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MO PAU

Nganh vién thong di ching kién sy phat trién ngoan muc trong thoi gian vira
qua. Mang thong tin di dong thé hé thir hai (2G) sir dung cong nghé ki thuét so,
trong nhitng nim gan ddy, di dat duoc nhitng thanh coéng hét stc to 16n. Tiép ndi
nhiing thanh cong niy, mang thong tin di dong thé hé thir ba (3G) da ra doi va dang
duoc trién khai tai nhiéu noi trén thé giéi. Tuy nhién, khi ma cong nghé mang thong
tin di dong thé hé thir ba van con chua cé du thoi gian dé khang dinh vi thé cia
minh, thi thé gidi da bit dau viéc nghién ctru va chuan hoa cong nghé thong tin di
dong thé hé thu tu (4G), v6i ¥ tudng hudng téi mot mang ludi di dong cb ciu tric
don gian, dwa hoan toan trén nén tang cong nghé chuyén mach goi IP, véi bing
thong rong va tbc @6 cao. Trén thuc té, 4G ra doi nhu mot giai phap dé vuot 1én
nhirng giéi han va nhitng diém yéu van con ton tai ctia mang 3G.

Tai Viét Nam hién nay, cac nha mang da trién khai phu séng 4G trén 63 tinh
thanh va dua vao khai thac thuong mai phuc vu khach hang. Trong do, cong nghé
4G LTE-A 1a nén tang cong nghé 4G chinh trién khai tai Viét Nam. Tur thuc tién
nay, mot trong nhitng nhu cau cip bach da va dang dugc dit ra 1a can phai c¢6 nhing
nghién ctru nghiém tic vé nén tang cac cong nghé thé hé tht tu (4G), dé c6 thé cai
thién chat luong mang thong tin di dong 4G LTE-A sao cho phu hop véi cac thuc
tién cong nghé va nhu cau thi truong ddc thu ctia Viét Nam.

DPé tai “Cdi thién chit lwong cdc tham sé KPI mang 4G LTE-A ciia
MobiFone tai khu vwe quin Ba Pinh, Hoan Kiém — TP. Ha N$i” duoc thuc hién
v6i muc dich nghién ctru v& nén tang cac cong nghé thé hé thir tw 4G LTE-A, dé
dua ra cac giai phap cai thién chat lwong cac tham sé KPI nhim nang cao chét
lugong mang 4G LTE-A phuc vu dia ban trong diém Ha Noi caa MobiFone. Dé tai
nay dugc trinh bay thanh ba chuong:

Chuong 1: Téng quan vé mang 4G LTE-A.

Chuong 2: Cac giai phap cai thién chat luong mang 4G LTE-A.

Chuong 3: Cai thién chét lugng cac tham s6 KPI mang 4G LTE-A cia
MobiFone tai quan Ba Pinh, Hoan Kiém — TP Ha Noi.



CHUONG 1 - TONG QUAN VE MANG 4G LTE-A
1.1. Xu huéng phat trién ciia mang thong tin di dong [1]

Khi cac nganh thong tin quang ba bang vo tuyén phat trién thi y tuong vé
mot thiét bi dién thoai khong day da ra doi, la tién than cua mang thong tin di dong
sau nay. Nam 1946, mang di¢n thoai vo tuyén dau tién duoc thir nghiém tai St.
Louis, bang Missouri ciia My. Sau nhitng ndm 50, viéc phat minh ra chit ban din
cling dd c6 nhirg anh hudng rat 16n dén linh vuc thong tin di dong. Ung dung cia
cac linh kién ban dan vao linh vuc thong tin di dong da cai thién duoc mot s6 nhuoc
diém ma trudc day chua lam dugc.

Thé hé thong tin di dong khong day thir 1 1a thé hé thong tin twong tu sir
dung coéng nghé da truy nhap phan chia theo tan s6 (FDMA). Thé hé tha 2 sir dung
k¥ thuat sb véi cong nghé da truy nhap phan chia theo thdi gian (TDMA) va phan
chia theo ma (CDMA). Thé hé tht 3 ra doi danh gia sy nhay vot nhanh chéng ca vé
dung luong va tng dung so vé6i cac thé hé trude do, voi kha ning cung cip cac dich
vu da phuong tién trén nén tang chuyén mach goi. Pay 1a thé hé thong tin di dong
dang duoc trién khai & nhiéu qudc gia trén thé giéi. Hinh v& 1.1 duéi dy thé hién

qua trinh hinh thanh va phat trién ctia cic hé thong thong tin di dong 1G-2G-3G va

sau 3@G.
3 3 3 A
1G [ 2G ] 256G ][ 3G [ 3,56 [ 4G
) J J w
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Hinh 1.1: Qua trinh phat trién cic cong nghé thong tin di dong



1.1.1 H¢ théng théng tin di dpng thé hé thir nhit (1G)

Nhiing hé thong thong tin di dong dau tién, hién nay dugc goi 1a thé hé thir
nhat (1G), sit dung coéng nghé analog da truy nhap phan chia theo tan s6 (FDMA) dé
truyén kénh thoai trén séng vo tuyén dén thué bao dién thoai di dong. Voi cong
nghé nay, khach hang c6 thé str dung duoc dai tAn da gan cho ho ma khéng bi tring
lap nho viéc chia phd tan ra thanh nhiéu doan. Mot vi du dién hinh cta hé thong
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 la dang ké.

- BTS phai c6 bd thu phat riéng 1am viéc vi mdi MS.

Hé thong thong tin di dong thé hé 1 str dung phuong phap da truy nhap don
gian. Tuy nhién hé théng khong thod man nhu ciu ngay cang ting cua ngudi dung
vé ca dung lugng va téc do. Vi cac khuyét diém trén ma nguoi ta dua ra hé thong
thong tin di dong thé hé 2 vu diém hon thé hé 1 vé ca dung luong va cac dich vu
duoc cung cap.

1.1.2 H¢ thﬁ'ng thong tin di dong thé hé thir hai (2G)

Lich st hinh thanh ciia hé thong thong tin di dong 2G (GSM) bét dau tir mot
dé xuat vao nam 1982 cua Nordic Telecom va Netherlands tai CEPT (Conference of
European Post and Telecommunication), dé phat trién mot chuan té bao s6 méi dap
mg voi nhu ciu ngay cang ting cua mang di dong Chau Au. 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. M{t sb tiéu chuan chinh cta hé théng la:

- Chét lugng am thoai chinh thuc su t6t.

- Gia dich vu va thué bao giam.

- Hb tro lién lac di dong qudc té.

- Kha ning hd tro thiét bi ddu cudi trao tay.

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



- Kha nang tuong thich ISDN.

O Viét Nam, hé théng thong tin di dong sé GSM duogc dua vio trién khai tir
nam 1993, va hién dang dugc Tong cong ty vién thong MobiFone khai thac rat hiéu
qua v6i mang thong tin di dong MobiFone theo tiéu chuan GSM. Tét ca hé thong
thong tin di dong thé hé 2 déu str dung k¥ thuat diéu ché sb, voi 2 phuong phap da
truy nhap:

- Pa truy nhap 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.

Cong nghé di¢én thoai di dong GSM hién nay dang ton tai nhiéu han ché, va
s€ som duoc thay thé bﬁng nhirng cong nghé tién tién hon, hd tro tdi da cac dich vu
nhu Internet hay truyén hinh. Véi cac cong nghé thé hé méi nhu 3G, 4G, cac nha
khai thac mang c6 thé cung cép nhiéu dich vu dit liéu cho cac khach hang cua minh,
qua d6 tang dang ké doanh thu trung binh trén mét thué bao.

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

Pé dap tng nhu ciu ngay cang ting va cac dich vu thong tin di dong cong
nghé cao, ngay tir ddu nhitng nim dau cua thap ky 90, hé théng thong tin di dong
thé hé thtr ba da dugc tién hanh nghién ctru va hoach dinh. O thé hé th ba nay, cac
hé thong thong tin di dong c6 xu thé hoa nhap thanh mot tiéu chuan duy nhat va co
kha nang phuc vu & toc do bit 1én dén 2Mbit/s. Dé phan biét voi cac hé thong thong
tin di dong bang hep hién nay, cac hé thong thong tin di dong thé hé thir ba nay
dugc goi 1a cac hé théng thong tin di dong bing rong. Nhiéu tiéu chuin cho hé
thong thong tin di dong thé hé thir ba di duoc dé xuat, trong d6 2 hé théng W-
CDMA va CDMA2000 duoc ITU chép thuan va dua vao hoat dong trong nhitng
nim dau cua nhitng thap ky 2000. Cic hé thong nay déu st dung cong nghé
CDMA, cho phép thyc hién tiéu chuan toan thé giéi cho giao dién v tuyén cua hé

thdng thong tin di dong thé hé thir ba:



“W-CDMA (Wideband Code Division Multiple Access) 1a sy ning cip cua
céc hé thong thong tin di dong thé hé 2 sir dung cong nghé TDMA nhu: GSM, IS-
136.

*CDMA2000 13 su nang cap cua hé thong thong tin di dong thé hé 2 st dung
cong nghé¢ CDMA: IS-95.

