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MO DAU

Nganh vién thong di chung kién sy phat trién ngoan muc trong thoi gian vira qua.
Mang thong tin di dong thé hé thir hai (2G) sir dung coéng nghé ki thuét sb, trong nhirng nim
gan day, da dat dugc nhimng thanh cong hét strc to 16n. Tiép ndi nhitng thanh cong ndy, mang
thong tin di dong thé hé thi ba (3G) da ra doi va dang dugc trién khai tai nhiéu noi trén thé
gidi. Tuy nhién, khi ma céng nghé mang thong tin di dong thé hé thir ba van con chua co du
thoi gian dé khang dinh vi thé cta minh, thi thé giéi da bat dau viéc nghién ciru va chuan hoa
cong nghé thong tin di dong thé hé thir tu (4G), voi ¥ tuong hudng téi mot mang lusi di dong
¢6 cau trac don gian, dya hoan toan trén nén tang cong nghé chuyén mach géi IP, voi bang
thong rong va tde do cao. Trén thuc té, 4G ra doi nhu mot giai phap dé vuot 1én nhitng gidi
han va nhitng diém yéu van con ton tai ciia mang 3G.

Tai Viét Nam hién nay, cdc nha mang da trién khai phu song 4G trén 63 tinh thanh va
dua vao khai thac thuong mai phuc vu khach hang. Trong d6, cong nghé 4G LTE-A 1a nén
tang cong nghé 4G chinh trién khai tai Viét Nam. Tt thuc tién ndy, mot trong nhitng nhu cau
cap bach di va dang duoc dit ra 1a can phai c6 nhiing nghién ctru nghiém tic vé nén tang cac
cong nghé thé hé thir tu (4G), dé c6 thé cai thién chat luong mang thong tin di dong 4G LTE-
A sao cho phu hop véi céac thuc tién cong nghé va nhu cau thi truong dac thu ctia Viét Nam.

Dé tai “Cdi thién chit lwong cdc tham sé KPI mang 4G LTE-A ciia MobiFone tai
khu vwe qudn Ba Pinh, Hoan Kiém — TP. Ha N$i” dugc thuc hién véi muc dich nghién ciru
vé nén tang cic cong nghé thé hé thir tw 4G LTE-A, dé dua ra cac giai phap cai thién chat
luong cac tham s6 KPI nham nang cao chét luong mang 4G LTE-A phuc vu dia ban trong
diém Ha Noi cuia MobiFone. Dé tai ndy duoc trinh bay thanh ba chuong:

Chuong 1: Téng quan vé mang4G LTE-A.

Chuong 2: Cac giai phap cai thién chéat lvong mang 4G LTE-A.

Chuong 3: Cai thién chat lugng cac tham s6 KPI mang 4G LTE-A cua MobiFone tai
quan Ba Pinh, Hoan Kiém — TP Ha Noi.
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CHUONG 1-TONG QUAN VE MANG 4G LTE-A
1.1. Xu huéng phat trién ciia mang thong tin di dong [1]

Thé hé thong tin di dong khong day tht 1 1a thé hé thong tin twong tu st dung cong
nghé da truy nhap phan chia theo tan s (FDMA). Thé hé thtr 2 sir dung k¥ thuat s6 v6i cong
nghé da truy nhap phan chia theo thoi gian (TDMA) va phan chia theo ma (CDMA). Thé hé
ther 3 ra doi danh gia sy nhay vot nhanh choéng ca vé dung lugng va tng dung so véi cac thé
hé trude d6, véi kha nang cung cép cac dich vu da phuong tién trén nén tang chuyén mach
g6i. Day 1a thé hé thong tin di dong dang duoc trién khai & nhiéu qubc gia trén thé gisi. Hinh
v& 1.1 dudi day thé hién qua trinh hinh thanh va phat trién ctia cac hé théng thong tin di dong

1G-2G-3G va sau 3G.
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Hinh 1.1: Qua trinh phit trién cic cong nghé thong tin di dong
1.1.1 H¢ thong thong tin di dong thé hé thir nhit (1G)

Nhirng hé thong thong tin di dong dau tién, hién nay dugc goi 1a thé hé thir nhat (1G),
sit dung cong nghé analog da truy nhap phan chia theo tan s6 (FDMA) dé truyén kénh thoai
trén song vo tuyén dén thué bao dién thoai di dong. Vi cong nghé nay, khach hang co thé s
dung duoc dai tan di gan cho ho ma khong bi tring lip nho viée chia phd tan ra thanh nhiéu
doan. Mot vi du dién hinh cia hé théng FDMA 1a hé thong dién thoai di dong tién tién
(Advanced Mobile Phone System - AMPS).

