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TOI UU VUNG PHU MANG 4G LTE KHU VUC QUAN SON TRA,
THANH PHO DA NANG

OPTIMIZATION OF 4G LTE NETWORK COVERAGE IN SONTRA DISTRICT,
DA NANG CITY

Pham Van Phat
Truwong Pai hoc Su pham Ky thudt - Pai hoc Pa Nang; pvphat@ute.udn.vn

Tém tat - Nhu cau bang théng rong, téc do cao ngay cang tang va
mang 4G LTE dap (rng dwoc cac yéu cau cong nghé di dong bang
réng. Téi wu vung phd la mét cong viéc thwong xuyén va dinh ky
trong qua trinh khai thac, van hanh mang di ddng. Mét vung phu
yéu s& cho két qua chét lwgng dich vu kém. Dya trén két qua do
kiém phat hién cac vung pha c6 tin hiéu yéu, téc do bit thdp. Danh
gia chét lwong ving phl dua trén bd tham sb do kidém mang duoc
goi la KPI do kiém. Trong bai béo nay, tac gia trinh bay cac tham
s6 KPI do kiém mang 4G LTE. Phan tich, danh gia cac két qua do
kiém viing phi khu virc quan Son Tra, thanh phé Ba Néng. Pay la
dia ban thu hat rat déng khach du lich cling nhw phét trién néng vé
co sé ha tang, nhiéu tda nha cao tang véi mat do day dwoc moc
lén da gay suy giam chét lwong ving pha.

Tir khéa - Mang 4G LTE; RSRP; SINR; do kiém, ti wu viing phu.

1. Pit van dé

Ti wu hoa ving phu song 13 hoat dong thudng xuyén
clia cac nha mang. Muc tiéu toi wu hoa nhim giai quyét cac
van dé nhu chit luong ving phu song di dong kém, chit
luong thoai kém, r6t cudc goi, nghén mang.. . nhim néng
cao chit luong dich vu, t6i uu hoa hiéu suat mang. Ngoai
ra, viéc tbi wu mang cling nham muc tleu t6i wu hoa nguon
luc, néng cao hi€u qua s dung ha tang mang, t6i da hoa
tlem nang va hiéu qua dau tu ciia nha mang [1]. Qua trinh
t6i wu cdn mot quy trinh chit chg, trai qua nhiéu cong doan
thuc hién khac nhau nhu xay dyng kich ban do, thyc hién
do kiém, phan tich danh gia, hiéu chinh h¢ thong - thiét bi
va thuc hién do kiém, danh gia sau hiéu chinh nhu trinh
bay ¢ Hinh 1.
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Abstract - Broadband, high-speed demand is increasing, and 4G
LTE networks meet the demands of mobile broadband technology.
Optimal of mobile network coverage is a regular and periodic task in
the process of exploiting and operating the mobile network. Poor
coverage will result in low quality of services. Based on the Drivertest
results, the areas with weak signal, low bit rate. Coverage rating is
based on a set of network test parameters, called KPIs. In this paper,
the author presents the KPI parameters used for 4G LTE network
measurements. Analysis and evaluation of Drivertest results
covering the area of Son Tra district, Da Nang city. This is an area
where there is a rapid increase in the number of tourists, as well as
hot development of infrastructure, many high buildings are built with
high density has caused a decline in the quality of coverage.

Key words - 4G LTE network; RSRP; SINR; Drive Testing;
Optimization of Network Coverage.

mang dua vao bo ti€u chuén va chi s6 do cu thé duoc quéc
té cong nhan [2, 4].

Cung véi mang 3G, mang bang rong 4G da dugc cac
nha mang trién khai thir nghiém va dua vao khai thac tir
nam 2017. Hién tai méi chi c6 cac chi sé kiém dinh chét
lvong mang khu vuc ndi thanh Ha Néi va thanh phé Hb
Chi Minh dugc cong b trén Cong thong tin dién tir Cuc
vién thong Qudc gia. Cac khu vuc khac hién van dang trong
qué trinh phat trién, hoan thién ha tang.