Hé thong W-CDMA (hién dang dugc trién khai tai ca ba nha khai thac di
dong 16n tai Viét Nam), duoc xay dung trén co s¢ mang GPRS. Vé mit churc nang,
¢6 thé chia cu tric mang W-CDMA ra 1am hai phan: mang 15i va mang truy nhap
v6 tuyén (UTRAN), trong d6 mang 15i sir dung toan bd ciu tric phin cing cia
mang GPRS con mang truy nhap vo tuyén la phan ning cép cia W-CDMA. Tur
quan diém chuin hoa, ca thiét bi dau cudi 3G (UE) va UTRAN déu bao gém nhiing
giao thirc mdi duogce thiét ké dua trén cong nghé vo tuyén W-CDMA, trai lai mang
16i lai dugce dinh nghia hoan toan dya trén GSM. Piéu nay cho phép hé théng W-
CDMA phat trién mang tinh toan ciu trén co s cong nghé GSM. M6 hinh cau tric
mot mang di dong W-CDMA duoc thé hién nhu hinh v& 1.2 duéi day.
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Hinh 1.2: Céu triic mang W-CDMA



1.2 Kién triic mang thong tin di dong thé hé thir tr 4G LTE-A
1.2.1 Kién triic mang thong tin di dong thé hé thir tw 4G LTE
1.2.1.1 Tong quan vé hé thdng thong tin di dong 4G LTE

LTE 1a hé théng thong tin bang thong rong thé hé thtr tu, duoc dinh nghia
boi ITU-R trong Release 8. 3GPP dit ra yéu cau rat cao cho LTE, bao gdm viéc
giam chi phi cho mdi bit théng tin, cung cap cac dich vu tot hon, sir dung linh hoat,
hiéu qua cac bang tan hién c6 va bang tin mai, don gian hoa kién tric mang véi cac
giao tiép mo va gidm dang ké nang luong ti€u thu & thiét bj dau cudi. Cac muc tiéu
clia cong nghé c6 thé duoc trinh bay nhu sau:

- Tc d6 dinh tire thoi voi bang thong 20MHz:

» Tai 1én: 50 Mbps.
> Tai xudng: 100 Mbps.

- Dung lugng dir liéu truyén tai trung binh ctia mot nguoi 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 t8i wu voi toe do di chuyén ctia thué bao 1a 0-15 km/h. Van hoat
dong tot v6i toe do tir 15-120 km/h. Van duy tri duoc hoat dong khi thué bao di
chuyén véi toe d6 tir 120-350 km/h (thdm chi 500 km/h tiy bing tan).

- Céc chi ti€u trén phdi dam bdo trong ban kinh ving phu song Skm, gidm
mot chut trong pham vi dén 30km. Tir 30-100km thi khong han ché.

- Do dai biang thong linh hoat: ¢6 thé hoat dong & nhiéu bang tan ca chiéu 1én
va chiéu xudng. Hd trg ca hai truong hop d6 dai bang 1én va biang xubng bang nhau
hodc khong.
1.2.1.2 Kién trac mang LTE

Nhu d3 dé cap ¢ trén, mang di dong LTE duoc thiét ké dé hd tro cho cac dich
vu chuyén mach géi, d6i 1ap véi chuyén mach kénh truyén théng. Muc tiéu cua
cong nghé hudng toi viée cung cp mot két ndi IP giira cac UE (User Equipment) va

PDN (Packet Data Network), duy tri lién tyuc trén nhitng itng dung ngudi dung trong



sudt qua trinh di chuyén. LTE cung v6i SAE tao thanh hé thong mang goi cai tién
EPS (Evolved Packet System).

a. Kién tric mang tong quan

CAu trac co ban mang luéi LTE, véi cac thanh phan chinh 1a mang 18i va
mang truy nhap vo tuyén LTE, duogc thé hién nhu & hinh vé 1.3 dudi day. So sanh
v6i UMTS, mang vo tuyén LTE c6 cdu tric thanh phan it phirc tap hon.

Cac mang ngoai (IMS, Internet) Lép dich vu
PCRF P?W HE':S EPC
SGW MME
eNodeB '/{A‘ ‘ A‘\‘ E-UTRAN
ﬂ ﬂ Q User Equipments

Hinh 1.3: Ciu triic tong quan mang LTE

Mot trong nhitng muc tiéu hudng t6i cua cong nghé LTE 1a t6i thiéu hoa sb
luong céc thanh phan mang. Do d6, trong mé hinh cau tric nay, cac RNC da dugc
g& bo. Chirc ning cia cac tram diéu khién s& dugc chuyén mot phan sang cac tram
co sO, va mot phan sang cac nut Gateway cila mang 15i. Dé phan biét véi cac tram
co s0 UMTS, cac tram co s¢ cua LTE dugc goi 1a Enhanced NodeB (eNodeB). Cac
tram co s& nay s€ thuc hién chirc nang quan 1i dir li¢u truyén tai mot cach ddc lap,
dong thoi bao dam chat lwong dich vu. Hinh v& 1.4 duéi day thé hién sy chuyén do6i

trong cau triic mang tir W-CDMA (UMTS) sang LTE.



UMTS 3G: UTRAN EPC (Evolved Packet Core)

GGSN
— T~
/ T~
}g;‘ q‘.%i- -.‘EL -Eg’;
NB NB NB NB
NB: NodeB (base station) eNB: E-UTRAN NodeB
RNC: Radio Network Controller MME: Mohility Management Entity

8GSN: Serving GPRS Support Node
GGSN: Gateway GPRS Support Node

S-GW: Serving Gateway

RIS BE3te P-GW: PDN ( Packet Data Network) Gateway

Hinh 1.4: Sy chuyén dbi trong cu triic mang tir WCDMA 3G sang LTE

Cic thanh phan mang co ban:

eNodeB: Tram thu phat song co s¢ trong mang LTE

MME (Mobility Management Entity): chiu trach nhiém xtr ly nhitng chuc
nang mat bang diéu khién, lién quan dén quan 1y thué bao va quan 1y phién.
Gateway dich vu (Serving Gateway-SGW): 13 vi tri két ndi dir liéu goi voi E-
UTRAN. SGW ciing hoat dong nhu mot node dinh tuyén dén nhiing thanh
phan mang cong nghé 3GPP khac.

P-Gateway (Packet Data Network-PGW): 13 diém dau cubi cho nhirng phién
huéng vé mang dit liéu gbi bén ngoai. PGW ciing 1a router két ndi dén mang
Internet.

PCRF (Policyand Charging Rules Function): diéu khién chirc ning tao ra
bang gia va cau hinh hé théng con da phuong tién IP (IMS - IP Multimedia
Subsystem) cho mdi ngudi dung.

HSS (Home Subscriber Server): 13 noi luu trit dit liéu ngudi dung cua tit ca
cac thué bao trong mang. HSS 1a co s& dir li€u chu trung tdm cua nha khai

thac



b. Kién tric mang 16i

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

PCRF PGW HSS EPC

SGW MME

Hinh 1.5: Kién triic mang 16i LTE
Cic thanh phan chinh:

o Serving Gateway (SGW): SGW thuc hién chirc ning dinh tuyén va chuyén
tiép cac goi dir liéu khach hang, trong khi van hoat dong nhu mot 16p giao
tiép di dong cho 16p ngudi dung trong qua trinh chuyén giao giita cac eNB.
SGW con thyc hién chtc niang chuyén ving gitta LTE va cac cong nghé
3GPP khac (két ndi giao dién S4 hay chuyén tiép luu luong giita cac hé
thdng 2G/3G va PDN GW). Bdi voi cac UE ¢ trang thai khong sir dung
(idle), SGW két ndi duong dit liéu hudng xubng va danh thic (paging) UE
khi c6 dir liéu hudng xudng. N6 ciing quan 1y va luu trit cac ngit canh cho
UE, vi du nhu cic tham s6 cta phién dich vy IP, thong tin dinh tuyén noi
mang. SGW ciing thuc hién sao chép luu lugng nguoi dung trong truong hop
trién khai nghe 1én hop phap (lawful interception).

e Packet Data Network Gateway (PGW): PGW cung cip két nbi cho UE dén
cac mang goi ngoai v4i viée hoat dong nhu mot cong ra vao cho luu luong

UE. M6t UE ¢6 thé c6 nhiéu két ndi t6i nhiéu PGW. PGW cling thyc thi viéc
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ap dat chinh sach, loc goéi cho nguoi dung, hd tro ghi cudc va nghe 1én hop

phap. Mot vai tro quan trong khac cia PDN GW 1a hoat dong nhu mot cong

giao tiép di dong gittacong nghé 3GPP va cac cong nghé khac nhu WiMAX
va 3GPP2 (CDMA 1X hay EvDO).

o Mobility Management Entity (MME): MME 1a thanh phan diéu khién quan
trong nhat cia mang truy nhap LTE. N6 dam nhiém cac chirc ning sau:

o Tim kiém UE trong trang thai idle va danh thirc (paging), bao gom ca
truyén tai lai.

o Kich hoat/giai hoat cac phién dir li€u, lya chon SGW cho mot UE khi
bat dau két ndi va chuyén giao trong mang LTE lién quan t&i thay doi
node trong mang 16i.

o Xéc dinh nguoi dung (trao d6i voi HSS), hay tao ra va phan bo cac
nhan dién tam thoi (temporary identities) dén UE.

o La diém két cudi trong mang cho viéc mi héa/bao vé tich hop béo
hiéu NAS va xur ly viéc quan 1y ma an ninh.

o Hb tro bao hiéu danh cho nghe 1én hop phép.

o Cung cip cac chirc nang 16p dicu khién cho chuyén giao di dong giita
LTE va mang truy nhap 2G/3G voéi két cudi giao dién S3 tir SGSN tai
MME.

o La diém két cudi giao dién S6a dén HSS cho cic thué bao chuyén
vung.

c. Kién triic mang truy nhap vé tuyén (E-UTRAN)

Nhu d3 duogc trinh bay trong phan ciu trac tong quat, mang truy nhap vo
tuyén cong nghé LTE, E-UTRAN, don gian bao gdbm mot mang ludi cac eNodeB.
Céc eNodeB nay két ndi v6i nhau thong qua cac dudng giao tiép X2, va két ndi voi
EPC bang dudng giao tiép S1.