Diic diém:
- Mbi MS dugc cap phat doi kénh lién lac sudt thoi gian thong tuyén.

- Nhiéu giao thoa do tan s cac kénh lan can nhau 1a dang ké.
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- BTS phai c6 bo thu phat riéng lam viéc vdi mdi MS.
1.1.2 H¢ thiong thong tin di dpng thé hé thir hai (2G)
Mang théng tin di dong GSM dau tién duoc thiét ké hoat dong ¢ dai tan 890-915 MHz
va 935-960 MHz, hién nay la 1.8GHz. Mot s6 tiéu chuén chinh cta hé théng la:

- Chét lugng 4m thoai chinh thyc su tbt.

- Gia dich vu va thué bao giam.

- HO tro lién lac di dong quéc té.

- Kha nang hd tro thiét bi dau cudi trao tay.

- H0 tro cac phuong tién thuan loi va dich vu méi.

- Kha nang tuong thich ISDN.

Tat ca hé thong thong tin di dong thé hé 2 déu sir dung k¥ thuat diéu ché sd, voi 2
phuong phéap da truy nhép:

- Pa truy nhép phan chia theo thoi gian (Time Division Multiple Access - TDMA):

phuc vu cac cudc goi theo cac khe thoi gian khac nhau.

- Pa truy nhap phan chia theo ma (Code Division Multiple Access - CDMA): phuc
vu cac cudc goi theo cac chudi ma khac nhau.

1.1.3 H¢ thong théng tin di déng thé hé thir ba (3G)

O thé hé thtr ba nay, cac hé thong thong tin di dong c6 xu thé hoa nhap thanh mét tiéu
chuan duy nhét va c6 kha nang phuc vu & téc d6 bit 1én dén 2Mbit/s. Dé phan biét voi cac hé
thong thong tin di dong bang hep hién nay, cac hé théng thong tin di dong thé hé thir ba nay
duoc goi 1a cac hé thong thong tin di dong bang rong. Nhiéu tiéu chuan cho hé thong thong
tin di dong thé hé thir ba da duoc dé xuét, trong d6 2 hé thong W-CDMA va CDMA2000
duoc ITU chap thuan va dua vao hoat dong trong nhitng nam dau cua nhitng thap ky 2000.
Céc hé thdng nay déu sir dung cong nghé CDMA, cho phép thuc hién tiéu chuin toan thé gisi

cho giao dién vo tuyén ciia hé thong thong tin di dong thé hé thir ba:

“W-CDMA (Wideband Code Division Multiple Access) 13 sy ning cap cua cac hé
thong thong tin di dong thé hé 2 sir dung cong nghé TDMA nhu: GSM, IS-136.

*CDMA2000 13 sy nang cap cta hé thong thong tin di dong thé hé 2 s dung cong
ngh¢ CDMA: IS-95.
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M hinh céu triic mot mang di dong W-CDMA duoc thé hién nhu hinh v& 1.2 dudi

day.
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Hinh 1.2: Cu triic mang W-CDMA

1.2 Kién tric mang thong tin di dong thé hé thir tw 4G LTE-A
1.2.1 Kién trisc mang thong tin di dong thé hé thir tw 4G LTE

1.2.1.1 Téng quan vé hé thong thong tin di dong 4G LTE

LTE 1a hé théng thong tin bang thong rong thé hé thir tu, duge dinh nghia boi ITU-R
trong Release 8. 3GPP dat ra yéu cau rat cao. Cac muc tiéu cua cong nghé co thé duoc trinh

bay nhu sau:

- Téc do dinh tire thoi v6i bang thong 20MHz:
»  Tailén: 50 Mbps.
>  Taixubng: 100 Mbps.

- Dung lugng dit liéu truyén tai trung binh ctia mot ngudi dung trén 1MHz so voi mang

HSDPA Rel.6:
> Tai 1én: gap 2 dén 3 lan.
> Tai xubng: gap 3 dén 4 lan.

- Hoat dong tdi wu voi tde do di chuyén cuia thué bao 1a 0-15 km/h. Van hoat dong tdt
v6i toe do tir 15-120 km/h. Van duy tri duoc hoat dong khi thué bao di chuyén véi toe do tir
120-350 km/h (tham chi 500 km/h tily bang tan).

- Céc chi tiéu trén phai ddm bdo trong ban kinh viung phu song Skm, giam mot chut

trong pham vi dén 30km. Tir 30-100km thi khong han ché.
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- D6 dai bang thong linh hoat: c¢6 thé hoat dong ¢ nhiéu bing tan ca chiéu 1én va chiéu

xudng. Ho tro ca hai truong hop d6 dai bang 1én va bang xudng bang nhau hoic khong.

