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MO DAU

Hién nay 4G di va dang duoc trién khai rong réi trén toan bo I1anh th Viét Nam, Nhu cau
bang thong rong, téc d6 cao ngdy cang ting va mang 4G LTE dap tmg duoc cac yéu cau cong
nghé di dong bang rong. THi vu ving phi 1a mot cong viée thudng xuyén va dinh ky trong
qua trinh khai thac, van hanh mang di dong. M6t ving phua yéu s& cho két qua chat luong dich
vu kém. Dya trén két qua do kiém phat hién cac ving phu c6 tin hiéu yéu, tbc do bit thap.
Danh gia chit lugng ving phu dwa trén bo tham sé do kiém mang dugc goi 1a KPI do kiém.
Pé tai “TOI UU MANG TRUY NHAP VO TUYEN 4G VNPT” sé& di vao trinh bay cac buéc
t61 wu hoa hé thdng, xay dung quy trinh téi wu hoa mang truy nhap vo tuyén 4G. Bai luan vin
s& cung cap cach van hanh, thay d6i tham sé mang 4G trén ca 3 nha san xuét thiét bj 4G
Huawei, Nokia, Ericsson.

Bb cuc cua luan van gom c6 3 chwong nhu sau:

Chuong 1: Téng quan mang di dong 4G tai VNPT.

Chuong 2: Quy trinh t6i vu mang truy nhap vo tuyén 4G.

Chuong 3: Thuc hién tdi vu hoa mang truy nhap 4G cho nha mang VNPT.

Pé hoan thanh luan van nay, t6i xin bay t6 su cam kich dic biét téi cac thay cd khoa Québc
té va Pao tao sau Pai hoc Hoc vien Cong nghé Buu chinh vién Thong nhitng nguoi da cung
cap cho tdi kién thirc chuy@n sau, tai liéu quy bau vé linh vuc vién thdng ndi riéng va cong
nghé thong tin truyén théng ndi chung.

T6i xin bay to 10i cam on sdu sic dén thay huéng dan tryc tiép luan van TS. Nguyén Duc
Nhan, ngudi da truyén day cho t6i cac kién thirc chuyén nganh vién thdng tir nhitng nim ngoi
trén ghé dai hoc, nguoi ciing da danh nhiéu thoi gian va tam huyét gitp toi hoan thanh luan
van nay.

Toi xin chan thanh cam on Ban lanh dao Hoc vién Buu chinh — Vién Théng, cac thay cd
trong khoa Quéc té va sau Pai hoc, cam on ¢6 chu nhiém L& Cam Thuéan da giup d& va tao

diéu kién cho toi trong suét qué trinh hoc tap.
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CHUONG I. TONG QUANG MANG DI PONG 4G TAl VNPT.

1.1. Tong quan mang 4G LTE.

Tién hoa dai han (LTE-Long Term Evolution) 1a thé hé tiép theo trong cdng nghé di
dong dua trén hé théng vién thong di dong phé cap hién nay / truy cap géi toc do cao (UMTS
/ HSPA). Chuan LTE nhdm muc tiéu téc do dit liéu cao hon, hiéu qua sir dung phé cao hon,
do tré thip hon, bang thong kénh linh hoat va chi phi hé théng so véi nguoi tién nhiém cua
n6. LTE dugc coi 1a mé ra thé hé thi tu (4G) trong thong tin di dong. N6 duoc goi 1a da
phuong tién di dong, moi ldc, moi noi, véi hd trg di dong toan cau, Giai phap khong day tich
hop va Dich vu cé& nhan tiy chinh LTE s& dya trén giao thic internet (IP), cung cip théng
luong cao hon, biang thong rong hon va ban giao tét hon trong khi van dam bao cac dich vu
lién mach trén cac khu vue dugc bao hiém véi su hd tro da phuong tién.

1.2. Kién tric mang 4G LTE/LTE Advanced.

Kién tric mang LTE duoc thiét ké véi muc tiéu hd trg hoan toan chuyén mach goi véi
tinh di d6ng linh hoat, chat luong dich vu cao va d6 tré téi thiéu. Véi mot thiét ké phang hon,
don gian hon, chi vai 2 nat cu thé 12 eNodeB va thuc thé quan 1y di dong MME (Mobility
Management Entity). Phan diéu khién mang vo tuyén RNC duoc loai bo va thay vao dé chirc
nang ciia nd s& duoc thuc hién trong cac eNodeB. Hinh 1.1 dudi ddy mo ta kién trlic va céac
thanh phan cia mang LTE. Kién tric cua mang vé co ban duoc chia thanh cac phan chinh
bao gém: mang truy nhap vo tuyén E-UTRAN (Evolved UMTS Terrestrial Radio Access
Network), mang truyén tai luu luong MAN-E,mang 16i EPC (Evolved Packet Core), ving

dich vu (Services Domain).
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Hinh 1. 1 Kién tric mang thdng tin di dong 4G-LTE caa VNPT
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1.2.1. Mang truy nhap vé tuyén E-UTRAN.

3GPP di phat trién mot giao dién vo tuyén méi dé dap (ng cac nhu cau nay. E - UTRAN
(Evolved UMTS Terrestrial Radio Access) dd ra doi va 1a phién ban nang cip cua giao dién
v tuyén cho cac mang di dong.