Céc tram co sO gid ddy cling chiu trach nhiém thuc hién chuyén giao giita
cac UE tich cyc va gui dir liéu nguoi dung tr mang co so hién tai sang mang co s&

moi thong qua cac duong giao tiép X2. Khong giong nhu trong W-CDMA, céc
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mang v6 tuyén LTE chi thuc hién cac cudc chuyén giao ctng, tic 1a vao mdi thoi
diém chi c6 mot cell lién lac véi UE.

Puong giao tiép két ndi eNodeB véi cac gateway 1a duong S1. Pudng giao
tiép S1 nay dya hoan toan trén giao thtrc IP, va khong lién quan toi cac cong nghé
van chuyén tang thap. Day ciling 13 mot khac biét 16n so v6i W-CDMA. Céc tram co
so duogc trang bi cong Ethernet 100Mbit/s, 1Gbit/s, hoic cac céng cap quang
Gigabit Ethernet.

Giao thuc gitta cac eNodeB va UE 1a giao thttc 16p truy nhdp AS (Access
Stratum). E-UTRAN chiu trach nhiém vé cac chirc ning lién quan dén vo tuyén,
gbm co:

J Quan li ngudn tai nguyén vo tuyén.
J Nén Header.

° Bao mat.

e Kétndivéi EPC.

V& phuong dién mang, mdi EnodeB s& quan 1i mot sé luong cell nhat dinh.
Khac véi 2G hay 3G, LTE tich hop chtic ning bo diéu khién vo tuyén trong cic
eNodeB. Diéu nay cho phép su twong tac thich hop giira nhitng 16p giao thirc khac
nhau ctia mang truy nhap vo tuyén, giam tré va cai thién hiéu suat. Viéc diéu khién
phan phéi s€ tranh dugc tinh trang doi hoi mdt bd diéu khién xu li chuyén sau, do
d6 ciing dan toi viée tiét kiém chi phi dau tu s& giam gia thanh. Hon nita, khi LTE
khong hd trg chuyén giao mém thi khong can chirc nang lién két dir lidu tap trung
trong mang.
1.2.1.3 Cong ngh¢ truy nhap

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

a. Cong nghé da truy nhip phan chia theo tin s6 truc giao (OFDMA)

Cong nghé da truy nhdp OFDMA dua trén nén tang cong nghé diéu ché truc
giao OFDM, mdt trudong hop dic biét ciia phuong phap diéu ché da séng mang.
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Nguyén 1y co ban ciia OFDM 1a chia nhé mét ludng dit liéu tbc d6 cao thanh nhiéu
ludng dit lidu toc d6 thap hon va phat mdi ludng dit liéu d6 trén mot sdng mang con
khac nhau. Céc séng mang ndy duoc diéu ché dé truc giao v6i nhau, va nhd dé phd
tin hiéu ctia cac song mang nay dugce phép chong lan 1én nhau ma phia dau thu van
6 thé khoi phuc lai dugc tin hi€u ban dau. Su chéng l4n phé tin hi€u nay lam cho
hé théng OFDM c6 hiéu sut sir dung phé 16n hon nhiéu so v&i cac ki thuét diéu ché
thong thuong. Pong thoi, bai vi chu ki cia cac ki hiéu ting 1én nén luong nhidu gay
ra do do trai tré da duong dugc giam xudng mot cach dang ké. Nguyén 1y st dung

cac s6ng mang con truc giao nay dugce minh hoa cy thé trong hinh 1.6 duéi day:

Cac song mang con

Hinh 1.6: Nguyén ly sir dung cic song mang con truc giao trong OFDM

Hinh 1.7 du6i ddy thé hién su khac nhau vé pho tan sd giita cac ki thuat truy
nhap FDMA va OFDMA. Bing céch sir dung k¥ thuat da séng mang con chong
xung, ta co thé tiét kiém duoc dang ké bang thong st dung.

<te B L= -1 = O s TR < = e < kw7 < s

Phd tan sd& FIDMLA Tan s&

iy |
FX11RI1]

— » Tiét kiém bang -—
thong

] 1
L1 30 5§ vV >

Pho tan s& OFIDMA ’ ran s&

Hinh 1.7: So sanh phd tin sé cac ky thuait FDMA va OFDMA

K§ thuat OFDMA trong truy nhap dudng xudng co cac vu diém nhu:
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e Loai bo hién tugng nhidu xuyén tin hiéu ISI (Inter-Symbol Interference) néu
d6 dai chudi bao vé (guard interval) 16n hon d9 tré truyén dan 16n nhét cia
kénh truyén.

e Thyc hién viéc chuyén doi chudi dir liéu tir ndi tiép sang song song, ting chu
ky ctia céc ki hiéu, dan toi viéc giam sy phan tan theo thoi gian giy boi trai
tré do truyén din da duong.

e T6i wu hiéu qua phd tan do bing viéc cho phép chdong phd giita cac song
mang con. Han ché dugc anh hudng cia fading bang cach chia kénh fading
chon loc tan sd thanh cac kénh con phang twong Gng véi cac tan sb song
mang OFDM khac nhau.

e Phil hop véi viée thiét ké hé théng truyén din bang rong (toc do truyén dan
cao), giam thiéu anh hudng ciia phan tap vé tan sb (frequency selectivity)
dbi voi chit luong hé thdng so véi hé thdng truyén dan don song mang.

e Cau triic may thu don gian. Tuong thich véi cac bo thu va cac antenna tién
tién.

e Thich tng duong truyén va lap biéu trong mién tan so.

Tuy nhién, k¥ thuat OFDMA ciing c6 mot s6 nhuoc diém sau:

e Duong bao bién do cua tin hiéu phat khong bang phang. Piéu nay giy ra
méo phi tuyén & cac bo khuyéch dai cong suit & may phat va may thu.

e Cac chudi bao vé dugc sur dung dé triét tiéu nhidu phan tap da duong, nhung
ddng thoi ciing 1am giam di mot phan hiéu suét sir dung dudng truyén, do
ban than cac chudi bao vé khong mang thong tin c6 ich.

e Do yéu cau vé diéu kién truc giao giita cac song mang phu, hé théng OFDM
rat nhay cam véi hiéu tmg Doopler ciing nhu sy dich tan (frequency offset)
va dich thoi gian (time offset) do sai s6 dong bo.

b. K¥ thuat da truy nhap SC-FDMA
Ky thuat da truy nhap phan chia theo tan s6 don séng mang SC-FDMA
(Singer Carrier — FDMA) 1a k¥ thuat dugc 3GPP st dung cho dudng truyén huéng

1én cta LTE. Cac tin hiéu SC-FDMA c¢6 ty s6 cong suat dinh trén cong suat trung



14

binh (PAPR - Peak to Average Power Ratio) thap hon nhiéu so véi ky thuat
OFDMA. Diéu nay gitp ting dang ké hiéu qua sir dung cac bo khuéch dai cong suat
tai UE. Ngoai ra, viéc xir 1y tin hiéu cia SCFDMA c6 mét s6 diém twong dong véi
OFDMA, va do d6 cac tham s hudng xudng va huéng 1én van co6 thé can ddi vai
nhau.

Gidng nhu trong OFDMA, cic may phat trong ky thuat SC-FDMA ciing sir
dung céc tan s truc giao khac nhau dé phét di cac tin hiéu thong tin. Tuy nhién, cac
ky hiéu nay duogc phat di 1an lugt chtr khong phai song song nhu trong OFDMA, va
do d6 lam giam dang ké su dao dong vé bién do ctia dudng bao tin hiéu séng phat,
dan t6i viéc cac tin hiéu SC-FDMA c6 PAPR thép hon so voi cac tin hicu OFDMA.
Doi lai, cac tin hiéu SC-FDMA thu duoc tai cac tram géc bi nhiéu gilta cac ky tu
kha 16n. Cac tram gdc s& phai sir dung bd cin bang thich img mién tan sb dé loai bo

nhicu nay.

. H -T-‘

OFDMA SC<FDMA

Hinh 1.8: OFDMA va SC-FDMA

Hinh v& 1.8 trén day cho thiy su khac nhau giita OFDMA va SC-FDMA
trong qua trinh truyén cac ky hiéu sb liéu theo thoi gian. G mo hinh thi nghiém nay,

mdi nguoi st dung s& duoc cap bdn séng mang con (P = 4) voi bing thong song
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con bang 15KHz. Mdi ky hiéu OFDMA hoic SC-FDMA truyén bén bit s liéu
duogc didu ché QPSK cho nguoi st dung. Déi véi OFDMA, bdn bit s6 liéu nay dugc
truyén ddng thoi véi bing tan con cho mdi ky hiéu 1a 15KHz trong mdi khoang thoi
gian hi¢u dung TFFT cia mot ky hiéu OFDMA, trong khi do6 ddi véi SC-FDMA,
bdn ky hiéu sb liéu nay duoc truyén 1an luot trong khoang thoi gian bang 1/P (P =
4) thoi gian hiéu dung cua mot ky hiéu SC-FDMA véi bing tan con bang P x
15KHz (4 x 15 KHz) cho mdi ky hiéu.

