché trén mdi kénh con dua trén chét lugng tin hi¢u (ty 1€
SNR) va chét luong kénh truyén dan.

2.1.3.9. K¥ thuat Hybrid ARQ

HARQ vi thé rat hitu ich. HARQ véi két néi mém duoc st dung trong LTE, cho phép
dau cudi di dong yéu cau truyén lai nhanh chong nhimg khéi van chuyén bi 1, va cung cap
mdt cong cu cho thich ung tdc d6 ngdm dinh.Giao thirc bén dudi 13 nhiéu xtr 1y hybrid ARQ
dimg va cho (stop-and-wait) song song nhau. Trong ARQ, dau thu sir dung mot mé phat hién
16i dé kiém tra goi dir liéu co6 bi 16i hay khong. Pau phat duoc théng bao bang NAK hodc
ACK. Néu géi dir liéu bi 15i va c6 thong bao NAK, gbi d6 s& duoc truyén lai.

2.1.4. X ly tin hiéu goi trong LTE

2.1.4.1. Diéu ché

QP 16QAM 64 QAM
2 bits/symbol 4 bits/symbol 6 bits/symbol
. . O sessleses
I ceeclecse
o o e o cees|sese
AN N AR N N N

Hinh 2.12. Cac chom diém diéu ché trong LTE
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2.1.4.2. Truyén tai dir liéu nguoi st dung hudng 1én

~ (ep))
May phat- UE 1 Diéu khién dwimg lén (( é

—

eNodeB véi b Iap biéu

Truyén din tai eNodeB thu

e A A
I'anso

Hinh 2.13. C4p phat tai nguyén hwéng 1én dwoc diéu khién béi bd 14p biéu eNodeB
2.1.4.3. Truyén tai dir liéu nguoi st dung hudng xubng

(Cep)

- =.__,AE
& T

CQI v&i théong tin mién tansd

UE 2 Data UE 1 Data
cQl
TTI = (r . {YWYYY\ J
L UE 2
\ A -
UE | Data UE 2Data ﬂ

Hinh 2.14. Cip phit tai nguyén dwong xuong tai eNodeB
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2.1.4.4. Céc thu tuc truy nhap LTE

2.2. Cong nghé LTE — Advanced [10,11,12,13,14]

2.2.1. Tong quan vé cong nghé LTE — Advanced

Mot trong nhitng muc ti€u cuia qua trinh tién hoa nay la dé dat t6i va tham chi vuot
Xa nhitng yéu cau cua IMT-Advance cia ITU-R nhidm cai thién mot cach dang ké vé mat
hiéu ning so v&i cac hé thong hién tai bao gdm ca hé thong LTE phién ban dau tién.

2.2.2. Nhitng cong nghé moi cho LTE — Advanced

2.2.2.1. Giai phap bang théng va pho tan

Cac song mang con thanh phan (song mang LTE ¢ Release §)

& 1 1 1 3
(Y _Y=m Y Y

5 song mang con thanh phan tao thanh do rong bing tong cong la 100 MHz

Hinh 2.15. Vi du vé khéi tip két séng mang
2.2.2.2.Giai phap da anten
Céc cong nghé da anten, bao gom dinh dang chum va ghép kénh theo khong gian 13
cac thanh phan cong nghé then chdt von c¢6 ciia LTE va chic chin sé& tiép tuc dong vai tro
quan trong hon trong LTE-Advanced.

2.2.2.3.Giai phép truyén dan da diém phdi hop

A A A

-~ 4’
e —d o . e
eNodeB é A & é
-

A A A

Hinh 2.16. H¢ thong phéi hop véi 2 niit chuyén tiép
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2.2.2.4.Giai phéap cac bo lap va chuyén tiép

Keét noi
trre tiep

Ket noi
chuyen
tiep

Ket noi
truy nhap

Hinh 2.17. Chuyén tiép trong LTE-Advanced
2.2.2.5.Giai phap CDMA da code da sobng mang
K¥ thuat MCMC CDMA c6 3 gidi phdp sau:
Hé thong Multicarrier CDMA
Hé théng Multicode CDMA
Hé théng CDMA da code da song mang MCMC CDMA
a. Heé thong Multicarrier CDMA
Hinh 2.18 cho ta khai niém vé sy tao tin hiéu MC-CDMA cho mot ngudi dung.

ud h
md trdi phé hgmﬁuap !
cde ky w dif lidu
trdi phd
cdeky tw dir Lisy
L
Ty

Hinh 2.18. Sy tao tin hiéu MC-CDMA cho m{t nguwoi dung
Bang nhiéu phuong phap don gian.

