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Tém tat - Do kidm Drive Test 1a mot trong nhivng k¥ thuat d& danh
gia chét lwgng mang vé tuyén 2G, 3G va 4G tai hdu hét cac nha
mang di déng trén thé gi¢i néi chung. Chét lwong mang thé hién
qua céc thong sb ving phi nhw RxLev/RxQual (2G), RSCP/EcNo
(3G), RSRP/RSRQ (4G), diém chét lwong dich vu thoai MOS va
tbc d6 truyén tai di lieu dwong lén/dudng xubng theotoa do dia ly
dwoc 14y mau. O Viét Nam, hién tai ba nha mang chiém thi phan
I&n nha tvéi 95% tdng s6 thué bao di dong nén viéc so sanh danh
gia chét Iuong gira cac nha mang dwa trén di liéu do kiém la diéu
can thiét d& co bt tranh tong thé vé chat lwong dich vu QoS tai
tirng khu vire khac nhau dé& xay dwng chién lwoc phat trién mang
hop ly. Trong bai bao nay, nhém tac gia thic hién nghién clru va
xay dwng phan mém thwc hién so sanh va xép hang chét lwong
dich vu gitra cac nha mang theo khu viec dia ly dwa trén di liéu do
kiém Drive Test dinh ky bang ngén ngi¥ 1ap trinh C++/MFC.

Tir khéa - Drive Test; chét lwgng mang vé tuyén; toa do dia ly; so
sanh danh gia; chat lwgng dich vy

1. Giéi thi¢u

Hién nay, cac nha mang di dong trén thé gidi sir dung
do kiém Drive Test dé danh gia chat luong mang vo tuyen
theo huéng cam nhan nguoi dung. C6 rat nhiéu hé thong
may do danh gia chat luong mang 2G, 3G va 4G hién hiru
clia cac nha mang bao gom:

- TEMS cua hang InfoVista;

- NEMO cua hang Keysight;

- Swissqual ctiia hang Rhode & Schwarz.

Chét lugng mang thé hién qua cac thong s ving pht nhur
RxLev/RxQual (2G) [1], RSCP/EcNo (3G) [2], RSRP/RSRQ
(4G) [3] ciing nhu diém chét luong dich vu thoai MOS va toc
do truyén tai dit liéu duong 1én/duong xubng theo céc toa do
GPS tai khu vuc dia ly thyc hién do kiém.

Theo s6 liéu thong ké nam 2017 ciia Cuc Vién thong —
B0 Thong tin va Truyén thong thi & Viét Nam hién tai cO ba
nha mang chiém thj phan 16n nhat voi 95% tong s6 thué bao
di dong, do d6 viée so sanh danh gia chét luong giita cac nha
mang dya trén dir lidu do kiém l1a didu can thiét dé co buc
tranh téng thé vé chit lugng dich vu QoS tai timg khu vuc
khac nhau tir d6 xay dung chién luoc phat trién mang hop 1y

Thuyc té, trén thi truong van chwa c6 mot phan mém
nao ty dong doc dir liéu do kiém Drive Test cua cac mang
va tién hanh so sanh, danh gi4, xép hang va théng ké chét
lugng theo khu vuc dia ly dya trén toa d0 GPS (vi d9,
kinh d9).

Bai bao thuc hién nghién cru va xdy dung phan mém
thuc hién so sanh va xép hang chét luong dich vy gitra cac
nha mang theo khu vuc dia 1y dua trén dir li¢u do kiém
Drive Test dinh ky bang ngdn ngir 14p trinh C++/MFC.

Abstract - In general, Driving Test is one of techniques to assess
qualities of 2G, 3G and 4G radio network in the most mobile
operator in the world. Radio network qualities are reflected in terms
of coverage parameters such as RxLev/RxQual (2G), RSCP/EcNo
(3G), RSRP/RSRQ (4G), Mean Opinion Score (MOS) of voice
services and uplink/downlink data rates based on sampled
geolocation. Currenlty, there are three largest telecom operators in
Vietnam — accounting for 95 percent of the country’s total market
share of mobile phone subscribers, so benchmarking KPIs of radio
network among these operators is neccessary in order to have an
overview picture about QoS of services based on geolocation to
develop their technical strategies. In this paper, we research and
build a software based C++/MFC programming language which
evaluates and benchmarks the QoS among mobile operators via
periodic Drive Test data.