Cung véi cac thanh phd 16n trong ca nudc, Pa Ning 1a
mdt trong sd cac tinh thanh trién khai ha ting mang di dong
4G sém nhét. Hién nay, do tdc do do thi hoa cling nhu tang
truong nhanh nganh nghé du lich va dich vu, dic biét la
viéc tang truong nong khu vuc ven bién quan Son Tra va
Ngii Hanh Son. Khu vic niy c¢6 rat nhiéu toan nha cao tang
duoc xiy dung mé6i 1am che chin hudng séng, anh huéng
rat 16n dén khong gian thu phat va dién tich ving phu cta
hé théng thong tin di dong. Cung véi do 1a mat d6 dan $6,
khach du lich ting dot bién ciing 1a nguyén nhan lam anh
huong dén chét lugng dich vu mang. Thyc té trén dat ra bai
toan can do kiém, phéan tich danh gia chét luong dich vu,
¢6 giai phap quy hoach va t6i wu ving phu, dich vu mang
cho khu vuc nay.

2. Céc thong s6 danh gia ving phi séng mang 4G LTE

KPI (Key Performance Indicators) 1a bo céc chi s6 thé
hién chat lwong mang, 1a chi sO 1am tiéu chi dénh gia mang

di dong t6t hay tdi. C6 2 phuong thic do kiém duoc sir
dung dé kiém tra va giam sat cac chi tiéu:

+ KPI danh cho nha quan ly(OMC);
+ KPI danh cho do kiém (Drive Test).

KPI trong mang LTE bao gém chat lugng ving phi
(Coverage), kha nang truy nhap(Accessibility), kha ning
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duy tri (Retainability), kha nang di dong (Mobility), KPI
dich vu (Service Integrity), Kha nang sir dung (Utilization),
kha ning sin sang (Availability) va Ivu lugng (Traffic) [4].

Drive Test la phuong phap do bao gdm mot phuong tién
di chuyén c6 trang bi thiét bi do kiém tra giao dién v6 tuyen
cua mang di dong, cho phép thu thap va ghi lai thong tin vé
dich vu cung cép boi mang di dong trén mot khu vyuc dia
ly. Bang phuong thirc do kiém nay, nha khai thac c6 thé
dua ra nhimng thay d6i phii hop ddi véi mang luéi dé cung
cip tot hon ving phu séng va dich vu dén khéach hang.
Drive Test c6 thé duoc phén thanh mét s6 loai véi cac muc
dich khac nhau:

+ Muc dich so sanh giita cac mang;

+ Téi vu va khic phuyc su cd;

+ Giam sat chét luong dich vu.

Trong nghién ctru nay, lién quan dén cong tac do kiém
thuc tién mang 4G LTE, tac gia trinh bay nhém KPI ddnh
gi4 viing phu gom céc chi tiéu 1a RSRP, RSRQ, SINR.
Nhém KPI chit lugng dich vu dir liéu gém cac chi tiéu do
kiém cho céac tham sé lién quan dén chét lugng dich vu
data nhu: téc d6 download (LTE DL), téc d6 upload
(LTE UL).

2.1. Tham sé do ddnh gid tin higu thu RSRP, RSRQ, SINR
2.1.1. Céng sudt tin hiéu thu RSRP

RSRP (Reference Signals Received Power) do murc cong
suit nhan duoc trong mang di dong 4G LTE. RSRP dugc
tinh bang trung binh ctia cac murc cong suat thu dugc trén tat
¢4 cac tin hiéu chudn trong toan bo bang tan do kiém.

RSRP(dBm) = RSSI(dBm) — 10 = 1g(12 = N) (1)
Trong do:

+ N: s6 RB (Resource Block) khi RSSI duoc do kiém,
va tham s6 nay phuy thudc vao bang thong.

+ RSSI (Received Signal Strength Indicator): la murc tin
hiéu thu), 14 tham s cung cép thong tin vé tong cong suat
thu duoc (trén toan bo cac tin hiéu) bao gém ca nhiéu. RSSI
duoc do kiém trén toan bg bang thong.

Bdng 1. Gidi thich mau cua RSRP

RSRP (dBm) | Cha thich mau Két qua
0+-75 RAt tt
-75 + -85 Tét
-85+ -95 Trung binh
-95 +-105 Yéu
-105 + -120 Rét yéu
<-120 ‘ Khong st dung dugc

RSRP 1a mot trong cac tham sé co ban trong viée do
kiém trén 16p vat 1y ciia UE. RSRP s& cung cdp cho UE
cac thong tin can thiét vé cudng do tin hidu cua cac cell
tir 46 viéc mat duong tmyén ¢6 thé dugc tinh toan va sir
dung trong cac thuét toan dé diéu chinh va thiét lap cong
suét toi uru cho viéc hoat dong trong mang. RSRP c6 thé
dugc st dung trong ca 2 trang thai IDLE va
CONNECTED cua UE. Theo ETSI TS 136.133 khoang

gia tri cua RSRP dugc dinh nghia trong khoang tir
-140 dBm cho t6i -44 dBm [2].