1.2.1.2 Kién trac mang LTE

a. Kién tric mang téng quan

CAu trac co ban mang ludi LTE, voi cac thanh phan chinh 13 mang 13i va mang truy
nhap vo tuyén LTE, dugc thé hién nhu & hinh vé& 1.3 dudi ddy. So sanh véi UMTS, mang vo
tuyén LTE c6 ciu tric thanh phan it phirc tap hon.

PCRF Pclaw Hsl.s EPC
1 sew MME
p
eNodeB J A‘ / A;\ E-UTRAN
RV A - —
D ﬂ & User Equipments

Hinh 1.3: Céu tric tong quan mang LTE

b. Kién truc mang loi

Kién trac mang 18i (EPC) ctia LTE duoc trinh bay ¢ hinh 1.5 dudi day:

PCRF PGW HSS EPC

SGW MME

Hinh 1.5: Kién triic mang 16i LTE
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c. Kién triic mang truy nhdp vé tuyén (E-UTRAN)

Nhu d& dugce trinh bay trong phan cdu triic tong quat, mang truy nhap vo tuyén cong
nghé LTE, E-UTRAN, don gian bao gdbm mot mang luéi cac eNodeB. Cac eNodeB nay két

nbi voi nhau thong qua cac dudng giao tiép X2, va két ndi v6i EPC bang dudng giao tiép S1.

Céc tram co s gior ddy ciing chiu trach nhiém thyc hién chuyén giao gitra cac UE tich
cuc va gui ditr liéu nguoi dung tir mang co sé hién tai sang mang co s& madi thong qua cac
duong giao tiép X2. Khong giéng nhu trong W-CDMA, cac mang vo tuyén LTE chi thie hién

cac cudc chuyén giao ctirng, tirc 1a vao moi thoi diém chi c6 mot cell lién lac vai UE.

Puong giao tiép két ndi eNodeB véi cac gateway 1a duong S1. Pudng giao tiép S1 nay
dua hoan toan trén giao thuc IP, va khong lién quan ti cac cong nghé van chuyén tang thap.
Day cling 1a mdt khac bi¢t 16n so vé1i W-CDMA. Céc tram co s¢ dugc trang bi céng Ethernet

100Mbit/s, 1Gbit/s, hodc cac cong cap quang Gigabit Ethernet.

1.2.1.3 Cong nghé truy nhap

Cong nghé 4G-LTE sir dung k¥ thuat da truy nhap phan chia theo tin s truc giao
OFDMA cho truy nhap duong xudng va k¥ thuat da truy nhap phan chia theo tan s6 don song
mang SC-FDMA cho céc truy nhap duong 1én.

a. Cong nghé da truy nhdp phdn chia theo tan sé tric giao (OFDMA)

Cong nghé da truy nhap OFDMA dua trén nén tang coéng nghé diéu ché truc giao
OFDM, mdt truong hop dic biét cua phuong phap diéu ché da song mang. Nguyén 1y co ban
cia OFDM 14 chia nho mét ludng dit liéu téc do cao thanh nhiéu ludng dir lidu téc do thip
hon va phat mdi ludng dit liéu d6 trén mot song mang con khac nhau. Cac séng mang ndy
dugc diéu ché dé tryc giao v6i nhau, va nhd d6 phd tin hiéu cua cic song mang nay duoc
phép ché)ng l4n 1én nhau ma phia dau thu van c6 thé khoi phuc lai dugc tin hi€u ban dau. Su
chong 1an pho tin hiéu nay lam cho hé théng OFDM c6 hiéu suat sir dung phd 16n hon nhiéu
s0 v6i cac ki thudt didu ché thong thuong. Pong thoi, bai vi chu ki ctia cac ki hiéu ting 1én
nén luong nhiéu gy ra do d9 trai tré da dudng dugc giam xudéng mot cach dang ké. Nguyén

Iy str dung cac sdng mang con truc giao nay dugc minh hoa cy thé trong hinh 1.6 duéi day:



Cac song mang con

Hinh 1.6: Nguyén ly str dung cac song mang con truc giao trong OFDM

b. Ky thudt da truy nhdp SC-FDMA

K¥ thuat da truy nhap phan chia theo tan s6 don song mang SC-FDMA (Singer Carrier
— FDMA) 12 k§ thuat dugc 3GPP sir dung cho duong truyén hudng 1én ciia LTE. Céc tin hié¢u
SC-FDMA c¢6 ty sb cong suét dinh trén cong suit trung binh (PAPR - Peak to Average Power
Ratio) thap hon nhiéu so véi ki thuat OFDMA. Piéu nay gitp ting dang ké hiéu qua st dung
cac bod khuéch dai cong suét tai UE. Ngoai ra, viéc xu 1y tin hiéu cuia SCFDMA c6 mot sb
diém tuong dong voi OFDMA, va do d6 cac tham sé hudng xudng va huéng 1én van co thé

can doi v4i nhau.

