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With the increasing number of users using smart mobile devices, the
types of services will also be diverse. At that time, the service quality
(QoS - Quality of Service) of telecommunication service providers
must be drastically improved to be able to compete with each other.
However, with the mobile network characteristics, controlling and
improving QoS service becomes a difficult problem. The objective of
the paper is to analyze and assess the parameters that affect QoS in
three cases when using mobile networks: walking, stationary, and
traveling by motorbike. The results show that the QoS evaluation
parameters of uplink, downlink, delay and Jitter are greatly affected
and have significant changes. The movement speed makes these
parameters most of the way down, which explains the move away
from Base Transceiver Station (BTS) and the technology of
transferring between these signal transceiver stations of suppliers.
Mobile services are not fully optimized yet.
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Véi s6 luong nguoi ding si dung cac thiét bi di dong théng minh
ngay cang tdng kéo theo cac loai hinh dich vu ciing s& da dang. Khi
d6 chat luong dich vu (QoS - Quality of Service) cua cac nha cung
cap dich vu vién thdng phai dwoc cai thién manh mé& dé c6 thé canh
tranh dugc vai nhau. Tuy nhién, véi dac tinh mang di dong, viéc
kiém soat va nang cao chat luong dich vu QoS lai tro thanh bai toan
kh6. Muc tiéu cua bai bao nhiam phan tich danh gia lam rd cac thong
s6 ¢6 anh huong téi QoS & ba truong hop khi ngudi ding st dung
mang di dong: di bg, ¢ dinh va di chuyén bang xe may. Két qua chi
ra rang, cac thong s6 danh gia QoS nhu Uplink, Downlink, Delay va
Jitter bi anh huong 16n va c6 sy thay doi rd rét. Toc do di chuyén lam
cac thong sb nay hau hét bi giam dan, diéu nay Iy giai viéc di chuyén
xa dan céc tram Base Transceiver Station (BTS) va ky thuat chuyén
giao giita cac tram thu phat tin hiéu ndy cua cac nha cung cap dich vu
di dong chua duogc t5i uu hoan toan.
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1. Giéi thiéu

Viét Nam dugc danh gia 1a mot trong nhitng thi truong di dong phét trién nhanh nhét trén thé
gidi. Su bung nd cua dién thoai théng minh tai nudc ta trong vai nim gan day da nhanh chong
tiép can téi phan dong dan sd trén ca nude. Muc séng tang cao, nhu cau két ndi moi noi moi ldc
va xu huéng ca nhan hoéa trén mang xa hoi khién sé lwong nguoi s dung dién thoai théng minh
(Smartphone) ting manh m&. Vi sb lugng ngudi ding st dung cac thiét bi di dong théng minh
ngay cang ting kéo theo cac loai hinh dich vu ciing s& da dang. Khi d6 chét lwong dich vu ciing
nhu viéc trai nghiém cua nguoi ding 1a mbi quan tim hang dau cia cac nha cung cap dich vu
vién thdng [1]. Tuy nhién véi dic tinh di dong, viéc kiém soat chat lwong dich vy QoS lai tro
thanh bai toan kho [2]. V& phia nguoi dung, ho khéng can quan tim dén cac thong so k§ thuat mo
ta, danh gia cht luong dich vu QoS nhu toc do tai 1én (upload), toc d6 tai xudng (download), hay
thong sb vé thong luong (throughput), do tré (delay), hoic thdng sb jitter ra sao. Thay vao d6 la
nhitng thdng sé nay c6 dap ung nhu cau cua ho hay khéng nhu xem phim, truy cap website, nhan
tin... trong thoi gian thuc hiéu qua nhu thé nao. Nguoc lai, dbi véi cac nha mang di dong, cac
th@ng s6 ké trén lai 12 van dé phai quan tdm, xem xét, tinh toan sao cho hop ly nhat. Trén thuc té
van dé sir dung mang khi di chuyén caa nguoi ding anh huéng rat nhiéu dén cac théng sb cua
QoS do tin hiéu song di dong thu phat bai cac tram BTS bi anh huang boi nhiéu yéu té vat can
nhu cac toa nha, ciy cdi, thoi tiét. Nhitng yéu té ndy co thé khién ngudi ding khé chiu khi khong
xem duoc video trén Youtube, truy cap Website, Facebook, hozc tim kiém thdng tin trén mang.
Mic du cac théng sb cua QoS nhu tdc do tai Ién, toc do tai xubng, thong luong, do tré khong
hoan toan phan &nh chat luong dich vu cho ngudi ding, nhung véi chi phi sir dung dich vu mang
di dong khdng ré so vai cac dich va két néi mang cb dinh, thi nguoi dung vin mudn c6 duoc trai
nghiém dich vu teong (tng vai mac chi phi ho bo ra.