Key words - Drive Test; radio network qualities; geographic
location; benchmarking; quality of services

2. Ky thuit do kiém Drive Test

Drive Test 1a m¢t phuong phap do ludong va danh gia
vung phu, dung luong va chat luong dich vu (QoS) cua
mang truy cap vo tuyen di dong (RAN).

K thuat do Drive Test can ¢ phuong tién di chuxén
thuong 1a 6 t6 ket hop voi cac hé thong thiet bi do kiém
qua giao dién vO tuyén nhu may quét tan so, smartphone
tich hop tinh nang luu logfile, datacard phuc vu truyén tai
dir liéu tai cac khu vuc khac nhau.

Céc thiét b1 do s€ thyc hién luu dir liéu mang ludi dudi
dang logfile gom nhirng thong tin sau [4]:

- Cuong do6 tin hiéu;

- Chét luong tin hiéu;

- Nhiéu vo tuyén;

- Cudc goi bi rét, bi chan;

- Cac hién tuong bét thuong trén mang;

- Théng ké cudc goi, chét luong dich vy;

- Thong tin vé khai bao neighbour, ...

Drive Test co thé phan lam ba loai tiy theo muc dich
do kiém:

- Banh gia nang luc giita cac nha mang di dong.

- Tbi wu hoa va xir 1y sy ¢6 mang.

- Theo d&i chit lugng dich vu.

Logfile sau dot do s& dugc import vao phdn mém phan
tich nhu TEMS Discovery (InfoVista), Nemo Analyze
(Keysight), ... sau d6 xuét ra dit liéu theo toa do dia Iy cua
phin mém Maplnfo vé6i dinh dang .kml, .mif/.mif d&é phuc
vu bdo cao va téi vu hoa nang cao chat lugng mang.
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Hinh 1. Hé thong mdy do Drive Test Nemo Outdoor
2.1. Cac KPI viing phii ciia mang 2G
Ving phi mang 2G thé hién qua hai thong s6 chinh 1a
cuong do tin hiéu RxLev va chat lugng tin hi¢u RxQual
ma thiét bi do thu dugc tir cac tram thu phat BTS [1].

e i

Hinh 2. Minh hoa viing phit RxLev
2.2. C&c KPIviing phii ciia mang 3G
Ving phit mang 3G thé hién qua hai thong s6 chinh Ia
cuc‘;’ng d6 tin hiéu RSCP va chat lugng tin hi€u EcNo ma
thiét bi do thu dugc trén cac kénh CPICH duogc phat ra tu
cac tram thu phat NodeB [2].

Hinh 3. Minh hoa viing phii RSCP
2.3. Cac KPI viing phii ciia mang 4G
Vung pht mang 4G thé hién qua hai thong s6 chinh la
cuong do tin hiéu RSRP va chat lugng tin hiéu RSRQ ma
thiet bi do thu dugc tir tin hiéu tham chiéu RS phat di boi
cac tram thu phat eNodeB [3].

Hinh 4. Minh hoa viing phii RSRP

3. CAu truc file dir liéu theo hé toa dd WGS84
3.1. File.kml

File.kml 12 mot dinh dang file duoc sir dung dé hién
thi dir liéu dia 1y trong phan mém Google Earth.

<2xml version="1.8" encoding="UTF-8"2>
<kml xmlns="http://www.opengis.net/kml/2.2">
<Document >

<Placemark>
<name>New York City</name>
<description>New York City</description>
<Point>
<coordinates>-74.886393,48.714172,8</coordinates>
</Point>
</Placemark>
</Document>
</kml>

Hinh 5. M6 td cdu triic file.kml

Céc file di liéu nay st dung ciu trac dua trén thé voi
cac thanh phén, thugc tinh 16ng vao nhau va dya trén tiéu
chuan XML bao gom mdt tp hop cac dac trung nhu: danh
dau dia diém, hinh anh, mé Hinh 3D, dit liéu so, ...
3.2. File.mif/.mid

Pinh dang.mif/.mid 1a hai file riéng biét c6 clng tén
nhung khac phan m¢ rong di cung voi nhau duge sur dung
rong rai trong cac phan mém h¢ thong thong tin dia Iy nhu
Maplnfo, Global Mapper, ...