Trong k¥ thuat OFDM, bién d6i Fourier nhanh FET dugc st dung ¢ dau thu
cho mdi khéi ky tu, va FFT ngugc & dau phat. Con véi SC-FDMA, ca hai thuat toan
nay dugc str dung o ca dau phat va dau thu. Cau tric cac bd thu-phat tin hiéu SC-

FDMA duoc trinh bay cu thé trong hinh 1.9 duéi day:

B3 phit

Chudi dirligu | . ; ; ' E Chén chu_f:t
. _-i Diéu cheé DFT Si;':: :ﬂaa“g : IFFT H tlﬂl]f.. mhieu ‘
Tan s0

L _—
.

Bi thu

G b6 chudi
MMSE Equaliser FFT chong nhiéu

l IDFT i—» Giai diéu ché '—. Chudi dir liéu

Hinh 1.9: H¢ théng thu-phat SC-FDMA trong mién tin s

1.2.1.4 Ki thuat MIMO
Y tudng chu dao cia ki thuat MIMO (Multiple Input Multiple Output) 13 sir
dung nhiing wu diém cia duong truyén tin hiéu da duong. Hai gidi han chinh cia

kénh truyén thong tin 14 can nhifu da duong va giéi han vé dung lugng theo quy
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luat Shannon. MIMO loi dung tin hiéu da dudng giita may phat va may thu dé cai
thién dung luong c6 sin duoc hd tro bai kénh truyén. Bang cach st dung nhiéu
antenna & ca bén phat va bén thu, cing vé6i viée xtr 1y tin hiéu sd, k¥ thuat MIMO c6
thé tao ra nhidu dong dir liéu trén cung mot kénh truyén, tir d6 1am ting dang ké
dung lugng str dung.

Trong hé théng MIMO, cac bo phat giri dong dit liéu qua cac antenna phat.
Céc dong dir liéu nay s& dugc phét ra théng qua ma tran kénh truyén bao gém nhiéu
duong truyén giita cic antenna phat va cac antenna thu. Sau dé, bo phan thu nhan
céc vector tin hiéu tir c4c antenna thu va giai ma thanh thong tin gbc.

a. SU-MIMO

Ki thuat Singer User MIMO (SU-MIMO) thuong dugc str dung trong duong
truyén xudng, dé nang cao dung luong cell va téc d6 dir lidu. Voi SU-MIMO, céc
dong dir lidu (thuong 1a hai dong dir liéu) sé dugc tron véi nhau (ma héa) dé tao
thanh mot kénh truyén théng nhat. K§ thuit 2x2 SU-MIMO danh cho mét ngudi

ding tuyén xuéng s& dugc minh hoa cu thé trong hinh vé& 1.10 dudi day.

SU-MIMO

e = data strearm 1 -—_ | T - -
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Hinh 1.10: M6 hinh SU-MIMO va MU-MIMO
b. MU-MIMO
Trong ki thuat Multi User MIMO (MU-MIMO), dong dir li¢u da ngudi dung
dugce dén tir cac UE khéac nhau. Khi d6, dung lugng cell s& dugc md rong, nhung
tdc d6 dir liéu duoc gilt nguyén. Nang cao dung luong cell khong lam thay dbi gia
thanh hay pin ctia cac may phat UE chinh 13 wu diém noi bat cia MU-MIMO so véi
SU-MIMO. Tuy nhién, ky thuat MU-MIMO phure tap hon SU-MIMO. Hinh 1.11

sau day s€ mo ta sy khac nhau co ban gitra hai k¥ thuat nay.
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Hinh 1.11: So sanh giira MU-MIMO va SU-MIMO

P6i véi dudng truyén xubng, cdu hinh hai antenna & tram phat va hai
antenna thu & thiét bi dau cudi di dong chinh la cAu hinh co ban. Ngoai ra, cAu hinh
sit dung bon antenna ciing dang dugc nghién ctru. Pay chinh 1a ciu hinh SU-
MIMO, str dung ky thuat ghép kénh khong gian véi lgi thé so véi cac ky thuat khac
1a trong cung diéu kién vé bang thong sir dung va k¥ thuat diéu ché tin hiéu, SU-
MIMO cho phép ting tdc do dit liéu bang s6 1an cua sb lugng antenna phat.

c. Ghép kénh khong gian

Ki thuat ghép kénh khong gian cho phép phét cac chudi bit dir liéu khac nhau
trén cing mot block ngudn truyén xudng, loi dung cac hudng khong gian cua kénh
truyén vo tuyén. Nhitng dong dir liéu nay c6 thé 1a ciia mot nguoi dung (SU-
MIMO) hoic nhiéu nguoi ding khac nhau (MU-MIMO). Trong khi SU-MIMO ting
téc do dir liéu cho mot ngudi dung, MU-MIMO lai cho phép ting dung luong. K§
thuat ghép kénh khong gian dugc mo ta trong hinh vé 1.12 dudi day:
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Hinh 1.12: K§y thuat ghép kénh khong gian

DPbi voi duong truyén 1én tir thiét bi dau cudi di dong dén cac tram gbc,
nguoi ta st dung mod hinh MU-MIMO. Str dung mé hinh nay ¢ tram goc yéu cau st
dung nhiéu antenna, con & thiét bi di dong chi dung mot antenna dé giam chi phi.
Vé khia canh hoat dong, nhiéu thiét bi di dong dau cudi c6 thé phat lién tuc trén
cung modt kénh truyén hay nhiéu kénh truyén, nhung khong gay ra can nhidu voi
nhau boi vi cac pilot truc giao 1an nhau. Ky thut nay duoc biét dén voi tén goi ki
thuat da truy nhap mién khong gian (SDMA) hay con goi 1a MIMO 4o.

Cac cong nghé da antenna, bao gém ca dinh dang chum va ghép kénh theo
khong gian 1a cic thanh phan cong nghé then chdt vén c6 cua LTE va LTE-
Advanced. Thiét ké da antenna hién tai cung cp 1én dén bdn cong antenna véi cac
tin hiéu tham chiéu 6 cu thé tuong tmg ¢ dudng xudng, két hop vai k¥ thuat tién ma
hoa dua trén s6 ma. Ciu trac ndy cung cap ca ki thuat ghép kénh theo khong gian
1én dén bdn 16p, dua dén tdc d6 bit dinh 1a 300Mbit/s ciing nhu ki thuat dinh dang
chum (dya trén s6 ma). Két hop véi nhau trén do rong bang tan toan phan 1a 100
Mhz, so d6 ghép khong gian LTE hién tai s& dat duoc tdc do dinh 1a 1,5Gb/s, vuot
Xa 5o v&i yéu cau cia LTE-Advanced. Viéc ting sb 16p truyén dan duong xudng
vuot xa con sd bdn cling 1a mot ki thuat c6 tinh kha thi, va cé thé duoc su dung nhu

mot phan bo sung doi vdi su tang toc dinh thong qua viéc md rong bang tan.



19

1.2.2 Cong nghé thong tin di dong 4G LTE-A
1.2.2.1 Tong quan vé cong nghé thong tin di dong 4G LTE-A

LTE Advanced ra doi vao thang 3 nam 2011 trong Release 10 cua 3GPP, la
mot hé thong thong tin bing thong rong duoc phét trién va chuan héa trén nén tang
san c6 cua cong nghé LTE. Muc tiéu chinh ciia LTE Advanced 1a tip trung vao viéc
nang cao hon nita tbc do ciing nhu dung lwong phuc vu cia toan hé théng, thong
qua cac tinh ning, cong nghé moi nhu: Ghép nhiéu tan sd song mang (Carrier
Agrregation — CA); Cong nghé MIMO bic cao; Coéng nghé truyén ndi tiép
(Relaying) va K¥ thuat phdi hop da diém CoMP (Coordinated MultiPoint). Cac tiéu
chuan dugc quy dinh cho LTE Advanced bao gom:

- Tang tdc do dinh tire thoi caa dich vu dit lidu:

» Tailén: 1.5 Gbps.
> Tai xudng: 3 Gbps.

- Tang cuong hi¢u qua st dung bang thong, tir 16bps/Hz cia Release 8 1én
té1 30 bps/Hz tai Release 10

- Tang thém s6 luong ngudi ding c6 thé phuc vu tai cing mot thoi diém.

- Tang cuong chat luong dich vu tai cac cell edges.
1.2.2.2 Cong nghé ghép nhiéu tan s6 sdng mang

Trong 1y thuyét vé thong tin di dong bing thong rong, cach don gian nhat dé
tang téc do truy cap la mé rong thém bang thong. Tuy nhién, dé dam bao sy twong
thich v6i cac may dau cudi theo tiéu chuan R8 va R9 d3 duoc san xuit trude day,
viéc mo rong thém bang thong trong LTE Advanced dugc thuc hién thong qua viée
ghép nhiéu séng mang da dugc chuan héa theo R8 va R9. Cac séng mang ghép niy
¢6 thé dugc str dung cho ca Cong nghé da truy cap theo tan sé (FDD) ciing nhu thoi
gian (TDD).

Céc song mang (Carrier) st dung dé ghép duoc goi 1a sdng mang thanh phan,
v6i d6 16n linh hoat, tur 1,4 t61 20 MHz. Cong nghé Carrier Aggregation cua LTE
Advanced cho phép ghép t6i da téi 5 song mang thanh phan tir cic dai tan sé khéac
nhau, dé dat bang thong 1én téi 100 MHz. Ngoai ra, s6 luong song mang thanh phan
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tai duong truyén 1én va xubng cé thé khac nhau, véi didu kién sb séng mang tai
duong xudng ludn ludén 16n hon hodc bang tai duong 1én. Hinh v& 1.13 minh hoa

cho viéc ghép da song mang.