% User Equipment (UE).

UE Ia thiét bi dau cudi ma nguoi st dung dung dé két nbi. Thong thuong UE 12 cac thiét
bi cAm tay nhu dién thoai thdng minh hoic cac card dit liéu duoc sir dung nhu trong 2G va
3G. UE thudng c6 mot module dé nhan dang thué bao goi 1a USIM (Universal Subscriber
Identity Module), day 1a mot module riéng biét vai cac phan con lai cua UE thudng duoc goi
|4 thiét bi dau cudi TE (Terminal Equipment). USIM thudng duoc sir dung dé nhan dang va
x&c thuc thué bao va ding cac khda bao mat cho viéc bao vé truyén tai trong giao dién vo
tuyén. Chirc nang chinh cia UE 1a nén tang cho cac wng dung két ndi, gidp cho tin hiéu két
ndi vai mang duoc thiét 1ap, duy tri va ngat khi ngudi st dung yéu cau. Diéu nay bao gom
cac chirc nang quan ly tinh di dong nhu chuyén giao, thong béo vi tri caa thiét bi va nhitng
viéc d6 s& duoc UE thuc hién theo cac chi dan cia mang. Chirc nang quan trong nhat c6 I8 1a
UE cung cap giao dién ngudi sir dung - cac (ing dung t6i cho ngudi sir dung.

s ENodeB.

E - UTRAN don gian c6 thé hiéu 1a mot mang cac ENodeB két ndi véi nhau, cac ENodeB
duoc phan bé khip cac vung phua séng cua mjang.ENodeB 13 tram goc méi phét trién tur
NodeB trong UTRAN ciia UMTS va la nit mang duy nhat trong mang truy nhap v tuyén E
- UTRAN. ENodeB vira thuc hién chirc nang nhu mdt NodeB binh thuong vira thuc hién chuc
nang diéu khién nhu RNC (Radio Network Controller), viéc don gian hda kién triic nay cho
phép giam thoi gian tré trong céc hoat dong cua giao dién vo tuyén.ENodeB hoat dong nhur
mot cau ndi 16p 2 gitta UE va mang 18i EPC, ENodeB la diém két thic cua tat ca cac giao
thirc vo tuyén vé phia UE va chuyén tiép dix liéu giira két ndi vo tuyén va cac két nbi IP tuong
rng vé phia EPC. Trong vai trd nay cac EnodeB thuc hién viéc nén/giai nén cac tiéu dé IP,
ma hoa/giai ma cac dir liéu trén mat phang ngudi sir dung.

1.2.2. Mang MAN-E.

Mang MAN Ethernet thyc hién chic niang thu gom Iuu luong va dap tng nhu cau
truyén tai luu lwong cho céc thiét bi mang truy nhap. Mang MAN-E c6 kha ning cung cap két
ndi truy nhap Ethernet (FE/GE) téi khach hang, bén canh d6, Mang E- MAN duoc t6 chirc

thanh mang 16i va mang truy nhap va duoc st dung cho cac don vi ¢6 cac tuyén cap quang
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chua duoc trién khai chua day da. Trong trudng hop cac don vi da trién khai lap dat san cac
tuyén cap quang thi khi xay dung cau hinh E-MAN s& sir dung cdu hinh muc tiéu. Cau hinh
nay c6 uu diém 1a c6 ludn dam bao d6 an toan mang cao trong trudng hop xay ra su ¢d hong
node hozc dut cap quang trén tuyén.

1.2.3. Kién trac mang 16i LTE (EPC - Evolved Packet Core).

MGt trong nhiing thay doi 16n nhét trong kién tric mang LTE 1a trong khu vic mang
16i chi sir dung mot phuong thirc chuyén mach duy nhat d6 1a chuyén mach goi. Kién tric
ciia mang 161 EPC hudng t6i 1a mot kién trac don gian, mot kién tric all — IP cling véi viéc
phan chia luu luong theo cac mat phang diéu khién va mat phang nguoi sir dung, hd tro toc
dd cao hon va tré nho hon nhung lai giam duoc chi phi.

1.3. Két luan.

Chuong I cua luan vin dd mo ta tong quan vé mang 4G LTE va kién tric mang truy
nhap v tuyén E-UTRAN, mang truyén tai MAN-E, kién tric mang 16i EPC cung cac thanh
phan hé théng mang 4G.
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CHUONG II. QUY TRINH TOI UU MANG TRUY NHAP VO

TUYEN 4G.

Pé dam bao chat lugng dich vu caa nha mang t6i khach hang duoc tét thi VNPT da
luén ludn phat trién mang ludi vé s6 luong, bén canh d6 1a viéc ti wu hoa mang ludi ciing
duoc thuc hién mot cach lién tuc va cap thiét.

2.1. Phan mém gidm sat tram di dong 4G caa VNPT.

Hién tai c6 3 nha san xuét thiét bi vién thong Ion dang cung cap san pham cho tap doan
VNPT d6 1a Huawei, Nokia va Ericsson. Mdi hang lai ¢ cac phan mém quan ly tram riéng
biét, & chuong nay chung ta s& di tim hiéu cac giao dién phan mém giam sat cua céc hang
nay.
< Chite niing chinh ciia cac phan mém giam sat:

- CAu hinh tram.