Céu trc cac bd thu-phat tin hi¢u SC-FDMA duogc trinh bay cu thé trong hinh 1.9 dudi

day:
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Hinh 1.9: H¢ théng thu-phit SC-FDMA trong mién tin sb



1.2.1.4 Ki thuat MIMO
a. SU-MIMO

Ki thuat Singer User MIMO (SU-MIMO) thudng duoc st dung trong dudng truyén
xubng, dé ning cao dung luong cell va tdc do dir lidu. Véi SU-MIMO, cac dong dir licu
(thudng 12 hai dong dit liéu) sé& duoc tron véi nhau (ma hoa) dé tao thanh mot kénh truyén
thong nhat. K§ thuat 2x2 SU-MIMO danh cho mét ngudi dung tuyén xudng s& dugc minh
hoa cu thé trong hinh v& 1.10 duéi day.
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Hinh 1.10: M6 hinh SU-MIMO va MU-MIMO

b. MU-MIMO

Trong ki thuit Multi User MIMO (MU-MIMO), dong dir liéu da ngudi dung dugc dén
tir cac UE khac nhau. Khi d6, dung luong cell s€ dugc moé rong, nhung tde do dit lidu duogc
gilt nguyén. Nang cao dung luong cell khong lam thay doi gia thanh hay pin ctia cac may phat
UE chinh 13 vu diém ndi bat cia MU-MIMO so véi SU-MIMO. Tuy nhién, k§ thuat MU-
MIMO phuec tap hon SU-MIMO. Hinh 1.11 sau day s€ mo ta sy khac nhau co ban gitra hai
k¥ thuat nay.

Hinh 1.11: So sanh giira MU-MIMO va SU-MIMO



c. Ghép kénh khong gian

K1 thuat ghép kénh khong gian cho phép phat cac chudi bit dit liéu khac nhau trén cliing
mot block ngudn truyén xudng, loi dung cic huéng khong gian cua kénh truyén vo tuyén.
Nhitng dong dit lidu nay c6 thé 1a ctia mot ngudi dung (SU-MIMO) hoidc nhiéu nguoi ding
khac nhau (MU-MIMO). Trong khi SU-MIMO ting toc do dir liéu cho mét nguoi dung, MU-
MIMO lai cho phép tang dung lugng. Ky thuat ghép kénh khong gian dugec mo ta trong hinh
v€ 1.12 dudi day:

A

Chudi dir ligu gdc hy

910110 X 1“\/ ' bw/_ RX | 010110

Hinh 1.12: K¥ thuat ghép kénh khong gian
1.2.2 Cong ngh¢é thong tin di dong 4G LTE-A
1.2.2.1 Téng quan vé cong nghé thong tin di dong 4G LTE-A
Céc tiéu chuan dugc quy dinh cho LTE Advanced bao gdm:

- Tang tdc d6 dinh tire thoi cua dich vu dit lidu:
» Tailén: 1.5 Gbps.
> Tai xudng: 3 Gbps.
- Tang cuong hi€u qua st dung bang thong, tir 16bps/Hz ctia Release 8 1én toi1 30
bps/Hz tai Release 10
- Tang thém sb luong nguoi ding cé thé phuc vu tai cing mét thoi diém.

- Tang cuong chat luong dich vu tai cac cell edges.

1.2.2.2 Cong nghé ghép nhiéu tan sé sdng mang

Céc song mang (Carrier) sir dung dé ghép dugc goi 1a song mang thanh phan, véi do
16m linh hoat, tir 1,4 t61 20 MHz. Cong ngh¢ Carrier Aggregation cia LTE Advanced cho
phép ghép ti da toi 5 song mang thanh phan tir cdc dai tan s khac nhau, dé dat bang thong
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1én t&i 100 MHz. Ngoai ra, s6 luong séng mang thanh phn tai duong truyén 1én va xudng cd
thé khac nhau, v6i diéu kién sb song mang tai dudng xudng ludn ludn 16n hon hodc bang tai

duong Ién. Hinh v& 1.13 minh hoa cho viéc ghép da sobng mang.