A

LTE-Advanced

R&/RO

Téi da 5 song mang thanh phin

(Component Carmier - CC) —

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

f - h
L UL
o n > %

Hinh 1.13: Cong ngh¢ ghép da song mang Carrier Aggregation

Cach don gian nhat dé ghép song mang 1a két hop cac song mang lién ké
cung bing tan, hay con goi 1a Intra-Band Contiguous CA. Tuy nhién, diéu nay
thuong khong kha thi do viée phan bd tan sd tai ting khu vuc dia 1y. Do vay, cong
nghé CA ciing cho phép ghép cic song mang thudc cac dai tan sé khac nhau, nhu

thé hién trong hinh 1.14:

Intra-band, contiguous n f Lu*_‘
: 3 i

Band 1 I. '.'
Intra-hand, non-contiguous - . f ﬁ
I Band 1 | / 1
Inter-band, non-contiguous - ._)f
(TE-Advanced " Bl Band2

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

MIMO cho phép cac tram thu phat va cac thiét bi di dong giri va nhan dir
lidubang nhiéu ang-ten. LTE ¢ hd trg phan nao MIMO nhung chi cho chiéu tai
xudng. Ngoai ra chuin ndy con gidi han sé luong dng-ten ¢ muc toi da 13 bdn bd
phat & phia tram thu phat va bon bo thu & thiét bi di dong. LTE-Advanced cho
phép tbi da tam cip thu phat ¢ chiéu tai xudng va bdn cip & chiéu tai 1én.

MIMO thuc hién hai churc nang:

- O moéi trudong khong day kha ning xdy ra can nhifu cao nhu tai ria cac
cell hodc trong mot 6 to dang di chuyén, cac bd phat va thu s& phdi hop véi nhau
dé tap trung tin hiéu vo tuyén vao mot huéng cu thé. Chirc ning tao bip song
(beamforming) nay giup cho tin hiéu thu dugc manh 16n ma khéng can phai ting
cong suit phat.

- Khi cudng dg tin hi¢u mong mudén manh con tin hiéu nhiéu yéu, nhu khi
ngudi ding ding yén va & gan tram phat thi MIMO ¢6 thé dugc dung dé 1am
tang toc do dit liéu hay ting s6 lugng ngudi ding ma khong phai dung thém phd
tan s6. K¥ thuat nay co tén 1a “ghép kénh khong gian” (spatial multiplexing)
gitip nhiéu ludng dir liéu duogc truyén di cung luc, trén cing tan s6 song mang.
Vi du, mot tram thu phat véi tam b phat co thé truyén déng thoi tam luéng tin
hiéu t6i mot may dién thoai c6 tam bo thu. Do mdi 1u6ng dit liéu t&i mdi bd thu
c6 huong, cuong do va thoi gian hoi khac nhau mgt chat nén céc thuat todn xu ly
trong may c6 thé két hop ching véi nhau va dwa vao nhitng khac biét nay dé tim
ra cac ludng dir liéu gbc. Thong thuong thi ghép kénh theo khong gian co thé
lam ting tbc d6 dir liéu ty 18 thuan véi sb cip ang-ten thu phat. Do viy, trong
truong hop kha quan nhat, tam cdp thu phat c6 thé ting tc d6 dit liéu 1én khoang
tam 1an. Hinh 1.15 dudi day thé hién ché 46 MIMO ciia LTE-A:



Uplink Multi-Antenna Tx

Hinh 1.15: MIMO trong LTE-A
1.2.2.4 Cong nghé truyén ndi tiép (Relaying)

Cong nghé truyén ndi tiép dugc diung dé mo rong ving phu song téi nhitng
noi ¢ tin hiéu yéu. Thong tudng cac bo truyén nbi tiép thong thudng, hay con goi
1a bd 13p lai kha don gian, chung nhan tin hiéu, khuyéch dai, rdi truyén di. LTE-
Advanced hd tro cac ché do truyén ndi tiép tién tién hon. Trudc tién nod s& giai ma
tat ca cac dit liéu thu dugce rdi sau do chi chuyén di nhitrng dir 1i€u c6 dich dén 1a cac
thiét bi di dong ma mdi bd truyén ndi tiép dang phuc vu. Phuong phap nay gitp
giam can nhiéu va ting sb luong may di dong két ndi téi bo truyén nbi tiép. LTE-
Advanced con cho phép cac bo truyén ndi tiép dung cung phd tan sb va cac giao
thirc cta tram thu phat dé lién lac véi tram thu phat va vai cac thiét bi dau cubi. Loi
thé cua viéc nay 1a né cho phép cac may LTE két ndi téi bo truyén nbi tiép nhu thé
d6 1a mot tram thu phét thong thuong. Bo truyén ndi tiép s& chi phat song vio
nhirng thoi diém cu thé khi ma tram thu phat khong hoat dong dé tranh gay nhidu
cho tram thu phat. Hinh 1.16 v& ntt chuyén tiép (Relay node) diung dé md rong phu
song va dugc két ndi voi nut chi goi 1a Donor cell qua giao dién vo tuyén

(Backhaul link).
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Backhaul link
EYN

Relay node

Donor cell

Hinh 1.16: So d cic node truyén trong cong nghé truyén néi tiép LTE-A
1.2.2.5 K§ thuat phdi hop da diém CoMP (Coordinated MultiPoint)

V& co ban, phdi hop da diém cho phép mot thiét bi di dong cung mét luc
trao d6i dit liéu voi nhiéu tram thu phat. K¥ thuat nay s& gitp cai thién hon nira
tin hi€u va tang tdc d6 dir liéu tai ria cell, noi ma c6 thé kho c6 duoc mot két ndi
t6t. Vi du nhu hai tram thu phat lién ké c6 thé cung lic gui dit liéu giéng nhau
t6i mot thiét bi do d6 tang kha nang nhan dugc tin hiéu tt cua thiét bi do. Tuong
tu nhu vay, mot thiét bi cling c6 thé cung mot lac tai dir li€u 1én cd hai tram thu
phat, cac tram nay dong vai tro nhu mdt mang ang-ten 4o s€ cung nhau xu 1y tin
hiéu thu dugc dé loai bo 16i. Hodc thiét bi co thé tai dir liéu 1én qua cell nho &
gan bén, gitp giam ning luong phat trong khi van nhén tin hiéu tai xudng tbt tir
mot tram thu phat 1on hon. Hinh 1.17 dudi day thé hién ki thuat phdi hop da
diém:

Tranh nhiéu Truyén dan phéi hop
(Interference avoidance) (CoMP: Coordinated Muftipoint Transmission)

& i
¥
:
O ..
:
:
.‘ -

Ui

Hinh 1.17: K§ thuat phéi hop da diém CoMP trong LTE Advanced
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1.3 Két luan chuong 1

Chuong 1 di trinh bay tong quan vé cac thé hé mang théng tin di dong.
Dic biét tim hiéu sauvé mang thong tin di dong thé hé tht 4: 4G LTE va 4G
LTE-A, céac k¥ thuét 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 toi wu, cai thién chit hrong trong mang vé tuyén [5]
2.1.1 Muc tiéu ciia cong tic toi wu, cdi thién chit lwong trong mang vé
tuyén

Muc tiéu cua toi vu 1a nham dam bao chat luong dich vu (QoS) cua mang dé
phuc vu nhu cau khach hang. Cac yéu cau tdi wu vé chit lugng mang thuong duoc
danh gia trén co s& nguoi st dung (vung pha) hodc danh gia theo tung cell trong
mang (theo cac chi tiéu KPI).

Pé lam duogc didu nay can phai xac dinh cac 16i trong qua trinh hoat dong
ciia mang. Nhitng 18i nay duoc phat hién qua viéc giam sét lién tuc cac tham sb chat
lugng mang (KPIs: Key Performance Indicators), thong qua qua trinh Drive test va
thu thap céc phan anh khach hang.

Loi ich ctia cong tac t6i wu va cai thién chat luvong mang vo tuyén:

e Duy tri, cai thién chat lugng dich vu hién tai.

e Giam ti I¢ ro1 bo mang cua cac khach hang hién tai.

e Thu hat khach hang mdi qua viéc cung cdp cac dich vu hay chat
lugng dich vu tdt hon béng viéc nang cao ddc tinh mang.

e Pat duoc toi da lgi nhuan do cac dich vu tao ra boi viée st dung tdi
da hiéu suét ciia cac phan tir chirc ning mang.

2.1.2 Quy trinh toi wu, cdi thign chit lwong trong mang vé tuyén
Qua trinh thuc hién t6i wu mang v6 tuyén bao gébm 2 ndi dung:
e Tbi wu ving phu séng
Téi wu ving pha séng 13 mot phan quan trong cua ndi dung t6i vu mang vo
tuyén, n6 dam bao vé mit ving phu séng trude khi tién hanh tbi wu cac tham sé hé
théng.

e TOi uwu tham so
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Toan bd cac tham sd vé mit vat Iy va logic trong mang vo tuyén di dong noi
chung déu c6 thé duoc st dung trong qua trinh t6i wu. Cong tac t6i wu, cai thién chat
luong trong mang vo tuyén la mdt qué trinh khép kin, dugc thuc hién lién tuc. Cac
thong sb duoc do dac bé’tng cac cong cu thu thap dit licu rOi so sanh véi cac chi tiéu
mang yéu cau. Sau d6 tién hanh phan tich dit liéu thu thap duoc dé xac dinh nguyén
nhan, dua ra cac khuyén nghi. Ttr d6 tién hanh diéu chinh, cip nhat cic thong sb
cho pht hop. Sau khi diéu chinh, tién hanh do dac lai dé danh gia két qua va xem
x¢ét su thay ddi cua mang, dua ra két luan toan bo qua trinh tbi wu.