- Quan ly phan mém cua tram.

- Giam sét trang thai phan cting, phan mém.

+ Thdng tin trang théai va phién ban phan mém hién thoi.

+ Xem thdng tin thiét bi.

+ Thu tuc kiém tra cuc bo xac minh chirc ning phan cang.

- Xem trang théai 15i/trang thai canh bao cua tram.

- Tao anh chup, xem va truyén tap tin.

- Bat dau thir nghiém ngoai tuyén va tao béo céo thir nghiém.

- Nhiéu phién WebUI dong thoi ¢ thé xay ra.
< Phan mém SBTS element manager cia Nokia
% Phan mém CME operation cia Huawei
< Phan mém CRT security caa Ericsson
2.2. Pic diém antenna tram goc va van dé nhiéu trong mang truy nhap vo tuyén.
LTE st dung ki thuat OFDMA cho truy cap duong xudng va SC-FDMA cho truy cap duong
l&n. Két hop ddng thoi vai MIMO, cac ki thuat vé lap biéu, thich tmg duong truyén va yéu
cau ty dong phat lai lai ghép.

2.2.1 Ky thuat da truy nhap trong mang 4G-LTE
< Ky thuat truy cap phan chia theo tin sé truc giao OFDM
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Hinh 2. 9 Nguyén ly da séng mang
Ky thuat diéu ché OFDM, vé co ban, 1a mot trudng hop dac biét ciia phuong phéap diéu
ché FDM, chia ludng dir liéu thanh nhiéu dudng truyén bang hep trong ving tan sb st dung,
trong d6 cac song mang con (hay song mang phuy, sub-carrier) tryc giao véi nhau. Do vay,
pho tin hiéu cua cac song mang phu nay duoc phép chong lan 1én nhau ma phia dau thu van
khdi phuc lai duoc tin hiéu ban dau. Su chong l1an phé tin hiéu nay 1am cho hé théng OFDM

c6 hiéu suit sir dung pho 16n hon nhiéu so véi cac ki thuat diéu ché thong thuong.



¢ K§ thuat SC-FDMA.
C4c tin hiéu SC-FDMA c6 tin hiéu PAPR t6t hon OFDMA. Pay 1a mét trong nhiing ly do
chinh dé chon SC-FDMA cho LTE. PAPR gilp mang lai hiéu qua cao trong viéc thiét ké
cac bo khuéch dai cong suat UE, va viéc xu ly tin hiéu caa SCFDMA van c6 mét sé diém

trong dong véi OFDMA, do dé, tham sé huéng DL va UL ¢6 thé can dbi véi nhau.
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Hinh 2.10 Céu tric may phat va may thu ciaa hé théng SC-FDMA va OFDM
% Ky thuat MIMO

MIMO la mét phan tat yéu cua LTE dé dat duoc céc yéu cau day tham vong vé thong
lugng va hiéu qua st dung ph. MIMO cho phép st dung nhiéu anten & may phét va may thu.
Véi huéng DL, MIMO 2x2 (2 anten & thiét bi phat, 2 anten ¢ thiét bi thu) dugc xem Ia cau
hinh co ban, va MIMO 4x4 ciing dugc dé cap va dua vao bang dac ta ki thuat chi tiét. Hiéu
nang dat dugc tuy thudc vao viéc su dung MIMO. Trong d96, ky thuat ghép kénh khéng gian
(spatial multiplexing) va phat phan tap (transmit diversity) 1a cac dac tinh noi bat caa MIMO
trong cong nghé LTE.

2.2.2. Mot sb dic tinh cia kénh truyen.

Ta tim hiéu mot sé dac tinh cua kénh truyén anh huong dén viéc truyén tin hiéu, cac dic
tinh nay bao gom trai tré, fading, dich tan Doppler, anh huong caa dich tin Doppler d6i V6i
tin hiéu OFDM, nhiéu MAI, va cach khac phuc nhiéu MAL.
< Trai tré da duong
% Cac loai fading

- Rayleigh fading

- Fading chon lgc tan sé va fading phang



% Dich tin Doppler
< Nhiéu MAI d6i véi LTE
2.3. Cac tham s6 danh gia mang di dong 4G.

KPI trong mang LTE bao gdm: Chat lwong viing phu, kha ning truy nhap, kha ning duy
tri, kha niang di dong, KPI dich vu, Kha ning st dung, kha ning sin sang va luu lugng
(Coverage, Accessibility, Retainability, Mobility, Service Integrity, Utilization, Availability
va Traffic).

KPI viing phu bao gém céc tham sé dé danh gia chat lwong ving phi, vi du nhu: RSRP,
RSRQ, SINR ...

Radio Network KPI : Service KPI :
Focus on the radio Focus on the user
network performance o 3 . experience

Hinh 2. 11 Phén loai KPI trong mang LTE.

< Cong suit tin hi¢u thu RSRP — Reference Signal Received Power.
RSRP s& cung cap cho cac UE céc thdng tin vé cudng do tin hiéu caa cac cell .
RSRP duoc tinh toan theo cdng thuec:
RSRP (dBm) = RSSI (dBm) - 10*log (12*N)  (2.3)
Voi:

- RSRP la cong suat nhan dugc cua 1 Resource Element - RE va duoc tinh bang trung
binh cua cac mirc cong suat thu duoc trén tat ca cac tin hiéu chuan trong toan bo bang
tan do kiém.