2.1.2. Ty Ié tin hiéu trén nhiéu SINR

SINR (Signal to Interference-plus-Noise Ratio) ty s6 tin
hiéu trén nhiéu. La mirc cong suat thu hiru ich trén tong
nhiéu. Do dé SINR duogc sir dung nhu mot tham $6 do kiém
danh gia chat luong tin hiéu.

SINR = 3 )
Trong d6:

+ S: 14 cong suét cuia cac tin hiéu dugc sir dung do
kiém (cac thong tin ¢6 ¥ nghia, cac tin hiéu mong mudn).
Céc tin hiéu chuan va cac kénh vat 1y chia sé duong xudng
1a lién quan chii yéu.

+ N: 14 téng cong suat nhidu (cac tin hidéu khong mong
mubn), N lién quan tdi viéc do kiém bang thong va cac hé
s6 nhiéu thu duoc.

Vé mit gia tri SINR c6 thé c6 ca gia tri 4m va duong
khi tinh theo don vi dB. Gia tri SINR am c6 nghia 1a cong
suét tin hiéu thap hon so véi cong suit nhidu.

Bdng 2. Giai thich mau cia SINR

S(LNB? Chf‘:};ﬁ"’h Két qua
>20 Rét t6t
15 + 20 Tt
10+15 Trung binh
2+10 Kém
0+2 Rét kém
<0 Khong str dung dugce

2.1.3. Chat lwong tin hiéu thu RSRQ

RSRQ (Reference Signal Received Quality) cung cap
cho UE cac thong tin can thiét vé& chit lwong tin hi¢u cia
céc cell, viéc do kiém tham s6 RSRQ tré nén dic biét quan
trong & phia bién cua cac cell, khi can quyét dinh c6 thuc
hién viéc chuyén giao tdi mét cell khac. RSRQ chi dugc su
dung trong trang thai CONNECTED cua UE.

RSRQ dugc tinh toan theo cong thuc:

RSRP
RSRQ =22 Nong 3)

Trong d6, Npre 12 s6 Physical Resource Blocks(PRB)
khi RSSI duogc do kiém, thong thudng nd bang véi bang
thong hé thong.

RSRQ trong 4G LTE la mét tham sb dugc sir dung cho
viéc do kiém chat luong mang trong mang 4G LTE. Theo
ETSI TS 136.133 khoang gia tri cia RSRQ dugc dinh
nghia trong khoang tir -34 dB cho t¢i 2.5 dB [2].

2.2. Tham sé do lién quan toc d dir ligu LTE DL&UL

LTE DL & UL la tham sé do luong toc d¢ dir liéu
dudng xuéng(DL) va duong lén(UL) mang 4G LTE. Téc
do tai xuong trung binh (Download Speed) la ty so gitra
tong dung luong cac tép dir liéu tai xudng trén tong s6 thoi
gian tai xu6bng. Twong Ung, toc do tai 1€n trung binh
(Upload Speed) la ty so giita téng dung luong cac tép dir
liéu tai 1én trén tong sb thoi gian tai 1én [3, 6].
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Bing 3. Gidi thich mau cua LTE DL&UL

Thrlc;L-:-gEhEuLt(fblpJ)s Cha thich mau Két qua
>10000kops [ Récde
5000 + 10000 kbps Tét
1000 + 5000 kbps Trung binh
500 + 1000 kbps Yéu
0 + 500 kbps Rét yéu
no throughput Khéng sir dung duge

2.3. C4c tham sé do lién quan chit lwong dich vu thogi

CSSR (Call Setup Success Rate): ty 1€ cudc goi dugc
thiét 1ap thanh cong, 14 ty 1¢ (%) giita s6 cude goi dugc thiét
lap thanh cong trén tong sb cude goi dugc thuc hién.

CDR (Call Drop Rate): ty 1¢ cudc goi bi roi, 1a ty 1€ (%)
giita s6 cudc goi bi roi trén tong s6 cudc goi duoc thiét lap
thanh cong.

SASR (Service Access Success Rate): Ty I¢ truy nhap
dich vu thanh cong, la ty 1¢ (%) gitra s0 lan truy nhap dich
vu thanh cong trén tong s6 1an truy nhép dich vu [3, 6].