Céc budce thue hién tdi wu:

e Cong tac chuan bj

e Thu thap s6 liéu va phan chia phan ti uu

e Phan tich 16i

e Diéu chinh tham s

e Danh gia, két luan qua trinh t6i vu.

Hinh 2.1 dudi day thé hién cac bude trong qua trinh téi wu:

Chuén bi:

- Xac dinh mue tiéu téi vu
- Phan chia cluster

- Xac dinh tuyén duong test
- Chuén bj thiét bi can thiét

v

Thu thap dir ligu:

- Drive test

- Do dac trong nha

- Dit liéu cau hinh eNod<B

Biét_l chinh va bé sung:
- Biéu chinh théng s6 k¥ thuét
- Piéu chinh théng so cell lan cin

f

Panh gia van dé:
- Dénh gi van dé ving phu
- Danh gia van dé chuyén giao

Két thiic

z
4

Hinh 2.1: Cac buéc trong viéc thwe hién toi wu héa
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2.1.2.1 Chuén bi

Ra soat va tdp hop céac tai liéu hd tro cong tac: gom cac thiét ké mang vo
tuyén LTE khu vuc can tdi wu giai doan quy hoach mang, théng tin cdu hinh phan
clng, cac van dé ton tai trong mang.

eLap ké hoach trién khai.

e Xac dinh tuyén duong dé Driving test va phan chia cac cluster

e Chuan bi cong cu can thiét dé thu thap dir liéu.
2.1.2.2 Thu thap dir liéu

Thu thép, thong ké dit liéu chat lugng mang tir cac ngudn:

e Thu thap dir liéu chat lugng mang tir cac file thong ké trén eNodeB, cac
filethdng ké cudc goi duoc cung cép tir cac thiét bi mang 13i.

e Thu thép dir li¢u tir Driving test.

e Thu thap dit liéu vé tham sb k¥ thuét, cac thong tin dia Iy va muc tiéu KPI.

e Thu thap dit liéu canh bao vo tuyén tir ca hai phia UE va eNodeB.

e Thu thdp phan anh ctua khéach hang: dir liéu nay 1a nhitng trai nghiém cua
khach hang vé chat lugong mang, dir liéu nay dugc bo sung thém cac dir li¢u vé vi tri
dia 1y va duoc xu ly can than.
2.1.2.3 Phan tich dir liéu

e Phan tich dit liéu va xac dinh van dé

- Phan tich cac chi s6 KPI. KPI mirc mang thudng duoc sir dung dé giam sat
trang thai van hanh chung ctia mang, cac phan tich KPI mang dua trén phan tich cac
dir liu do luong chat lugng theo ngay, theo tuan, thang.

- Quy trinh thyuc hién giam sat chat luong mang 13 khi theo ddi thdy mot KPI
mirc mang khong binh thudng, s& thuc hién phan tich tiép KPI mirc cell dé xac dinh
cell c6 van dé dang ton tai, can c vao dit liéu thu thap dugc va cac KPI muc cell dé
xé4c dinh 16i va nguyén nhan gay 13i trong cell.

e Xac dinh nguyén nhan cu thé va dua ra giai phap t6i vu
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- Sau khi phan tich cac KPI mirc mang va cac KPI muc cell ta dd c6 thé xac
dinh duoc van dé dang tdn tai trong mang va xac dinh dugc nguyén nhan 16i: nhu
16i phan ctmng, 15i truyén din hay 16i vo tuyén.

- Pé x4c dinh nguyén nhan cu thé ta can thuc hién cac phan tich chi tiét dua
vao cac dir li€u canh bao cua hé thé)ng, dir liéu drive test, dir liéu phan &nh khach
hang, dit liéu bao hiéu va dit liéu cu hinh ctia thiét bi mang.
2.1.2.4 Tién hanh t6i vu

Tuy theo tirng van dé ton tai trong mang ma viéc tdi wu dién ra khac nhau.
Céc 18i thudng gap nhu 15i phan ctng, van dé vé chuyén giao, van dé vé nhiéu va
vung phu. Trong qua trinh t6i wu co thé gay anh hudng dén dich vu nén cic quyét
dinh can duoc can nhic k¥ cang trudce khi thuc hién.
2.1.2.5 Kiém tra

Sau khi thue hién tbi wu, can so sanh chat luong mang trudce tdi wu va sau toi
vu. Chit luong mang sau toi uvu c6 dam bao yéu cau dit ra hay khong. Tét ca chat
lugng mang sé& thé hién qua cac chi sé KPI dé danh gia.

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

Chat lugng cua cac hé thong mang thong tin di dong dugc danh gia chu yéu
dua trén chi sé KPI (Key Performance Indicators). Trong mang di dong LTE, KPI
dugc chia thanh hai phan:

e Performance measurement KPI: KPI do luong hoat dong cia mang nhu: KPI
chuyén giao, KPI luu luong, ... Cac KPI nay dugc thong ké tir eNodeB va hé thong
mang 161 (Core).

e Drive test KPI: Dung trong do kiém drive test, dung dé danh gia cac tiéu chi
nhu ving phu hay do tré cia mang. Cac KPI nay dugc do dac bang cong cu drive
test va thong ké tir cac UE.

2.2.1 Performance measurement KPI- Chi so do hi¢u ning hoat dong

o T¥ 1¢ thiét 1ap E-RAB thanh cong (ERAB_SR) (%):

KPI nay xac dinh ti 1¢ két ndi ERAB (truy cdp luu luong) thanh cong

cla tat ca cac dich vu trong cell.
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Cong thure tinh:
RRCConEstablishmentSuccess ,, S1SigConEstablishmentSuccess
RRCConEstablishmentAttempt ~ S1SigConEstablishment Attempt

« ErabEstablishmentSuccessInit
ErabEstablishmentAttemptInit

ERAB SR=100%*

(2.1)
e Ty I¢ rot phién ERAB (ERAB_DR) (%)
KPI nay xac dinh ty 1€ rdt phién du li¢u cua dich vu mang 4G.
Cong thuc tinh:

NumERabActive Re leaseAbnormal (2.2)
TotalERabActive Release

e Ty 1¢ thiét 1ap cudc goi CSFB thanh cong (CSFB_SR) (%)

ERAB DR =100%*

KPI nay xac dinh ty 1¢ thiét 1ap cudc goi thanh cong tir 4G xudng 3G.
Cong thure tinh:

CSFBPreSucc (2.3)
CSFBPreAtt

e Ty 1¢ chuyén giao 4G/3G thanh céng mién PS IRATHO4G3G_PS) (%)

CSFB_ SR =100%*

KPI nay xéac dinh ty 1& chuyén giao tir 4G xudng 3G thanh cong trong mién
dir liéu goi
Cong thuec tinh:

IratHoToUmtsSucc (2.4)

IRATHOAG3G PS =100%%*
. IratHoToUmtsAtt

e Ty 1¢ két ndi trén 4G chuyén xudng 3G/2G (4G_Lost_Rate) (%)

IRATHOAG3G ,,, + IRATHOAG2G ., (2.5)

Connected _User

LTE Lost Rate=100*

IRATHO4G3G_ATT: tong s6 luong IRATHO attempt tir 4G xubng 3G
trong Busy Hour
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IRATHO4G2G_ATT: tong s6 luong IRATHO attempt tir 4G xubng 2G
trong Busy Hour

Connected User: s luong ngudi ding 4G két ndi dong thoi trong Busy
Hour
2.2.2 Mt s6 KPI chinh trong Drive Test (do kiém thuc té)

Mot sb KPI chinh trong do kiém thyc té duoc gidi thiéu dudi day:

> Data connection setup time (average)

Data connection setup time (average): Thoi gian thiét
Tén KPI _

12p dir li€u (trung binh)
Phuong phap do Download

LTE RRC Connection Request to Default EPS Bea
Cong thuce tinh ‘

rer_Activated

> PS Access Successful Rate - PS ASR

PS Access Successful Rate - PS ASR: Ty 1€ truy cap
Tén KPI

dich vu goi thanh cong
Phuong phap do Download

(LTE RRC Connection Complete / LTE RRC
Cong thuce tinh Connection Request) * (LTE Default EPS Bearer

Activated / LTE Default EPS Bearer Request)

» CSFB fast return 3G-4G sample < 2s
Tén KPI CSFB fast return 3G-4G sample < 2s
Phuong phép do CSFB
Sample Post CSFB to EUTRAN delay <=2s / Total
sample Post CSFB to EUTRAN delay

Cong thuce tinh

» Call Setup Success Rate - CSSR (CSFB)
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Call Setup Success Rate - CSSR (CSFB): Ty 1¢& thiét

Tén KPI '

12p cudc goi CSFB thanh cong
Phuong phap do CSFB

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

MO CSFB Call Failure)

> Voice Call Setup Time (eUTRAN.CSFB <7s)

Tén KPI

Voice Call Setup Time (eUTRAN.CSFB <7s): Thoi

gian thiét 1ap cudc goi thanh cong

Phuong phap do

CSFB

Cong thuce tinh

Total sample CSFB setup time < 7s / Total sample
CSFB setup time

» PS Drop Rate - PS DR

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

LTE RRC Connection Dropped / LTE RRC Connection
Cong thuc tinh

Complete

> Drop Call Rate - DCR (CSFB)