File.mif chtra thong tin vé phép chiéu, thudc tinh dir
liéu cling nhu thong tin dia Iy dugc chira trong bang.

) File.mid chira dit liéu thudc tinh dugc lién két v6i cac

do6i tuwong GIS va dugce luu trit ¢ dinh dang.csv.

.mif Geometry File .mid Attribute File

Pen 1,1,12
Brush 3.2,10

DEPTH LAKE_NAME

10 Smokey Lake

15 Beaver Hill Lake

e

Swan Lake

Pen 1,1,12
Brush 4,3,9

0 <

Pen2,1,13
Brush 3,2,10

Hinh 6. Cdu triic lién két giita file.mif va.mid
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4. Thiét ké va xay dung phin mém
4.1. Xdy dwng thudt todn

Qué trinh thyc thi phdn mém gdm c6 4 budc chinh:

- Bude 1: Thuce hién doc dit liéu dau vao

Dit li¢u dau vao 1a 3 file c6 dinh dang mé rong .mif/.mid
hogc kml mang thong tin theo céc toa do dia ly ma thiét bi
do lay mau dugc tai moi thoi diém cach nhau 1-2s, céc thong
tin chinh la cac KPI ving phu trong img cua 3 nha mang. Dir
liéu duogc luu trlt dudi dang cau tric bang nhu sau:

Bing 1. Cdu triic lwu di¥ liéu ddu vao

Operator 3 ‘

‘ Operator 1 ‘ Operator 2

Toa do
(Lat, Lon) Giatriz

- Budc 2: Qua trinh quét toa d6 (vi do, kinh do) va chia
odialy

Phin mém sir dung hé toa do tham chiéu 1a WGS 84 va
s€ chon 2 diém c6 vi tri trén cung cao nhat huéng Tay Bac
va ngoai cung thap nhat huéng Dong Nam dé hinh thanh
dudng bién so sanh c6 hinh chit nhét hodc hinh vudng.

Gia tri x Giatriy

Point 1 {Lat 1, Lon 1)

Width = x (m)
Length=y(m)|

Point 2 (Lat 2, Lon 2)
Hinh 7. Quét toa dé va chia é dia Iy

Kich thude 6 dia 1y thyc hién so sanh dugc nhap vao
tu giao dién GUI theo y do cua nguoi dung c6 chicu rong
x (m) va chi€u dai 1a y (m), sau d6 dién tich trong duong
bién so sanh s€ dugc chia nho thanh cac 6 theo ding kich
thudc 6 nhap vao.

- Budc 3: Tinh toan gia tri tai cac 6 so sanh

Tai mdi 6 so sanh thi sé& tinh durgc ba gié tri trung binh
cong cua cac mau do ting vdi ba nha mang nhu sau:

ixi

Avg _operator 1= T 1
N
Z Yi
Avg _operator _2 :% (2
N
2%
Avg _operator _3= i:ll\l 3)

trong d6 X; , Y; VA Z;1an luot 14 cac gié tri do dugc tai thoi
diém 14y mau thir i va N 1a tong s lugng mau trong mot 6.
- Bude 4: Gan mau cho cac 6 va xuat file két qua dudi
dang file.kml.
Quy udc chii thich mau ddi véi cac 6 nhu sau:

- Néu dtng thir nhat thi 6 c6 mau vang.

- Néu dung thir hai thi 6 c6 mau xanh 14 cay.

- Néu dung thir ba thi 6 ¢6 mau do.