- RSSI (Received Signal Strength Indicator — Muc tin hiéu thu) la tham sé cung cap
thdng tin vé téng cong suat thu dugc.

- N:sé RB (Resource Block)

Trong do:
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RSSI = wideband power = noise + serving cell power + interference power (2.4)
< Chit lwgng tin hiéu thu RSRQ - Reference Signal Received Quality.
RSRQ cung cap cho UE cac thdng tin can thiét vé chat luong tin hiéu cua céc cell.
RSRQ duoc tinh toan theo céng thuec:

RSRP
RSSI

RSRQ = N, (2.5)

Voi:
- Nprb: la sé Physical Resource Blocks (PRB) khi RSSI duoc do kiém, thong thudng né
bang voi biang théng hé théng.
- RSRP, RSSI 1a tuong ty nhu trén.
< Ty I¢ tin hiéu trén nhiéu SINR
SINR dugc sir dung nhur mot tham sb do kiém danh gia chat luong tin hiéu.
SINR=S/IN  (2.6)
Voi:
- S: 14 cong suat caa cac tin hiéu dugc sir dung do kiém.
- N: latdng cbng suat nhiéu nén (céc tin hiéu khdng mong mudn).
% Chi s6 chat lwgng kénh CQI - Channel Quality Indicator.
CQI l1a mot tham sé do kiém quan trong caa LTE, né la tham sb dai dién cho chat luong két

ndi cia cac kénh vo tuyén.

X4

D)

% CELL IDva TAC.
CELL ID Ia tham sb dinh danh duy nhat cho méi cell trong mang 4G LTE. Muc dich dé
c6 thé tim va dinh vi mot UE trong viing phuc vu cia eNodeB.
TAC (Tracking Area Code): Trong mang di dong 4G LTE thi TAC duoc gan véi mot
nhom eNodeB nhat dinh. Muyc dich dé c6 thé dé& dang tim va dinh vi mot UE.

< Toc d tai xudng trung binh Download DS - Download Speed.

% Toc do tai 1én trung binh Upload US - Upload Speed.

% Ty 18 truyén tai goi bi roi - Packet loss.

% Thai gian tré truy nhap dich vu trung binh - Latency.

% Ty Ié truy nhap dich vu thanh cong - Service Access Success Rate.

% Ty 1é cudc goi dwoc thiét 1ap thanh cong CSSR - Call Setup Success Rate.

s Ty I€ cugc goi bi roi CDR - Call Drop Rate.

< Chit lwgng cudc goi MOS - Mean Opinion Score.
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Bang 2. 5 Chi tiéu danh gia chét lwong mang 4G danh cho nha quan ly (KPI OMC)

Mang KPI Name Yéu ciu
RRC Connection Establishment Success Rate (All service) (%) >99%
ERAB Setup Success Rate (%) >99%
Data Call Setup Success Rate (%) >99%
Call drop rate(%) <1%
4G Intra Frequency HO Success Rate(%) >99%
Inter Frequency HO Success Rate(%) > 98%
Inter-RAT HO Out Success Rate (LTE to UMTS) (%) >95%
Inter-RAT HO Out Success Rate (LTE to GSM) (%) >92%
CSFB Preparation Success Rate (%) >99%
Bang 2. 6 Chi tiéu danh gia chat lwgng trong do kiém (KPI Drive test)
Mang Chi ti¢u KPI Yéu cau
Data Call Setup Success Rate (%) >99%
RRC Setup Success Rate (%) >99%
E-RAB setup success rate (%) >99%
Call drop rate (%) <1.2%
Intra-LTE Handover Success Rate (%) >98.5%
4G
Inter-LTE Handover Success Rate (%) >97%
LTE to WCDMA PS InterRAT Handover Success Rate (%) >95%
LTE to GSM PS InterRAT Handover Success Rate (%) >92%
DL throughput (15MHz, QCI=9) >31.5Mbps
UL throughput (15MHz, QCI=9) > 22.5Mbps
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Mang Chi tiéu KPI Yéu ciu
RRC connection latency <75ms
DL latency < 50ms
LTE to WCDMA CSFB Redirection Success Rate (%) > 96%
CSFB Call setup time <35s
RSRP >-100dBm >93%
RSRP >-110dBm > 98%
RSRQ >-10dB >75%
RSRQ>-14dB > 98%
SINR > 10dB >75%
SINR < 0dB <1%

(Nguon: Quyér dinh chi tiéu KP1 4G 2018 VNPT NET)
2.4. Quy trinh t6i wu mang truy cap vo tuyén 4G.
Pé dap ung yéu cau ctia khach hang dbi véi cac mang chét lwong cao, mang thir nghiém
LTE phai duoc t6i wu hoa trong va sau khi thyuc hién du an. Tbi uu héa tan s6 vo tuyén (RF)
| can thiét trong toan bo qué trinh téi wvu hoa. Noi dung phan nay cung cap cac hudng dan vé
t6i wu héa mang vo tuyén 4G.