Tén KPI Drop Call Rate - DCR (CSFB): Ty 1€ r6t cude goi
Phuong phép do CSFB
Cong thtrc 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 thuc tinh

Average Application Layer Throughput
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> Application Layer Throughput Uplink

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 hiéu 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 hiéu thu dugc
Phuong phép do 4G scanner
Cong thuc tinh Sample RSRQ >-14 dB / Total sample RSRQ

2.3 Cac giai phap cai thién chat lwong cac tham s6 KPI mang 4G LTE-A
3]
2.3.1 Xur Iy 16i goi dén thué bao trén 4G cé théng bdo tit mdy

Xu ly 16i goi dén thué bao trén 4G c6 thong béo tat may dugc thyc hién theo
cac budc sau:

- Kiém tra CSFB theo PS HO hay Redirection

- Kiém tra khai bao tan s6 cho CSFB trén eNodeB

- Kiém tra khai bao TAC-LAC trén Core

- Kiém tra khai bio Pool MSC trén RNC

- Kiém tra Boder vung phu 4G/3G
2.3.2 Xir Iy ERAB_SR thip

e (Cac phuong &n phan tich xu Iy mutrc 1
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- Kiém tra van dé overshoot viing phu, can nhidu ngoai

- Kiém tra cac van dé 16i phan cing gy nghén

- Kiém tra cac van dé chéo cell

- Kiém tra cic van dé chét luong va bang thong TD (Frane lost)

- Kiém tra van dé lién quan dén su kién tip trung nhiéu thué bao...

e Cac phuong an phan tich xtr Iy muc 2

- Xem xét cac van dé lién quan dénnghén tai nguyén vo tuyén

- Xem xét cac van dé lién quan dén tai hé thng, license

- Xem xét cac van dé lién quan dén nghén bao hiéu, User

- Xem xét cac van dé lién quan dén tham sb tai cia cell/site
2.3.3 Xw ly ERAB DR cao

e Céc phuong an phan tich xtr ly muc 1

- Xem xét cac van dé vé chat luong truyén dan (Drop BSS, Frame lost)

- Xem xét cac van dé lién quan dén chéo cell, thiéu neighbour, Overhoot

vung phu

- Xem xét cac van d& vé 151 phan ctng (card TRX, Baseband...)

- Xem xét van dé vé suy hao tin hiéu céc thiét bi thu dong (VSWR, PIM...)

e Cac phuong an phan tich xtr Iy muc 2

- Xem x¢&t quy hoach mang vé mau tan s, bang tan, PSC, PCI...

- Xem xét bo tham s6 TUH mirc 2 vé ngudng truy cip, wu tién giita cac 16p

mang... (Rxlev accessmin...)

- Xem x¢&t khai bao neighbour, BA List, external cell...
2.3.4 Xir Iy cdc trwong hop lién quan dén viing phii: Mirc thu tién hi¢u
(RSRP) thép; Chit lwong tin hiéu (RSRQ) thip

- Kiém tra d6 cao anten, azimuth, tilt ctia cac hudng

- Biéu chinh: ning anten, chinh huéng, gbc ngang anten ting ving phu

- Lap dat thém tram méi dé ting ving pht sdng
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2.4 Két luan chwong 2
Trong chuong 2 di trinh bay cac van dé vé ti uu chung cta hé théng
thong tin di dong va trinh bay vé cac trudng hop cai thién tham sb dién hinh

trong mang 4G LTE-A nham ning cao chat luong mang.
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CHUONG 3 — CAI THIEN CHAT LUQNG CAC THAM SO
KPI MANG é‘lG LTE-A CUA MOBIFONE T@&I QUAN BA
PINH, HOAN KIEM — TP HA NOI

Trong chuong nay, s€ van dung cac kién thuc 1y thuyét tai chuong 1 va 2 dé
thuc hién viéc cai thién chat lugng vung phu song, tdt do download, upload tai mot
khu vyc thudc quan Ba Pinh, Hoan Kiém, Thanh phd Ha Noi.

3.1 Giéi thi¢u khai quat mang 4G LTE-A cia MobiFone tai Ha Noi
3.1.1 Céu hinh két néi co bin eNodeB dén EPC Core

Mang 4G LTE — A cua MobiFone tai Ha Noi bat dau duoc trién khai tir nim
2017. Hién tai mang 4G LTE — A ciia MobiFone dang str dung bang tin 1800MHz
d6i tac Nokia 1a hang cung cip thiét bi cho cac tram eNodeB.

Hinh 3.1 duéi day 1a so dd két ndi tir eNodeB dén EPC Core ctia mang
MobiFone tai Ha Noi. Mang sir dung truyén din quang giao dién FE hodc GE két
nbi eNodeB voi EPC Core. Trong phan EPC Core ¢6 hé théng giam sat NetAct dé

giam sat hoat dong cua mang.

(@0

IP Interface (FE/GE)

Network Management

4 Transmission
‘ (Mobifone)

| Eden-Net
Existing Core Network
(EPC Core)
=

LTE eNodeB

Hinh 3.1: So' dd két noi tir eNodeB dén EPC Core
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3.1.2 86 lwong eNodeB di trién khai trén dia ban Ha Néi dén T10/2019
Hién MobiFone da phu song 4G LTE-A toan bd cac quan huyén cuia Ha
Noi, chat luong dich vu tHt. Mang 4G LTE-A cia MobiFone c6 tdc do tai
xudng trung binh dat 39,04 Mbit/s va toc do tai 1én trung binh 14 29,59 Mbit/s.
Bang 3.1: S6 lwong tram eNode tai Ha Ndi ciia MobiFone dén Thang 10/2019

STT Quén/Huyén S6 lwong eNodeB dén T10/2019
1 Babinh 105
2 Ba Vi 11
3 Bac T Liém 53
4 Céu Gidy 115
5 Chuong M¥ 33
6 Pan Phuong 12
7 bong Anh 44
8 DPéng Da 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 buc 11
18 Nam T Liém 68
19 Phu Xuyén 7
20 Phuc Tho 12
21 Qudc Oai 18
22 Séc Son 46
23 Son Tay 24
24 Tay H) 62
25 Thach That 17
26 Thanh Oai 12
27 Thanh Tri 47
28 Thanh Xuéan 71
29 Thuong Tin 23
30 Ung Hoa 4

Tong 1526

(Ngudn: Chuong trinh SmartF- MobiFone 10/2019) [2]
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3.2 Thu thap dir li€u mang (Driving test)

Dé cai thién chat lugng KPI mang 4G LTE-A trudc tién ching ta cin thu
thap dir liéu cac khu vuc chat lwong kém: ving phi kém, Throughput Downlink,
Throughput Uplink thip. Str dung cac may TEMS két ndi véi PC qua phan mém
Tems Investigation. Sau d6 ding phan mém Tems Discovery dé phén tich sb liéu.

Duéi day ta s€ thuc hién diéu chinh mot s6 tham sb vé azimuth, tilt dé cai
thién tham sé6 RSRP, RSRQ, Throughput Downlink, Throughput Uplink ting chat
lugng mang tai khu vyc Ba Dinh va Hoan Kiém 1a 02 quan trong diém cua
MobiFone tai Ha Noi:

a. Khu vue thugc quan Ba Dinh

Tai khu vuc Hoang Hoa Tham, Vinh Phuc thudc quan Ba Pinh da thuc hién
cai thién chét lugng mang:

Cac thong s6 d6 cao anten, azimuth, tilt trude khi tdi vu:

Bang 3.2: Thong s0 dd cao anten, azimuth, tilt tram trwéc téi wu khu vire Ba Pinh

Do cao
STT Cell Azimuth Tilt co Tilt dién
anten
1 HBDO007C LTE 24 290 4 10
2 HBDI173A _LTE 31 140 0 12
3 HBD173B LTE 31 250 0 12
4 HBDI173C LTE 31 330 0 12

Str dung may Tems két hop véi phan mém Tems Investigation trén PC di thu
thap dir li¢u truc tiép tai khu vuc Hoang Hoa Tham ta s€ thu dugc ban dd cong suét
thu cua tin hiéu (RSRP) nhu hinh 3.2; Chat lugng tin hiéu thu dugc (RSRQ) nhu
hinh 3.3; Thong luong dudng 1én nhu hinh 3.4, Thong lwong dudng xudng nhu hinh
3.5:
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Hinh 3.2: Ban d6 RSRP trwéc téi wu khu vire Ba Pinh
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Hinh 3.3: Ban d6 RSRQ truée téi wu khu vue Ba Pinh

Trong hinh 3.2, 3.3 ta thiy ving dugc danh diu chat luong tin hiéu rat kém.
Cong suét thu chi tir -110 dBm dén -95dBm; Chét luong tin hiéu -18dB dén -14 dB

khong dam bao chat luong dich vu.
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Hinh 3.4: Thong lwong dwong lén truéce téi wu khu vire Ba Pinh

s
10w 55 @ Application Layer Throughput Downlink (kbps)
fin, 5000 345) (3.07%)
B Mn, ) (343 ( )
P B [5000,10000)  (483) ( 4.3%)
[10000, 200003 (2631)(23 44%)
[20000,30000) (3087)(27.51%)
e [30000, 55000) (3363)(31.77%)
o [55000, Max] (1112 (9.91%)
4 LTE
- 323
0. .
. . 328 *
HBQQSZ28 L TE [T PN - -
A . e, [ -
. . o Pond .
. . .
L] = [} .
. g L] .
288 *% e s e .
2 .
. HED172A_LTE . .
- . L]
L ] H o L ]
b Y s o ro.
g, ) o .,
‘ L]
240 L)
L] ..
[ 3
S .o .
188 hadd ¢
HEDOZPB6 L TE . -?®
* -
§ -
L)
- L J
A g ; - : - L ]

Hinh 3.5: Thong lwong dwong xudng truédce téi wu khu vue Ba Pinh

Trong hinh 3.4, 3.5, théng luong dudng 1én va duong xubng déu rit kém.