3. Po kiém va dinh gia vang phi 4G LTE khu vue
Quén Son Tra - Thanh phé Pa Ning

Mapinfo & Googlearth 1a c&c phan mém tiéu chuén hd
trg cho phén tich va tdi uu mang. Cac phén mém hién thi
day du cac thong tin do klem trén ban dd s, chi thi cac
tuyén duong, vi tri tram gdc, d6 cao dia hinh, hién thi moi
trudng xung quanh. Ho trg chia cac 16p tin hiéu, phan khu
vuce, toa dd GPS, trich xuat ban in v.v. [3, 5].

Trong hé théng thong tin di dong 4G _LTE, céac tin
hiéu do lwdng phd bién 14 mirc cong suit thu tin hidu hiru
ich RSRP, ti s6 tin hiéu trén nhi€u SINR va téc d6 dit li¢u
LTE UL&DL.

Hién nay, mang 4G dang dugc cac nha mang 16n dau
tu, ldp dat va thir nghiém trén dia ban thanh phd Pa Ning.
Hau hét cac thiét bi dwoc cung cép tir hing vién thong
hang ZTE. Cac nha mang 16n nhu Viettel, Vinaphone va
MobiFone dé hoan thanh qua trinh th nghiém va tién dén
thuc hién cong doan tbi wu, trién khai thuong mai tai cac
thanh phé 16n. Khac véi cac cong nghé truy cap vo tuyén
mang 2G-GSM, 3G-WCDMA; mang 4G-LTE su dung
cong nghé OFDM cho téc d6 dir liéu cao hon nhiéu mang
3G, do d6 mét trong nhitng wu diém va la thé manh vuot
troi cua 4G 1a tbe do dir lidu. V& ly thuyét, trong diéu kién
ly tuong, téc do dir liéu dinh 4G LTE c6 thé dat dén
300Mbps.

3.1. Két qud do kiém RSRP, LTE DL khu vuc quin Son Tra

Két qua do kiém hai tham s6 RSRP va Download mang
4G LTE cua nha mang VietNamMobile khu vuc quan Son
Tra nhu Hinh 2 va 3.

Dua trén bang d6 phé mau do kiém cho théy, tin hiéu
4G LTE hién chua phu déu, nhiéu ving mau dé cho mirc
thu RSRP rét thép (< -105dBm). Pic biét khu vyc Van
Dén, ciu Thuin Phudce, khu phuong Man Thai va dudng
ra cang Tién Sa tin hiéu rat yéu [5, 7].
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Hinh 3. Két qua do kiém téc dg Download mang 4G LTE
khu vue qudn Son Tra

Két qua do kiém cho thiy di kém chét lugng ving phu
yéu 1a toc do dir liéu rat thip. Hinh 5 cho thdy, c6 dén
73,2% vung phu thé hién mau xanh nhat v mau vang
tuong ing toc do dir liéu dat tir 1000Kbps dén 10.000Kbps.
Téc do nay con rat thap so véi tée do dit lidu trung binh cua
Viét Nam (21,49Mbps) va khu vuc [8].
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Hinh 4. Viing phit PAI va PA2 c6 tham sé RSRP rdt yéu
3.2. Pdnh gid viing phii va hi¢u chinh thiét b

Trong gidi han bai bao, tac gia chi trinh bay phan tich,
danh gid va d¢ xuat giai phap hiéu chinh hai ving phu c6 chat
lugng tin hi¢u thap PA1(Problem Area), PA2 nhu Hinh 4.
Trong do:

+ PAI: khu vyc duong Duong Pinh Ngh¢ - An Nhon

- Huy Du;

+ PA2: hai bén duong Vo6 Van Kiét, khu vuc M$ Khé

thudc phuong An Hai Dong.

Bing 4. RSRP viing phui PAI va PA2

No [Clus-ter| PA Problem Priority | Status
1 [DNG_2| PAl | RSRP <-105dBm [Medium| Open
2 |DNG_2| PA2 | RSRP <-100dBm [Medium| Open

3.2.1. Vung phu PAI

Vén dé ¢ ving phu PA1 1a tham s6 RSRP anh hudng
nghiém trong dén chat luong dich vu. Quan sat két qua
khao sat va s6 lidu tir nha mang cho thay chiéu cao Anten
o Site 215176 1a 20, Anten ¢ Site 215094 cao 22m. Bén
canh d6, day 1a khu vuc c6 nhiéu toa nha cao tang lam che
chan hudng song va giy ra su suy giam tin hiéu rat manh.