Qua trinh téi vu mang v tuyén bao gom cac budc theo quy trinh dudi day
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T6i uu hoa thong s6
vo tuyén

Phat song tram
méi

Kiém tra dich vu va
toi uru hoa cac tham so

Xac minh don

tram

blng

s [ram theo cum da hoan thanh

K&t thuc

Hinh 2. 12 Quy trinh thyc hién téi wu mang vo tuyén.

- Sau khi hda mang phat song mét tram di dong méi, ngudi ta tién hanh do kiém tung
tram (Single site verification) nhim muc dich ¢am bao cac dich vu co ban cua tram duge dam
bao (Chat lwong song, cac dich vu download va upload data), bén canh d6 1a dam bao viéc
c4u hinh dung cho tram (tham s6 tram tén tram, eNodeB ID, Cell ID,...)

-Tbi wu hoa RF (hoic cluster) bat dau sau khi tat ca cac tram trong khu vuc duoc 1én
ké hoach duoc cai dat va xac minh. Téi uu héa RF nham muc dich diéu khién nhiéu kénh hoa
tidu trong khi ti vu hoa ving phu séng tin hiéu, ting ty 1é chuyén giao thanh céng va dam
bao phan phdi tin hiéu vo tuyén binh thudng truéc khi téi wu hoa thong sb. Téi uu hoa RF
lién quan dén toi wu héa va diéu chinh phan cang hé thong ang-ten va danh sach 6 lan can.
Ther nghiém t6i vu hoa RF dau tién phai di qua tat ca cac 6 trong mot khu vire dé khic phuc
15i phan ctrng. Téi wu hoa RF 1a quan trong va ciing 13 ndi dung chinh caa luan van.

Qua trinh téi vu RF duoc thuc hién theo quy trinh duéi day.
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Chuén bi test.
> Thiét lap cac muc ti€u can téi wu.
> Phan vung cluster
> Xac dinh Route test.
14n bi cac tool kém theo.

Thuc hién va diéu chinh.
> Piéu chinh théong sé k¥ thuat.
> Diéu chinh tham sb céac tram lan
can.
> Xur ly phan anh khach hang.

> Drive test
> Po dac trong indoor.
> Dit liéu cdu hinh eNodeB, cac canh

Phan tich cac van dé.
Do the RF KPIs meet the KPI requirements? > Phan tich van dé vé vung phu.
> Phan tich van dé vé& chuyén giao.

Hinh 2.13 Quy trinh thuc hién téi vu RF.
Viéc diéu chinh cac tham sé k¥ thuat duoc thuc hién theo phuong phép sau:

Piéu chinh huédng

Diéu chinh tilt
antena

Diéu chinh cac

gesrchinh cong ] T6i wru hdéa mang ————————> tham s chuyén

sult phat i
giao.
Diéu chinh d6 cao C&u hinh cac tinh
antena nang cua tram

Hinh 2.14 Quy trinh thyc hién téi wu RF.

2.5 . Két luan chuong.

Chuong 2 cta luan van di trinh bay tdng quan céc giao dién va cach thic giam sét
tram di dong 4G cua 3 hang san xuat cung cap thiét bi cho VNPT la Nokia, Huawei va
Ericsson. Dic diém antenna tram gbc va céc van dé nhidu trong mang truy nhap 4G. Puara
cac tham sb dang gia chat luong mang 4G va chi tiéu KPI 4G cia VNPT bén canh d6, noi
dung chwong nay di xay dung quy trinh téi wu mang truy nhap 4G.
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CHUONG 3: THUC HIEN TOI UU HOA MANG TRUY NHAP 4G
CHO VNPT

Chuong 3 s& thuc hién viéc tdi vu hda mang truy nhap 4G theo cac buéc nhu quy trinh
d3 néu ra ¢ chuong 2. Chuong nay cung cip thong tin toan bo dy &n ti uvu 4G phase 4. Qua
trinh thyc hién téi wu sau phat séng cac tram thudc du an bao gdm toan bo 18 tinh, trén toan
bo céc tinh déu s& thuc hién theo dung quy trinh d3 xay dung, dé don gian luan vin nay sé& tip
trung trinh bay vé viéc t6i wu 4G tai tinh Ha Tinh do s6 lugng tram & ddy twong ddi nhiéu va
tinh chat khu vuc c6 ca ddi nai va ddng bang. Cac budc thuc hién ciing s& cung cap cho ban
doc nhitng kinh nghiém quy bau phuc vu cho viéc t6i vu mang lugi vé sau. Bén canh do 1a
cach tng dung cac phan mém téi wu vao mang ludi hién tai cua VNPT.

3.1. M6 hinh mang lwéi di dgng caa VNPT.
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Hinh 3. 1 M6 phéng mang lwéi thong tin di dong ciia VNPT bang Atoll.

Céc truong thong tin: Site name, toa do tram (Long-Lat), chiéu cao cot antenna, loai tram.
Cac truong théng tin: Cell name, Cell neighbours, khoang céch, loai neighbours.
3.2. Thuc hién quy trinh téi wu héa mang 4G cia VNPT tai tinh Ha Tinh.