A\
.-"# //’} L{_l
[ 3 A
RE/RY i, ¢ = M
\/ /\ M
LTE-Advanced N f 9 15
E
R&/R9

Téi da 5 séng mang thanh phin

{Component Carrier - CC) —

CCBW:; 1.4, 3, 5, 10, 15, 20 MHz

. MA

Hinh 1.13: Cong ngh¢ ghép da song mang Carrier Aggregation
Céch don gian nhat dé ghép song mang 13 két hop cac song mang lién ké cing bing
tan, hay con goi 14 Intra-Band Contiguous CA. Tuy nhién, diéu nay thuong khong kha thi do
viéc phan bd tan sb tai timg khu vuc dia 1y. Do vy, cong nghé CA ciing cho phép ghép céc

séng mang thudc cc dai tan s6 khac nhau, nhu thé hién trong hinh 1.14:

Intra-band, contiguous n f
L 7 »

gand 1

Intra-band, non-contiguous . . f

Band 1
Inter-band, non-contiguous . ._)f
TE-Advanced - Band 1 | Eaﬁd‘l

Hinh 1.14: Carrier Aggregation voi cac trueong hgp song mang khac nhau
1.2.2.3 Cong nghé MIMO béc cao

MIMO cho phép cac tram thu phat va cac thiét bi di dong giri va nhéan dit lidubang

nhiéu ang-ten. LTE ¢6 hd tro phin ndo MIMO nhung chi cho chiéu tai xudng. Ngoai ra
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chuén nay con gidi han sb lugng dng-ten & mirc t6i da 1a bon bd phat ¢ phia tram thu phat
va bon bo thu ¢ thiét bi di dong. LTE-Advanced cho phép t6i da tam cdp thu phat & chiéu

tai xuong va bon cap ¢ chiéu tai lén.

Dovanlink Multi-Antenna TxRx

(“E’)
Q="

Uplink Multi-2ntenna Tx
Hinh 1.15: MIMO trong LTE-A

1.2.2.4 Cong nghé truyén ndi tiép (Relaying)

Backhaul link:

Relay node
Donor cell

Hinh 1.16: So' d6 cac node truyén trong cong nghé truyén néi tiép LTE-A
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1.2.2.5 K¥ thuat phdi hop da diém CoMP (Coordinated MultiPoint)

Tranh nhiéu Truyén din phdi hop
(Interference avoidance) {CoMP: Coordinated Multipoint Transmission)

: -,
S -

In/ l“‘—-—- ;f”""‘\\

i-i—h-i-riiilihiiiiiilii.

Hinh 1.17: K§ thuat phdi hop da diém CoMP trong LTE Advanced

1.3 Két luan chwong 1

Chuong 1 d3 trinh bay tong quan vé cic thé hé mang thong tin di dong. Pic biét tim
hiéu sauvé mang thong tin di dong thé hé thit 4: 4G LTE va 4G LTE-A, céac k¥ thuat truy
nhap, cac van dé vé Anten MIMO.
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CHUONG 2 — CAC GIAI PHAP CAI THIEN CHAT LUQNG
MANG 4G LTE-A

2.1 Cong tac tdi wu, cai thién chat lwong trong mang vé tuyén [5]
2.1.1 Muc tiéu ciia cong tdc toi wu, cdi thién chit lwong trong mang vo tuyén

Muc tiéu cua téi uu 13 nhim dam bao chét luong dich vu (QoS) cia mang dé
phuc vu nhu cau khach hang. Cac yéu cau tdi wu vé chit luong mang thudng duoc
danh gid trén co s& nguoi st dung (vung phud) hodc danh gid theo tung cell trong
mang (theo cac chi tiéu KPI).
2.1.2 Quy trinh t6i wu, cdi thién chit lirong trong mang vé tuyén

Qua trinh thyc hién toi wu mang vo tuyén bao gdbm 2 ndi dung:

¢T041 vu vung phu séng
¢T61 wu tham so

Hinh 2.1 duéi day thé hién cac budc trong qua trinh t6i wu:

Chuén bi:

- Xée dinh muc tiéu t6i tu
- Phan chia cluster

- Xae dinh tuyén dwong test
- Chuan bj thiét bi can thiét

i

Thu thap dix ligu:

- Drive test

- Do dac trong nha

- Dit liéu cau hinh eNodeB

Biél_l chinh va bé sung:
- Biéu chinh théng s6 ki thuét
- Dicu chinh théng so cell lan cén

i

Panh gia van dé:
- Dénh gia van dé viing phu
- Panh gia van dé chuyén giao

Hinh 2.1: Cac buére trong viéc thuc hién tdi wu hoa



14

2.1.2.1 Chuén bi
2.1.2.2 Thu thap dir li¢u
2.1.2.3 Phan tich dir liéu
2.1.2.4 Tién hanh t6i vu
2.1.2.5 Kiém tra

2.2 Cac tham s6 KPI danh gia chat hwong mang 4G LTE-A

2.2.1 Performance measurement KPI- Chi so do hi¢u ning hoat dong
e Ty 1¢ thiét 1ap E-RAB thanh cong (ERAB_SR) (%):

KPI nay x4c dinh ti 1¢ két néi ERAB (truy cdp luu lugng) thanh cong

cua tat ca cac dich vu trong cell.
Cong thurce tinh:

RRCConEstablishmentSuccess ,, S1SigConEstablishmentSuccess
RRCConEstablishmentAttempt  S1SigConEstablishment Attempt

ERAB SR=100%*

* ErabEstablishmentSuccessinit
ErabEstablishment AttemptInit

2.1)
e Ty 1¢ rét phién ERAB (ERAB_DR) (%)

KPI nay xac dinh ty I¢ rot phién du li¢u cua dich vu mang 4G.
Cong thure tinh:

NumERabActiveRe leaseAbnormal (2.2)
TotalERabActiveRe lease

ERAB DR =100%*

e Ty 1€ thiét 1ap cudc goi CSFB thanh cong (CSFB_SR) (%)
KPI nay xéc dinh ty 1¢ thiét 1ap cudc goi thanh cong tir 4G Xuéng 3G.

Cong thuec tinh:

CSFBPreSucc (2.3)

CSFB_ SR =100%*
CSFB PreAtt
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2.2.2 Mt s6 KPI chinh trong Drive Test (do kiém thuc té)

» Call Setup Success Rate - CSSR (CSFB)

Call Setup Success Rate - CSSR (CSFB): Ty 1¢ thiét 1ap
Tén KPI

cudc goi CSFB thanh cong
Phuong phap do CSFB

MO CSFB Call Success / (MO CSFB Call Success +
Cong thure tinh

MO CSFB Call Failure)

» PS Drop Rate - PS DR

Tén KPI PS Drop Rate - PS DR: Ty 1€ r6t phién dit liéu goi
Phuong phap do Download

LTE RRC Connection Dropped / LTE RRC Connection
Cong thuce tinh

Complete

» Drop Call Rate - DCR (CSFB)

Tén KPI Drop Call Rate - DCR (CSFB): Ty 1€ rét cude goi
Phuong phap do CSFB
Cong thuc tinh MO CSFB Call Dropped / MO CSFB Call Success

» Application Layer Throughput Downlink

Tén KPI Application Layer Throughput Downlink (kbps)
Phuong phap do Download
Cong thuce tinh Average Application Layer Throughput

» Application Layer Throughput Uplink
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Tén KPI Application Layer Throughput Uplink (kbps)
Phuong phap do Upload
Cong thure tinh Average Application Layer Throughput

» Reference Signal Received Power — RSRP

Reference Signal Received Power — RSRP: Cong suat
Tén KPI

tin hi€u thu duoc
Phuong phap do 4G Scanner
Cong thuc tinh Sample RSRP >-95 dbm / Total sample RSRP

» Reference Signal Received Quality — RSRQ

Reference Signal Received Quality — RSRQ: Chat
Tén KPI

lugng tin hi¢u thu dugc
Phuong phap do 4G scanner
Cong thuce tinh Sample RSRQ >-14 dB / Total sample RSRQ

2.3 Cac giai phap cai thién chit lwgng cac tham sé6 KPI mang 4G LTE-A [3]
2.3.1 Xur Iy 16i goi dén thué bao trén 4G c6 théng bdo tit mdy

2.3.3 Xwly ERAB DR cao

2.3.4 Xir Iy cdc truong hop lién quan dén viing phii: Mirc thu tién hiéu (RSRP) thip;
Chit lwong tin hiéu (RSRO) thip

2.4 Két luan chwong 2
Trong chuong 2 da trinh bay cac van dé vé tdi uu chung ctia hé thong thong tin di dong
va trinh bay vé cac trudng hop cai thién tham sé dién hinh trong mang 4G LTE-A nham nang

cao chét lugng mang.
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CHUONG 3 — CAI THIEN CHAT LUQNG CAC THAM SO KPI
MANG 4G LTE-A CUA MOBIFONE TAI QUAN BA PINH, HOAN
KIEM — TP HA NOI

Trong chuong ndy, s& van dung cac kién thirc 1y thuyét tai chuong 1 va 2 dé thuc hién
viéc cai thién chat lugng vung phu song, tot do download, upload tai mot khu vuc thudc quan

Ba Dinh, Hoan Kiém, Thanh phé Ha Noi.