Giai phap kha thi cho ving phu PA1 14 ting cong suét
P-CPICH 215094 2 tir 33dBm -> 36dBm, ting cong suat
P-CPICH 215176 1 tir 33dBm -> 39dBm va diéu chinh
géc nghiéng M-tilt tir 2 sang 1.
3.2.2. Vung phu PA2

Van dé ctia ving phit PA2 van 1a RSRP thip trén mot
dién tich bao phu rong. Quan sat két qua DriverTest nhan
thdy khu vuc nay khong c6 mot Sector nao huéng vao,
khoang céch céc tram lai khé 16n. Do vay hudng hi€u chinh
tam thoi a4 ting cong sudt P-CPICH 215016 2 tir
33-> 39dBm va diéu chinh goc phuong vi(Azimuth) Site
215074 3 tir vi tri 250 sang 220 dé hudng Sector 212 sang
vung PA2. V& 1au dai, khu vuc nay can c6 thém tram méi

cung sir dung bang tang U900 [5, 7].
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Hinh 5: Viing phii PA2 can bé sung thém Site moi
Téng hop cac giai phap higu chinh thiét bi 4p dung cho
hai vung phti PA1 va PA2 nhu trong Bang 5.

Bing 5. Cac gidi phdp hiéu chinh thiét bi cho
vung phu PA1 va PA2

Value

Sector Site ID PA |Probl-em|Conte-nt]

Cur-rent| New
RSCP |CPICH

215094 2| 215094 | PA1l <-105 PW 33 36
RSCP |CPICH

215176_1| 215176 | PA1l <-105 PW 33 39
RSCP .

215176 1| 215176 | PAl <-105 M-tilt 2 1

215074_3 | 215074 | PA2 <RSlCO% IAzimuthl 250 220
RSCP |CPICH

215016 2 | 215016 | PA2 <-100 PW 33 39

4. Két luan

Téi wu hoa vung phu 1a mot qua trinh duoc thyc hién
lién tuc, dinh ky nham khic phuc cac van dé phat sinh trong
Qué trinh van hanh, khai thac ha ting mang. Téi wu hoa
cung la giai phap khai thac hiéu qua ha tAng mang, dap v g
nhu cdu ludn bién dong cua ngudi ding, ning cao chit
lugng dich vu.

Trong bai béo ndy tac gia trinh bay cac nghién ctru vé
b chi s6 KPIs do kiém chat lwong ving phu mang thong
tin di dong 4G LTE nhu chi ) RSRP, RSRQ, SINR, tdc
do truy cap dir liéu, ti 16 thanh cong cac truy nhap, két ndi,
ti 1€ cudc goi thanh cdng, ti 1€ cudc goi bi rot. Hai chi s6 do
kiém duoc trinh bay trong nghién ciru nay 1a RSRP va tdc
do Dowload dir liéu (Throughput DL).

Mo hinh nghién ctru duogc thuc hién dya trén cac
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s6 lidu va két qua khao sat mang 4G LTE khu vyc quan
Son Tra cia nha mang VietNamMobile. Két qua
DriverTest cho thdy ddy la khu vuc c6 nhiéu diém cho
chét luong ving phu thap. Viéc dam bao chét luong thoa
mén cac yéu cau dich vu bang rong trong diéu kién duy
tri ha t?mg mang nhu hién nay 1a mot thach thirc, déc biét
1a su bién dong vé ha tang d6 thi ciing nhu mat do thué
bao tang nhanh.

Nghién ciru ciing da dé xuat cac giai phap hiéu chinh,
t6i ru mang cho hai viing phu yéu PA1 va PA2. V& lau dai,
can c6 cac giai phap tong thé, trong d6 can thay doi vi tri
lap dat céc tram ciing nhu cho phép lp dat cac tram phat
tai cac toa nha cao tﬁng. Thay db6i chiéu cao Anten, nha
tram nham dam bao an toan, my quan do thi, pht hop moi
truong do6 thi 6 mat 6 thué bao cao, nhiéu diém mu.

L1 cam on: Nghién ctru nay dugc tai trg boi Quy phat
trién tiém niang Khoa hoc va Cong nghé ciia Truong Dai
hoc Su pham K§ thuat - Pai hoc Da Néng trong dé tai c6
ma s6 T2018-06-87
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