Sau khi cac thyuc hién phat song cac tram thuoc cluster tai Ha Tinh, thyuc hién téi uu
hoa sau phat séng.
3.2.1. Quy md va thoi gian thuc hién

Quy m0 (Tbi wu toan Tinh hoic téi wu theo Cluster)
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Bang 3. 2 Thong tin sb lweng tram theo cluster tai tinh Ha Tinh.

" S6 tram
Quy mo Khu vuc
2G 3G 4G
Cluster 1 Thanh Ph6 Ha Tinh 39 42 38
Cluster 2 Quéc Lo 68 70 50
Téng sb tram duogc toi vu 107 112 88
Tong s6 tram tai Tinh/Tp 296 298 168

Thai gian: Tir ngay 20/08/2019 dén ngay 31/12/2019.
3.2.2. Muc tiéu
- Pam bao cac chi s6 KPI mac tinh dat theo tiéu chi cua tap doan.
- Po kiém, xac dinh va xir ly c4c 16i vé viing pha s6ng, nang cao chat luong mang.
- Kiém tra, xir 1y cac PAKH VIP chua duoc xu ly.
- Nang cao chat luong KPI khu vuc TP Ha Tinh va cac dudng QL1, QL15, duong mon
HCM.
- Giam sb luong Badcell toan tinh.
3.2.3. Thu thap sé liéu.
< Thu thap so liéu trén OMC.
- Thu thap cac canh céo cua cac tram.
- Thu thap sé liéu vé Handover cua tat ca c4c tram trong khu vuc can tdi uu.
- Thu thap sé liéu truéc toi vu trén OMC duoc thuc hién trong 10 ngay Ién tuc tir
20/08/2019 dén 30/08/2019.
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Intra- Inter- Inter- Inter-
Frequen |Frequen| RAT HO
RRC E-RAB call Service cy cy Out R'TJTUI:O P::ESFBrat
Date Cluster |Inteari Setup | Setup | Setup Drop |Handove Handove|Success Success i::
arity Success SR Success | Rate r Qut r Qut Rate < ——
Rate(%) | (All)(%) | Rate(%) | (All)(%) |Success |Success | (LTE to
(LTE to | Rate(%)
Rate Rate UMTS) csm) (%)
(A | (A | (%)
1 - - - - - - - - - - - -
2 |20-Aug-19 Existing_HTH 100%| 99.9793| 99.9345| 99.9191| 0.1247| 99.9236 100 95.24| 99.9286| 99.9346
3 21-Aug-19 Existing_HTH 99%| ©99.9767| 99.8964| 998244 0.1901| 999245 990432 954606 99.9254| 99.9316
4 22-Aug-19 Existing_HTH 99%| 999753 99.0202| 998757 0.1124| ©9925| 969697 938940 99.9316| 99.9376
5 |23-Aug-19 Existing_HTH 99%| 99.9772| 99.8864| 99.8357| 0.0659| 99.9248 100 93.6065| 99.9253( 99.9305
6 |24-Aug-19 Existing_HTH 99%| 99.9791| 99.9346| 99.9191| 0.0635) 99.9204 100 93.8779| 99.927| 99.9351
7 25-Aug-19 Existing_HTH 100%| 99.9762| 99.9394| 999216 0.0558| 99.9324 100 ©3.943| 99.9266( 999339
8 26-Aug-19 Existing_HTH 99%| 99.9763| 99.9368| 99.9201 0.0574| 99.9338 100 92.4158| 99.9222( 999316
9 |27-Aug-19 Existing_HTH 99%| 99.971| 99.9346| 99.9169| 0.0614| 99.9204 100 88.3507| 99.9323 99.9403
10 |28-Aug-19 Existing_HTH 99%| 99.9734| 99.9365| 999188 0.0593| 99.9333 100 93.1381| 99.9281| 999357
11 | 29-Aug-19 Existing_HTH 99%| ©99.9735) 99.9366| 99.9199| 0.0597| 99.9281 100 93.4233| 99.9199( 999298
12 |30-Aug-19 Existing_HTH 100%| 99.9779| 99.9369| 99.9167| 0.0643| 99.9278 100 95.0616| 999235 999332
Hinh 3. 7 Dik liéu KPI 4G ciia Ha Tinh truéc téi wu
Bang 3. 3 Bang danh gia dir liéu KPI 4G ciia Ha Tinh trwéc toi wu.
Truéc tdi wu
Mang KPI Name Yéuciu | Gida | Panh
tri gia
RRC Connection Establishment Success Rate (All
. >99% 99.99 | Pat
service) (%)
ERAB Setup Success Rate (%) >99% 99.98 | Dat
Data Call Setup Success Rate (%) >99% 99.92 | Pat
Call drop rate(%) <1% 00.09 | Pat
4G
Intra Frequency HO Success Rate(%) >99% 99.92 | Dat
Inter Frequency HO Success Rate(%) > 98% 1100 | Pat
Inter-RAT HO Out Success Rate (LTE to UMTS) (%) | >95% 998.68 | bat
Inter-RAT HO Out Success Rate (LTE to GSM) (%) >92% 1100 | Pat
CSFB Preparation Success Rate (%) >99% 999.9 | Pat

< Thuc hién do kiém va lay dir liéu tai tram.

Khao sat NodeB lay cac thong sb thuc té vé: goc, tilt, 6 cao anten, toa d6 xem c6 ding

véi thiét ké khong.