Cgéi cung cac 6 s& dugc xuit ra dudi dang .kml co thé
m¢ bang Maplnfo hodc Google Earth d€ ¢6 cai nhin tryc
quan vé chat lugng cta tirng nha mang tai khu vuc dé.
4.2. Giao di¢n ciia phian mém

Hinh 7 1a giao dién GUI cua phan mém sau khi lap

trinh va dong goi, phan mém gom ba duong dan dén 3 file
KPI cua ba mang can so sanh.

Tuong Gng phia dudi la kich thuée 6 dang 2D gém
chiéu dai va chiéu rong can so sanh, 6 tdi thiéu co kich
thude 1a 100m*100m.

% Mobi Benchmarking - *
bif
Connecting values — Awakening potentials
Operator 1: | Browse |
Operator 2: Browse
Operator 3: Browse
Qutput: | | Browse
Options
Width: meters Height: meters Save
Value priority: |Bigger ~

Progress =>>>

Benchmark View Info Exit

© Developed by Pham Quoc Cuong - cuong. phamguoc@mobifone. vn

Hinh 8. Giao dién GUI ciia phan mém

5. Két qua nghién ciru va danh gia phin mém
5.1. Cdc tinh néing chinh ciia phin mém

Nhom tac gia da thiét ké va xdy dung dwgc phin mém
tu dong so sanh danh gia chat lugng gilta cic nha mang dua
trén co sO dfr liéu do kiém va toa dq dia ly, kich thudc 6 so
sanh tuy bién voi kich thude toi thiéu 1la 100m*100m.

‘Két qua daurala3 file.kml cua 3 nha mang va m¢ bang
phan mém Google Earth rat truc quan trong viéc khoanh khu
vuc diém den phuc vy phat trién mang ludi va toi uu hoa.

Ngoai ra, ph?m mém con xuét két qua théng ké so sanh
danh gia bang do thi va export dugc & dang Excel giup tong
hop s0 li€u va bao cdo danh gid nhanh chong.

Phan mém giao dién GUI tryc quan, c¢6 thé chay trén may
tinh st dung hé diéu hanh Window, 1a phan mém multi-
thread toi wu toc do xir ly doi voi thiét bi c6 multi-core.

5.2. Két qud so sdnh danh gid chit lwong mang di dong

Tién hanh thuc hién so sanh danh gi4 chit lugng ving
phu 4G véi KPI Drive Test la RSRP cua ba nha mang 16n
nhat cua Viét Nam tai thanh pho Nha Trang, Khanh Hoa.

5.2.1. Chudn bj dir liéu dau vao

Dit liéu dau vao la cac file két qua ving phu RSRP ciia
3 nha mang do duogc tir hé thong may scan Nemo Outdoor
va xuat ra dang file.mif/.mid.



ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE BAI HOC A NANG, VOL. 17, NO. 5, 2019 33

T E A & P [-121; -110) 588 1.22 100.00
wee | [Min; -121) 1 0.00 100.00
Bing 4. Thong ké phan bé két qua do nha mang 3
Operator 3
Range (dBm) Sample countDensity (%) | Accumulation (%)
i [-85; Max] 38155 78.85 78.85
[-95; -85) 9067 18.74 97.58
[-105; -95) 1065 2.20 99.79
[-110; -105) 64 0.13 99.92
[-121; -110) 30 0.06 99.98
[Min; -121) 10 0.02 100.00

Bing 5. Xép hang chat hrong ving phii theo
gid tri trung binh tuyét doi

Operator RSRP (dBm) Rank
Average Min Max
Operator 1 | -80.80 -128.20 -48.70 3
Operator 2 -80.21 -129.60 -52.60 2
Operator 3 -78.04 -121.20 -52.40 1

Céac két qua c6 dugc tir Bang 2, 3,4 va 5 cho mot théng
ké dai s6 vé phan bd s6 lugng mau ciing nhu gia tri trung
binh tuyét doi ving phit RSRP cua 3 nha mang.

. , , R 5.2.2. Két qua dat dwoc
Hinh 9b. Viing phii RSRP 4G nha mang 2 L o o )
_— - R Sau khi phan tich dir liéu va chay thuit toan so sénh

theo khu vuc dia 1y véi kich thude 6 so sénh 300m*300m
khoang 5s thi phan mém cho két qua 14 vi tri xép hang KPI
vung phu 4G gilta mét nha mang v&i hai mang con lai, di
lidu dau ra hién thi tryc quan bang phan mém Google Earth
nhu Hinh 9, Hinh 10 va Hinh 11.