3.1 Gidi thiéu khai quat mang 4G LTE-A cua MobiFone tai Ha Noi
3.1.1 Céu hinh két néi co bin eNodeB dén EPC Core
3.1.2 S6 lwong eNodeB da trién khai trén dia ban Ha Néi dén T10/2019
Hién MobiFone da phu song 4G LTE-A toan bo cac quan huyén cta Ha Noi, chat
luong dich vu tét.Mang 4G LTE-A cta MobiFone co toc do tai xuéng trung binh dat 39,04

Mbit/s va tdc do tai Ién trung binh 1a 29,59 Mbit/s.
Bang 3.1: S6 lwgng tram eNode tai Ha Noi ciia MobiFone dén Thang 10/2019

STT Quéin/Huyén S6 lwgng eNodeB dén T10/2019
1 Ba Dinh 105
2 Ba Vi 11
3 Béc Tu Liém 53
4 Cau Gidy 115
5 Chuong My 33
6 Pan Phuong 12
7 bong Anh 44
8 DPbng Pa 150
9 Gia Lam 43
10 Ha Pong 76
11 Hai Ba Trung 119
12 Hoan buc 41
13 Hoan Kiém 85
14 Hoang Mai 111
15 Long Bién 93
16 Mé Linh 13
17 My Duc 11
18 Nam Tt Liém 68
19 Phu Xuyén 7
20 Phuc Tho 12
21 Québc Oai 18
22 Soc Son 46
23 Son Tay 24
24 Tay Hb 62
25 Thach Thét 17
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STT Quéin/Huyén S6 lwgng eNodeB dén T10/2019
26 Thanh Oai 12
27 Thanh Tri 47
28 Thanh Xuén 71
29 Thuong Tin 23
30 Ung Hoa 4
Tong 1526

(Ngudn: Chuong trinh SmartF- MobiFone 10/2019) [2]

3.2 Thu thap dir li€u mang (Driving test)

a. Khu vue thugc quan Ba Dinh

Tai khu vuc Hoang Hoa Tham, Vinh Phiic thudc quan Ba Dinh da thyuc hién cai thién
chét lwong mang:

Céc thong s6 do cao anten, azimuth, tilt trude khi toi wu:

Bang 3.2: Thong so d) cao anten, azimuth, tilt tram truéc t6i wu khu vue Ba Pinh

Do cao
STT Cell Azimuth Tilt co Tilt dién
anten
1 HBDO007C _LTE 24 290 4 10
2 HBD173A_LTE 31 140 0 12
3 HBD173B_LTE 31 250 0 12
4 HBD173C LTE 31 330 0 12

b. Khu vye thudc quin Hoan Kiém

Tai khu vuc Van Kiép thudc quan Hoan Kiém d3 thuc hién viéc cai thién chat luong
mang: khu vuc c6 chét luong tin hiéu thu dugc thap (RSRQ thip).

Céc thong s6 do cao anten, azimuth, tilt truéce khi toi vu:

Bang 3.3: Thong s0 dd cao anten, azimuth, tilt tram truée to6i wu khu vue Hoan Kiém

Do cao
STT Cell Azimuth Tilt co Tilt dién
anten
1 HHKI107B_LTE 27 160 3 2
2 HHK107C _LTE 27 220 6 2

3.3 Phén tich dwa ra cac thay ddi (Change Request)

a. Khu vue thugc quan Ba Pinh
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Dua vao ban d6 ving phu song di thu thip & trén. Ta thdy rang khu vuc danh déu co
chat lugng khong tot do hudng C ciia tram HBD007 dang pht 1éch vé hudng Béc. Vi vy can
diéu chinh huéng 1éch xudng huéng Nam. Mot sé khu vuce 1an can vang pha hep do tram
HBD173 anten dang dé cup can mé rong ving phu bang cach ngang anten 1én. Tir d6 ta s& co
quyét dinh diéu chinh nhu bang 3.4 duéi day:

Bang 3.4: Bang diéu chinh cac thong sb toi wu khu vie Ba Dinh

Tilt Tilt
Do Azimuth
. Tilt | co Tilt | dién
STT Cell cao | Azimuth dieéu . .
co | diéu | dién | diéu
anten chinh
chinh chinh
1 HBDO007C LTE | 24 290 270 4 6 10
2 | HBDI173A LTE| 31 140 0 2 12
3 |HBDI173B LTE | 31 250 0 2 12
4 | HBD173C LTE | 31 330 0 2 12

b. Khu vire thude quan Hoan Kiém

Dua vao ban d6 chat luong tin hiéu, ta théy khu vuc duoc do kiém kha xa khu vuc
tram cell HHK107B & HHK107C. Vi vay phuong 4n tot nhat 14 nang goc nging anten theo
bang 3.5 dudi day:

Bang 3.5: Bang diéu chinh cac thong sb t6i wu khu vure Hoan Kiém

Tilt Tilt
bo Azimuth
. Tilt | co Tilt | dién
STT Cell cao | Azimuth dieéu . .
co | dieu | dién | dieu
anten chinh
chinh chinh
1 HHK107B_LTE | 27 160 3 2 6
2 | HHK107C LTE | 27 220 6 2 6