Thuce hién do kiém Driving Test theo Route bang phan mém Tems 20

3.3. Phan tich két qua do kiém trwéc t6i wu va dua ra cac khuyén nghi.

dé dién hinh va cach xtr ly cac van dé dé dat duoc KPI nhu di dé ra.

Str dung Temdiscovery 20 dé phan tich két qua do kiém. Dudi day 1a mot sé cac van
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3.3.1. Khu vuc ¢6 chat lwgng séng 4G kém, chi s6 SINR thap.

3.3.2.Khu vuc bi Overshooting va chi sé SINR thap.

3.4 Thuc hién xir ly phan &nh khach hang va xir ly céc cell c6 chit lwgng thap.

3.5. C4c két qua dat dwoc sau khi thuc hién do kiém sau téi wu héa mang 4G.

-Sau khi t6i wu hau hét cac chi s6 KPI phan driver test déu ting, cac chi s6 KPI mirc

OMC duy tri 6n dinh dat muc cao so vaéi tiéu chuan, nhiéu chi sé KP1 mic OMC cai thién so

Vo1 trudc to1 uu.

-Ti 1& badcell giam manh. Truéc t6i wu c6 10 badcell, sau t6i wu chi con ton tai 4
badcell.

-Céac phan anh khéach hang tai khu vuc thanh phd va mot sé diém phan anh o cac huyén

dua ra déu duoc xtu ly, hau hét cac diém sau khi xir ly chat lwgng mang da duoc cai thién.

Bang 3. 7 Chat lrgng mang lwéi do kiém Driving Test sau tdi wu.

Success Rate (%)

Truéc tdi wu Sau toi wu So sanh
Yéu ciu trudc
Mang Chi tiéu KPI Panh Panh .
&) Giatri | Gia tri . va sau
gia gia .
toi wu
Data Call Setup Success Khéng Cai
>99% 97.30 100.00 Pat ]
Rate (%) dat thién
RRC Setup Success Rate Khéng Cai
>99% 97.44 100.00 bat ]
(%) dat thién
E-RAB setup success rate Cai
>99% 99.86 bat 100.00 Pat )
(%) thién
Cai
Call drop rate (%) <1.2% 0.21 Dat 0.00 Dat ]
thién
Intra-LTE Handover Tuong
4G >98.5% | 99.92 | Pat 99.92 Pat
Success Rate (%) duong
Inter-LTE Handover
>97% NA NA
Success Rate (%)
LTE to WCDMA PS
InterRAT Handover >95% NA NA
Success Rate (%)
LTE to GSM PS
InterRAT Handover >92% NA NA
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Mang

Trude toi wu Sau tbi wu So sanh
Yéu ciu trudc
Chi tiéu KPI Panh Panh .
*) Giatri | Gia tri - va sau
gia gia .
toi vu
2
DL throughput (15MHz, Khéng Khén | Cai
31.5Mb | 22.2 25.7 )
QCI=9) dat g dat thién
ps
2>
UL throughput (15MHz, Khéng Khén | Cai
22.5Mb | 17.2 21.2 )
QCI=9) dat g dat thién
ps
] Tuong
RRC connection latency | <75ms 25 Pat 31 Pat
duong
Tuong
DL latency <50ms | 37.63 Dat 42.71 Dat
duong
LTE to WCDMA cai
ai
CSFB Redirection > 96% 99.21 Dat 99.71 Dat thig
ién
Success Rate (%) ’
CSFB Call setup Cai
) <S5s 3.75 DPat 3.03 Pat )
time thién
Khéng Khén | Cai
RSRP >-100dBm | >93% 88.38 91.30 )
dat g dat thién
Khéng Khén | Cai
RSRP >-110dBm | >98% 96.61 96.90 )
dat g dat thién
Khoéng Khéng | Cai
RSRQ >-10dB > 75% 19.63 35.40 )
dat dat thién
Khoéng Khéng | Cai
RSRQ> -14dB > 98% 83.42 95.97 )
dat dat thién
Khoéng Khéng | Cai
SINR > 10dB >75% 33.17 57.84 )
dat dat thién
Khéng Khéng | Cai
SINR < 0dB <1% 17.30 5.46 )
dat dat thién
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Bang 3. 8 Chi tiéu KPI giam sat trén hé théng OMC sau téi wu.

Truéc toi vu Sau toi wu So sanh
Ma Yéu . trude va
" | KPI Name . ban Pinh 5
ng cau | Giatri | h Gia trj C sau toi
L/ gia
gia uu
RRC Connection Establishment Success Rate | > Tuong
. 99.99 | bat 99.99 | Pat
(All service) (%) 99% duong
> Tuong
ERAB Setup Success Rate (%) 99.91 | Pbat 99.91 | Pat
99% duong
> Tuong
Data Call Setup Success Rate (%) 99.88 | Pat 99.88 | Pat
99% duong
Call drop rate(%) <1% | 0.09 Pat 0.02 | bat Cai thién
>
Intra Frequency HO Success Rate(%) 99.92 | Pat 99.95 | Pat Cai thién
4G 99%
>
Inter Frequency HO Success Rate(%)
98%
Inter-RAT HO Out Success Rate (LTE to > .
98.68 | bat 98.82 | Pat Cai thién
UMTS) (%) 95%
Inter-RAT HO Out Success Rate (LTE to >
100.00 | bat
GSM) (%) 92%
>
CSFB Preparation Success Rate (%)
99%

% Thuc hién do kiém so sanh ving phi séng truréc va sau toi wu
3.6. Két luan chwong.