Tin hiéu duong xubng (downlink):
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Hinh 2.19. May phat MC-CDMA tuyén xudng
Tin hi€u duong 1é€n (uplink)
b. Hé théng Multicode CDMA
Hé thong Multi-code CDMA kiéu truyén song song
Hinh 2.20 miéu ta so @b khéi bo phat trong hé théng Multi-code CDMA kiéu truyén
song song.

Khdi phat
Cy

| [ Bomi By || BO0H S
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Hinh 2.20.So @6 khoi bd phat Multi-code CDMA Kkiéu truyén song song
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Hinh 2.21. So' @6 khéi b thu Multi-code CDMA Kiéu truyén song song

BS phat

Ky twr dir lidu

bra —3

Khdi chon loc
Q=m =M )

V()
V2 G

Vi (1)
Viar (1) = M

Tap chudi m3

BS thu

cos (w.r) Uy (‘n)
Vi (—m)
Va(—m)
X X
N Gl Vo, (—)
Var (—m)

Hinh 2.22. Mé hinh b phat va thu h¢ thong Multi-code CDMA kiéu truyén M-ary

BO loc phdi hop

K hbi
quyét
dinh

c. Hé thdng CDMA da code da song mang (MCMC CDMA)

2.3. Tong két

Trudc hét chuong nay trinh bay cong nghé LTE: véi kién tric mang LTE 1a mot
chuan cho cong nghé truyén thong dir liéu khong ddy va 1a mot su tién héa ciia cac chudn

GSM/UMTS. Trinh by giao dién vo tuyén, kién trac giao thirc cua LTE. Dong thoi chuong

Ké&nh truyean

bk,i

nay tap trung trinh bay mang truy nhap vé tuyén, xu 1y tin hi¢u goi trong LTE
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CHUONG 3. GIAI PHAP NANG CAO HIEU NANG MANG

THONG TIN DI PONG 4G CHO VNPT BAC NINH

3.1. Khai quat diéu kién dia 1y, kinh té-xi hoi ciia tinh Bic Ninh

3.2. Nhu céu trién khai cac dich vu vién théng bing rong cia VNPT Bic
Ninh

3.2.1. Nhu cau cdc dich vu béing rong ciia VNPT va xu hwéng phit trién

3.2.1.1.Nhu ciu cac dich vu bang rong cia VNPT

3.2.1.2 Xu huéng phat trién cac dich vu bang rong

3.2.2. Nhu cdu trién khai cdc dich vu vién théng biang réng ciia VNPT Bic
Ninh

Chinh cac diéu kién dia 1y, kinh té-xa hoi, van hoa cua tinh Bic Ninh da doi hoi rat
16n nhu cau trao d6i cac dich vu vién thong-cong nghé thong tin cua tinh. Dac biét, su phat
trién kinh té véi phat trién cong nghiép, xay dung, vin héa du dich ctia Bic Ninh d3 va dang
thu hut dau tu dugc diy manh. Bac Ninh ding thir 2 toan qubc vé thu hut FDI véi 1.112 du
an,

Pé dap tng dugc diéu do, tinh Bac Ninh can xay dung mang vién thong phai c6 kha
nang linh hoat cao, tde do truyén dan 16n, bang thong rong, da dich vu dap rng moi nhu cau
trao d6i thong tin cia x3 hoi, trong d6 mang thong tin di dong 4G déng vai tro rat quan
trong trong viéc dua cac dich vu toc do cao, bang thong rong dén ngudi st dung.

Trén co s& 46, VNPT Bic Ninh di xac dinh trong twong lai tap trung phat trién cac
dich vu méi theo mot s hudng co ban sau:

3.2.2.1. Phat trién céc dich vu bang rong

3.2.2.2. Phat trién céc dich vu hoi tu

- Ho1 tu dich vu thoai va dir liéu

- Hoi tu dich vu truyén thong quang ba va vién thong

3.2.2.3. Phat trién cac dich vu da phuong tién

Céc dich vy da phuong tién s& cung cap cac dir lidu sir dung cac may tinh dé thé hién
vin ban-text, 46 hoa-graphics, hinh anh-video, hoat anh-animation, va &m thanh-sound theo
cach tich hop trong truyén thong.

3.2.2.4. Phat trién cac dich vu tuong tac
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3.3. Tinh hinh trién khai mang 4G & VNPT Bic Ninh

3.3.1.Tinh hinh trién khai mang théng tin di dpng 4G ¢ Viét Nam.[15]

3.3.2. Tinh hinh trién khai 4G ciia VNPT [15]

Ngay 14/10/2016, B6 TT&TT di ky gidy phép trién khai mang 4G cho VNPT
(VinaPhone).