Nhu vay khu vyc nay dang ton tai van dé can dugc cai thién dé nang cao chat lugng

dich vu.
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b. Khu vue thude quin Hoan Kiém

Tai khu vuc Van Kiép thudc quan Hoan Kiém da thuc hién viéc cai thién

chét luong mang: khu vuc c6 chét luong tin hiéu thu dugc thip (RSRQ thip).

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

Bang 3.3: Thong s6 d§ cao anten, azimuth, tilt tram truéc t6i wu khu vire Hoan Kiém
Do cao
STT Cell Azimuth Tilt co Tilt dién
anten
1 HHK107B_LTE 27 160 3 2
2 HHKI107C LTE 27 220 6 2
3.6:

— 100 m

Sau khi thu thap dir liéu, ta c6 ban d6 chat lugng tin hiéu RSRQ nhu hinh

45
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Hinh 3.6: Chét lwong tin hiéu RSRQ truwéc tdi wu khu vire Hoan Kiém

Khu vyc danh dau do chat lwong tin hiéu rat kém: chi tir -18dB dén -
14dB can diéu chinh dé nang cao chat luong dich vu.

3.3 Phan tich dwa ra cic thay d6i (Change Request)

a. Khu vue thugc quan Ba Dinh
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Dua vao ban dd ving phi séng da thu thap & trén. Ta thiy rang khu vuc danh
dau c6 chét lugng khong t6t do huéng C cia tram HBD007 dang phi 1éch vé hudng
Bic. Vi vay can diéu chinh huong 1éch Xuéng huong Nam. Mot s6 khu vuc 14n can
vung phi hep do tram HBD173 anten dang dé cup can md rong ving phil bang cach

ngang anten 1én. Tir d6 ta s& c6 quyét dinh diéu chinh nhu bang 3.4 duéi day:

Bang 3.4: Bang diéu chinh cac thong s6 tdi wu khu vire Ba Dinh

Tilt Tilt
bo Azimuth
. Tilt | co Tilt | dién
STT Cell cao | Azimuth dieéu . .
co | diéu | dién | dieu
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 | HBDI173C LTE | 31 330 0 2 12

b. Khu vuwe thudc quin Hoan Kiém
Dua vao ban d6 chat lugng tin hi¢u, ta théy khu vuc duoc do kiém kha xa

khu vyc tram cell HHK107B & HHK107C. Vi vay phuong 4n tot nhat 1 ning goc

ngang anten theo bang 3.5 dudi day:

Bang 3.5: Bang diéu chinh cac thong sb toi wu khu vie Hoan Kiém

Tilt Tilt
bo Azimuth
. Tilt | co Tilt | dién
STT Cell cao | Azimuth dieu . .
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 Thuc hién thay ddi va danh gia két qua dat dwoc

a. Khu vuc thudc quan Ba Pinh




42

Sau khi phan tich ta s& tién hanh cac diéu chinh, sau d6 di thu thap lai dit liéu
dé kiém tra danh gia. Sau khi diéu chinh, chat luong tin hiéu, thong luong dudng
1én, thong luong dudng xudng dugc cai thién rd rét. Bang 3.6 thdng ké cac chi tiéu
da 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 Trwéc tdi wu Sau tdi wu

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

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

3 _ 2500kbps 5000kbps

(Throughput Uplink)
Thong lugng dudng xudng

4 5000kbps 10000kbps

(Throughput Downlink)
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Hinh 3.7: RSRP sau ti wu khu vire Ba Pinh

RSRQ: d3 duoc cai thién ting 1én -10dB dén -6 dB
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Hinh 3.8: RSRQ sau ti wu khu vwe Ba DPinh

Nhu vay véi viéc diéu chinh goc hudng cia Anten chi tiéu chat luong RSRP

va RSRQ da duogc cai thién 10 rét. Cac chi tiéu nay tang s€ giup chi tiéu Throughput

Uplink va Throughput Downlink tang 1én nhu hinh 3.9 va 3.10, giup cai thién kha

nang trai nghiém dich vu cua khach hang.

Thong lugng duong 1én dugc céi thién tir 2500kbps 1én 5000kbps
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Hinh 3.9: Thong lwgng dwdng 1én sau tdi wu khu vire Ba Pinh

Thong luong duong xudng dugc cai thién tir 5000kbps 1én 10000kbps
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Hinh 3.10: Thong lwong dwdng xudng sau téi wu khu vire Ba Pinh
b. Khu vue thude quin Hoan Kiém

Sau khi phan tich, ta thuc hién diéu chinh va do kiém lai. Két qua dat duoc
nhu bang 3.7:

STT

1

Bang 3.7: Két qua chét lwgng cac thong s6 sau tdi wu tai khu vire Hoan Kiém
Tén KPI

Trwodce toi wu Sau toi wu
RSRQ -18dB dén -14dB -14dB dén 10dB
RSRQ da duoc cai thién:
100 @ 5c RSRQ(dB): Tep#1
- A
", et 1y
Ceoe0e "'.. f .‘.. : {61\[:1] ‘ (z;[(‘nnzﬂ,‘g
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Hinh 3.11: RSRQ sau t6i wu khu vie Hoan Kiém
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Nhu vay, tir qua trinh thu thap dit liéu, phan tich dir liéu va diéu chinh. Cac
tham s6 mang 4G da duogc cai thién.

Ta théy duoc tir viée cai thién chét luong mang ¢ trén, cong tac thu thap dir
liu cuc ky quan trong. N6 giup cho ching ta c6 day du thong tin vé goc hudng, vé
vung pht cta céac cell, tir d6 gitp viéc phan tich dé dang, dua ra cic quyét dinh
chinh xac dé diéu chinh.

Hién tai, tbc do xdy dung do thi & Ha Noi dién ra rat nhanh, cac toa nha xay
dung nhiéu, vi vay can thuong xuyén phai thyc hién viéc do kiém dinh ky dé phat
hién ngay cac khu vuc c6 vung phit kém, co céc chi tiéu KPI thap dé thuc hién diéu
chinh dam bao phuc vu khach hang.

3.5 Két luan chuong 3

Trong chuong 3 da tim hiéu téng quan vé mang thong tin di dong 4G cia
MobiFone tai Ha No§i. Sau d6 luan van da van dung céc ly thuyét cua chuong 1,
chuong 2 dé téi wu tham s RSRP, RSRQ, Throughput Downlink, Throughput

Uplink ctia mot s6 vi tri thude quan Hoan Kiém, Ba Dinh cua thanh phé Ha Noi.
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KET LUAN

Cong tac cai thién chét luong mang thong tin di dong luon luén dugc thuc
hién hang ngay, hang gid tai cac nha mang vién thong ndéi chung va mang
MobiFone néi riéng nham dam bao chit lugng mang t6t nhit phuc vu khach hang.

Dé thyc hién cong viéc hiéu qua can nam ving 1y thuyét hé thong thong tin
di dong, cac cau hinh mang, ban d6 ving phu song, dic tinh cia ting thiét bi, quy
hoach timng ving. Tir d6 4p dung céac kién thirc vé t6i wu hoa nham cai thién chat
luong mang.

Dé tai “Cdi thién chit lwong cdc tham sé KPI mang 4G LTE-A ciia
MobiFone tai khu viwe quén Ba Pinh, Hoan Kiém — TP. Ha N$i” d3 thyc hién tim
hiéu vé mang thong tin di dong 4G LTE —A ndi chung va tong quan vé mang 4G
LTE — A ctia MobiFone tai Ha Noi. Sau d6 ap dung cac kién thirc vé t6i vu dé cai
thién chat luong mang cua MobiFone tai mot s6 khu vuc thudc quan Ba Dinh, Hoan
Kiém - TP. Ha Noi.

- Két qua dat dugc cua luan van

Luan vin di trinh bay cong tac cai thién chat lwong cic tham sé KPI mang
4G LTE-A tai MobiFone. Cac nha mang khac c6 thé tham khao dé nang cao chat
lugng mang 4G LTE — A ctia minh.

- Khuyén nghi dé xuét

Hién nay ving phu song 4G ngay cang mé rong, cac nha mang can tap trung
mo rong ving phil soéng, cai thién chat lugng co s¢ ha tang nha tram dé nang cao
hon nita chat lvgng mang.

Mang 4G LTE-A 1a mang thong tin di dong tbc do cao, doi hoi mot mang
truyén dan dt nhanh dé dap tng dich vu. Vi vy cic nha mang can xdy dung mot
mang truyén dan 100% st dung cap quang dé nang cao chat lugng.

Viéc trién khai 4G LTE-A tai cac toa nha cao tang ciing dang gip kho khin
do hé thong phii séng cii trong tdoa nha chua hd tro anten MIMO. Do d6 cac nha

mang can day nhanh vi¢c trién khai 4G trong cac tda nha cao tang.
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- Huéng nghién ctru tiép theo
Tir nén tang t6i vu hda mang 4G LTE-A, ta c6 thé tiép tuc nghién ctru trong

viéc trién khai mang 5G.
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