Chuong nay da mé phong mang ludi di dong caa VNPT qua phan mém Atoll, quy md
trién khai dy &n t6i wu hoa mang di dong 4G phase 4 ciia VNPT. Sau khi thyc hién thu thap
dir liéu trudc t6i wu nhu thong ké KPI trén hé théng (KPI OMC) va do kiém thyc té tai tram
(Driving test), luan van di tién hanh phan tich va dua ra cac thay d6i thong sé phu hop dua
trén 5 trong 6 phuong phap da néu ¢ chwong 2: Diéu chinh cdng suat phat, diéu chinh céc tinh
nang ciia tram (bd sung tai nguyén mang), diéu chinh d6 cao antenna, diéu chinh géc ngang
antenna(Chinh Tilt) va diéu chinh huéng antena (Azimuth) tai tinh Ha Tinh dé dat duoc KPI

4G theo chi tiéu ma VNPT da dua ra. O mang 4G cac hang san xuét da dua ra giai phap mang
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tu t6i vu SON (Self Optimizing Networks), véi giai phap nay cac tram 4G sé& tu dong diéu

chinh cé&c tham sb chuyén giao dé dat duoc hiéu qua tét nht.
Nhin chung:

+ Céc thong s6 KPI Driving Test di dat dugc cac yéu cau dit ra trude dy an:

Céc thong sé KPI cai thién rd rét so voi trude khi toi vu: Data Call Setup Success Rate,
RRC Setup Success Rate , E-RAB setup success rate déu dat 100%, téc do dir liéu duong
xubng va duong 1&én (DL/UL) ciing d3 cai thién rd rét ting 1én muc 25,7/21,2Mbps. Chi sb rét
cudc goi (Call drop rate) giam xudng mirc 0% (Chi tiét trinh bay & bang 3.7).
+ Céc thong s6 KPI OMC tang 1én, dam bao chét lwong mang theo tiéu chuan caa VNPT,

Giam ty Ié rot cude goi tir 0,09% trudc tdi wu xudng con 0,02%, céc chi sb Intra
Frequency HO Success, Inter-RAT HO Out Success Rate (LTE to UMTS) déu cai thién &
mirc 99,95% va 98,82% (Chi tiét trinh bay ¢ bang 3.8).

+Lam giam sd lugng bad cell tir 10 cell xuéng con 4 cell va thuc hién xt ly cac phan

anh khach hang.
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KET LUAN VA KIEN NGHI

Sau thoi gian thu thap sé liéu, phan tich va thuc hién, dé tai “Téi wu hoa mang truy
nhap vo tuyén 4G cua VNPT” di hoan thanh.

Luan vin d3 trinh bay tong quan vé mang ludi di dong 4G cua nha mang VNPT va xay
dung quy trinh tdi vu héa mang truy nhip 4G. Diéu dé, c6 ¥ nghia vo cung cap thiét dbi voi
viéc phat trién mang lugi VNPT. Trong thoi dai cong nghé phat trién nhu hién nay, cac nha
mang déu quan tam t&i chat lwong dich vy, trai nhiém khach hang thi viéc téi wu mang 4G s&
gitp cho VNPT c6 nhitng dich vuy tét nhat, dem dén su hai long cho khach hang nhat, mang
dén nhiing loi ich vé mat kinh té cho nha mang.

Bén canh d6, luin vin con cung cap Kién thic vé viéc van hanh va giam sat cac tram
di dong 4G thdng qua cac phan mém giam sat cua cac nha cung cap thiét bi I6n Nokia, Huawei
va Ericsson.

Luan vin con dua ra cac chi s6 dé danh gia chit lwong mang di dong 4G, céc chi sb
KPI ma nha mang VNPT d3 ban hanh. Viéc t6i wu mang luéi 4G ciling nhu viéc xir Iy phan
anh khach hang ciing 13 nhitng kién thuc, kinh nghiém dé phuc vy cho viéc téi uu sau nay ciia
nha mang.

Viéc thuc hién luan vin nay giap t6i co cai nhin tong quan hon vé mang ludi, nang cao
kha nang lam viéc trong qua trinh trién khai thuc hién cac dy 4n mang sau nay. Tuy nhién do
con nhiéu han ché, ti rit mong nhan duoc su gop Y cua cac thay cd giao va cac ban dé luan
van duoc hoan thién hon.

Viéc nghién ctu, t6i wu hoa mang vo tuyén 4G 1a mot van dé 16n, can nhiéu thoi gian
va cdng sirc dé nghién ctru sau hon. Trén co s¢ d6 dwa ra quy trinh chuan cho viéc tdi wu, cac
dé xuat dua ra phai dugc kiém chtng trong thuc té nhim ning cao dwogc chit luong mang 4G

ma Vinaphone dang khai thac, day 1a hudng ma dé tai can nghién ctru phat trién tiép theo.