3.4 Thue hién thay déi va danh gia két qua dat dwoc

a. Khu vue thugc quan Ba Pinh
Sau khi phan tich ta s& tién hanh cac diéu chinh, sau d6 di thu thap lai dir liéu dé kiém

tra danh gia. Sau khi diéu chinh, chat luong tin hiéu, thong lugng duong 1én, théng lugng
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duong xuéng dugc cai thién 1o rét. Bang 3.6 théng ké cac chi tiéu d3 duoc cai thién. Chi tiét

tai cac hinh 3.7; 3.8; 3.9; 3.10

Bang 3.6: Két qua chit lwgng cic thong s6 sau tdi wu tai khu vue Ba Pinh

STT Tén KPI Trude tdi wu Sau tdi wu

1 RSRP -110dBm dén -95dBm | -95dBm dén —85dbm

2 RSRQ - 18dB dén -14dB -10dB dén -6dB
Thong lugng duong 1én

3 _ 2500kbps 5000kbps

(Throughput Uplink)
Thong luong duong xubng

4 5000kbps 10000kbps

(Throughput Downlink)

b. Khu vue thude quan Hoan Kiém

Sau khi phan tich, ta thuc hién diéu chinh va do kiém lai. Két qua dat dugc nhu bang

3.7:
Bang 3.7: Két qua chat lwong cic thong sb sau toi wu tai khu vue Hoan Kiém
STT Tén KPI Truéc toi wu Sau t6i wu
1 RSRQ -18dB dén -14dB -14dB dén 10dB
3.5 Két luan chwong 3

Trong chuong 3 da tim hiéu tong quan vé mang thong tin di dong 4G ctia MobiFone
tai Ha N§i. Sau d6 ludn van da van dung céac ly thuyét cua chuong 1, chuong 2 dé t6i wu tham
s6 RSRP, RSRQ, Throughput Downlink, Throughput Uplink ctia mot sd vi tri thudc quan
Hoan Kiém, Ba Dinh cua thanh phé Ha Noi.
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KET LUAN

Cong tac cai thién chat lugng mang thong tin di dong ludn ludn duoc thuc hién hang
ngay, hang gio tai cac nha mang vién thong ndi chung va mang MobiFone néi riéng nhim

dam bao chét lwong mang t6t nhat phuc vu khach hang.

Pé thyc hién cong viéc hiéu qua can nam ving 1y thuyét hé thong thong tin di dong,
cac cdu hinh mang, ban d6 vung phu song, dic tinh cua timg thiét bi, quy hoach timg ving.

Tt d6 ap dung céc kién thirc vé to1 vu hdéa nham cai thién chat lugng mang.

Dé tai“Cii thién chét lwong cdc tham s6 KPI mang 4G LTE-A ciia MobiFone tai
khu viee qudn Ba Pinh, Hoan Kiém — TP. Ha Ni ”da thuc hién tim hiéu vé mang thong tin
di dong 4G LTE —A ndi chung va téng quan vé mang 4G LTE — A ctia MobiFone tai Ha Noi.
Sau do ap dung cac kién thuc vé ti wu dé cai thién chat lugng mang ctia MobiFone tai mot

khu vuc thugc quan Ba Binh, Hoan Kiém - TP. Ha Noi.

- Két qua dat duogc cta luan van
Lu4n vin d3 trinh bay cong tac cai thién chat luong cac tham sé KPI mang 4G LTE-A
tai MobiFone. Cac nha mang khac c6 thé tham khao dé nang cao chét luong mang 4G LTE —

A cua minh.

- Khuyén nghi dé xuét

Hién nay ving phi song 4G ngdy cang md rong, cac nha mang can tap trung mé rong
vung phu séng, cai thién chat luong CSHT nha tram dé nang cao hon nita chat lugng mang

Mang 4G LTE-A la mang thong tin di dong tdc do cao, doi hoi mot mang truyén dan
da nhanh dé dap tng dich vu. Vi vy cac nha mang can xay dung mot mang truyén dan 100%
str dung cap quang dé ning cao chat luong.

Viéc trién khai 4G LTE-A tai c4c toa nha cao tang ciing dang gap kho khan do hé thong
phu song trong toa nha cii chua hd trg anten MIMO. Vi vay cac nha mang can d'fly nhanh viéc

trién khai 4G trong cac tda nha cao tang.

- Hudng nghién ctru tiép theo
Tir nén tang t6i wu hoa mang 4G LTE-A, ta c6 thé tiép tuc nghién ctru trong viéc trién

khai mang 5G.