- Nha mang 1 so v6i nha mang 2 va 3

Hinh 9c. Vung phit RSRP 4G nha mang 3

St dung phan mém Nemo Analyze dé phan tich logfile
do kiém c6 dugc c&c bang thong ké két qua nhu Bang 2 -5.
Bing 2. Thong ké phén bé két qua do nha mang 1

Range (dBm) Operator 1 . i+ 4 L C;oogle Earth
Sample countDensity (%)| Accumulation (%) ' ;:& T, -
[-85; Max] 32512 67.19 67.19 Hinh 9. Xép hang nha mang 1 so véi hai mang con lai
9949 20.56 87.75 - Nha mang 2 so véi nha mang 1 va 3
[-105; -95) 4897 10.12 97.87
[-110; -105) 401 0.83 98.69
[-121; -110) 606 1.25 99.95
[Min; -121) 26 0.05 100.00

Bing 3. Théong ké phdn bé két qua do nha mang 2

Operator 2
Range (dBm) - -
Sample countDensity (%)| Accumulation (%)
[-85; Max] 34995 72.33 72.33
[-95; -85) 9015 18.63 90.97
[-105; -95) 3081 6.37 97.34 - ?009'3 2
[-110; -105) 700 145 98.78 Hinh 10. Xép hang nha mang 2 so véi hai mang con lai
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- Nha mang 3 so v6i nha mang 1 va 2

Google Earth

Hinh 11. Xép hang nha mang 3 so véi hai mang con lai
Ngoai cc két qua trén, thi phan mém xuét thong ké chat
luong & dang bieu d6 tron va xuat sO lugng mau thong ké
tinh todn ¢ dang file Excel d€ phuc vu cong tic bao cao va
danh gia nhu Hinh 12, Hinh 13 va Hinh 14.

Statistical results &
s
Pie Chart
W High:  27.49%
Medium:  33.02%
. Low: 33.48%
Extra Information:
Data name Value
Time spent 2106 ms
Operator 1 48391 points
Operator 2 48380 points
Operator 3 48391 ponts
Hgh 204 regions
Medium 245 regions
Low 293 reglons
[—— pre—

Hinh 13. Biéu dé théng ké chat lwong ciia nha mang 2

6. Két luan

Bai bao d3 trinh bay viéc xay dung va thuat toan dé phat
trién phin mém tng dung phyc vu cong tac so sanh chét
lwong ving phu gitra cac nha mang nham phit trién mang
ludi, t01 uu hoa chit lugng mang ciing nhu cac chién dich
phat trién thué bao 2G/3G/4G theo vi tri dia ly giira cac nha
mang di dong va di duoc ting dung trong thyc té.

Viéc so sanh danh gia nang luc gitta cac nha mang theo
khu vyc dia Iy: tinh, thanh phd, ... 1a can thiét dé phuc vu
cho nhu cau phat trién thong tin truyén thong hop 1y tai mdi
khu vuc dac thu.

(1]

(2]

(3]

(4]

Statistical results =
Select:
Pie Chart
BN High:  2358%
Medium:  35.71%
35.71%
Extra Information:
Data name Vaiue
Time spent. 2106 ms
Operator 1 48391 points
Operator 2 48380 points
Operater 3 48391 points
Hgh 175 regions
Medium 265 regions
Low 302 regions
—— —

Hinh 12. Biéu do thong ké chdt hrong ciia nha mang 1

Statistical results &
s
Pie Chart
W High:  48.92%
o R
92%

. Low: 19.81%
Extra Information:
Data name Walue
Time spent 2106 ms
Operator 1 48391 points
Operator 2 48380 points
Operator 3 483591 points
Hagh 363 regions
Medium 232 regions
Law 147 regions

| |

Hinh 14. Biéu dé théng ké chat lwong ciia nha mang 3
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