Nam 2017, VNPT di chinh thirc trién khai mang thong tin di dong 4G trén 18 tinh
thanh phia Bic bang cong nghé thong tin di dong G LTE cua Huawei (Trung Qudc) véi 929
tram eNodeB st dung k¥ thuat da anten MIMO (

Pén nam 2019, VNPT di trién khai mo rong mang ludi phi song mang 4G-LTE toan
qudc véi s6 lwong khoang 5000 tram phéat 4G-LTE

Theo ké hoach su kién dén nam 2020, VNPT s¢ trién khai mé rong mang ludi phu
song mang 4GLTE toan quéc

3.3.3. Tinh hinh trién khai mang thong tin di dong 4G tai VNPT Béc Ninh

Pén nay, VNPT Bic Ninh da c6 khoang 50.000 thué bao di dong 4G hoat dong
thuong xuyén trén mang 4G cua VNPT Béc Ninh. Cé nhirng thoi diém, dic biét trong mot
sO ngay 18 hoi, s6 thué bao di dong 4G hoat dong trén mang 4G ciia VNPT Béc Ninh 1én
dén 80.000 thué bao.

Theo ké hoach du kién dén nam 2020 ting thém 20.000 thué bao di dong 4G hoat
dong thuong xuyén trén mang 4G cua VNPT Bic Ninh va nhitng nam tiép theo s6 thué bao
di dong 4G hoat dong thudong xuyén trén mang 4G cia VNPT Béc Ninh tang thém tir 45-
50%.

3.3.4. Gidi phdp ning cao hiéu ning mang thong tin di dong 4G cho VNPT
Bic Ninh

3.3.4.1. Lya chon giai phap nang cao hiéu nang mang thong tin di dong 4G cho
VNPT Bic Ninh

3.3.4.2. Phén tich, danh gia cong nghé LTE-Advanced so v&i LTE

3.3.4.3. Lya chon cong nghé 4G phu hop cho VNPT Bac Ninh dé nang cao
hiéu ning mang thong tin di dong 4G ctia VNPT Bic Ninh

3.3.4.4. L6 trinh trién khai cong nghé LTE —Advanced cho VNPT Béc Ninh

3.4. Tong két
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Trudc hét chuong nay trinh bay nhu cau trién khai str dung cac dich vu bang rong &
VNPT Bic Ninh va tinh hinh trién khai 4G tai VNPT néi chung va VNPT Béc Ninh.

Tiép theo, chuwong nay dé tai lun vin di phan tich, danh gia cac cong nghé LTE va
LTE-Advanced ctia mang thong tin di dong 4G. Trén co s do, dé tai luan vin da lya chon
cong nghé 4G LTE-Advanced ¢ Bic Ninh dé nang cao hiéu ning mang thong tin di dong
4G cho VNPT Bic Ninh va dé xuat 16 trinh trién khai mang 4G LTE-Advanced cho VNPT
Bic Ninh.
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KET LUAN

4G 1a cong nghé truyén thong thong tin di dong thé hé thu tu, cho phép dung luong
dir liéu truyén 16n hon.

Hién nay, VNPT Béc Ninh di va dang trién khai mang 4G véi cong nghé LTE trong
tinh. Viéc tim ra giai phap dé nang cao hiéu ning mang thong tin di dong va tir d6 nang cao
kha nang dap img nhu cau céc dich vu tée d6 cao, bang thong rong, dung lugng 16m, dich vu
da phuong tién, dich vu twong tac cho ngudi dan ciling nhu cac doanh nghiép ctia mang 4G
la mot bai todn dang dugc cac nha mang dac bi€t quan tam.

Do d6 em da lya chon dé tai: “Nghién ctru giai phap ning cao hiéu ning mang
thong tin di dong 4G ciia VNPT Bic Ninh”

Trén co so nghién ctru cac cong nghé mang thong tin di dong 4G théng LTE va LTE-
Advanced, phan tich, danh gia cac cong nghé LTE va LTE-Advanced, tim hiéu nhu cau
trién khai str dung cac dich vu bang rong & Béc Ninh cling nhu tinh hinh trién khai 4G tai
VNPT néi chung va VNPT Bic Ninh néi riéng, dé tai luan van di phan tich, ddnh gia cac
cong nghé LTE va LTE-Advanced va dé xut giai phap nang cao hiéu ning mang thong tin
di dong 4G cho VNPT Bic Ninh thong qua lua chon cong nghé 4G LTE-Advanced va dé
Xuét 16 trinh trién khai mang 4G cho VNPT Béc Ninh.
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