Dé d4nh gia duoc cac thong sé QoS keé trén, nhiéu cong cu phan cting, phan mém da duoc xay
dung nhiam phuc vu viéc kiém tra, danh gia téc d6 luu lugng mang [3]. Cac cong cu do nay c6 thé
hiéu qua va cho két qua twong ddi chinh xac. Tuy nhién, cac dit liéu do thudng roi rac, sb luong
méu do thap, phu thudc vao sb lan do phy thude vao ngudi ding, ngoai ra cac mau do thuc hién
trong mot diéu kién c¢d dinh chi yéu Ia tai nha, tai van phong véi két ni mang 6n dinh s& kho
phan anh dugc chat luong dich vu mang di dong trén thuc té, bai ban chat cua mang di dong la
cung cap két ndi mang moi lic, moi noi. Viéc thuc hién dénh gia QoS trong cac truong hop mang
di dong c6 thé mét nhiéu thai gian, céng sac va chi phi di chuyén, do d6 hién nay chua c6 nghién
ctru nao duoc thuc hién nhim danh gia, so sanh cac thong sb QoS cua cac nha cung cap dich vu
mang di dong, dic biét 1 cac nha cung cap dich vu vién thdng tai Viét Nam.

Bai bao tap trung thuc hién cac mau do véi cac trudng hop: Tai Vi tri ¢é dinh, Khi di bé va khi
Di chuyén bang phirong tién 1a xe may. Ba trudong hop ap dung thir nghiém nay chua bao quat
dugc toan b cac truong hop sir dung mang di dong cua ngudi dung, nhung véi tée do di chuyén
c6 su phan biét khac nhau giita cac truong hop, s& 1a mot yéu té khach quan dé phan tich, danh
gia chat luong dich vu cua cac nha cung cap dich vu di dong ¢ nudéc ta hién nay. Trong nghién
clru nay, nhom tac gia tap trung nghién ctru, phan tich danh gia QoS cua ba nha mang véi vai tro
la cac nha cung Cap dich vu vien thong lon ¢ Viét Nam nhu: Tap doan Buu chinh Vién théng
Viét Nam VNPT, Téng cong ty Vién théng MobiFone, Tap doan Vién thong Quan doi Viettel.

2. Co s6 nghién ctru
2.1. Pic diém ciia chit Iwong dich vu QoS

Dé gang nhan théy, yéu cau ddi véi chat luong dich vu QoS can duoc biéu thi ¢ dang cac
tham s6 ma ching cé thé dugc kiém dinh du nang luc do chinh nha cung cap dich vu hay cac to
chuc chuan hoa va duoc danh gia boi nguoi su dung dich vu thong tin. De c6 dugc nén tang

chung cho viéc chuan héa, dich vu thong tin can phai dap tmg dugc cac yéu ciu co ban sau:
- Dich vu phai don gian, d& sir dung va than thién véi nguoi dung.
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- Hé thdng k¥ thuat, cong nghé tao ra dich vu phai don gian, dugc module hda.

- Kiém soat va diéu khién chirc nang ctia ban than dich vu linh hoat, dé dang.

- Chinh sach gia cua dich vu phdi duoc xay dung trén co s¢ ban chat cua dich vu.

Nhu vay, dich vu cung cap cang phac tap doi hoi khong chi nha cung cap phai cai tién hé
thdng, thay doi chinh sach kinh doanh va dinh huéng thi truong ma dung veé goc do nguoi dung
cling doi hoi sy thay d6i nhat dinh. Diéu khién téi vu hé thong 1a phuong thic 1am giam do phic
tap mang ma van cung cap duoc QoS lam hai 1ong khach hang. Chinh yéu cau thuc té nay la
dong lyc chinh cho viéc can déi, hai hoa cac yéu cau chit lwong dich vu QoS. Diém mau chét co
ban trong viéc xay dung dich vu mang chinh 1a dép tng dugc yéu ciu vé bang théng mang cho
nguoi ding nhu vi du trong hinh 1 (do dugc khi sir dung cong cu speedtest.net tai thoi diém
nghién ctru, danh gia vai nha mang Viettel).

@ PING ms () DOWNLOAD Mbps (1) UPLOAD b

L S6T R305

Hinh 1. Téc dé Download va Upload can thiét khi si dung mang

Trén quan diém cua nha cung cap dich vu, khai niém QoS 1a mot chudi tham s mang c6 thé
duge xéac dinh, do tinh dugc va duoc diéu chinh dé c6 thé dat duoc muc d hai l1ong cia nguoi sir
dung dich vy. Thong thudng c6 nam gia tri anh huong quan trong nhat ¢én QoS End to end la:

- P kha dung (Availability).
- Bang thong (Bandwidth).

- Ty lé mdt g6i (Packet Loss).
- P tré (delay).

- D¢ bién thién tré (Jitter).

Nha cung cép dich vu c6 nhiém vu to hop céc tham sé chat lugng mang khac nhau thanh mot
bo chi tiéu dé c6 thé vira dam bao cac nhu cau loi ich kinh té ciia minh, ddng thoi phai thoa mén
mét cach tét nhat cho nhitng yéu cau ciia nguoi sir dung dich vy nhur thé hién trong bang 1.

2.2. Mgt s6 phwong phdp dinh gid cdc tham sé QoS

Yéu cau ddi véi chat lwong dich vu mang 1a can biéu thi & dang cac tham sé ma ching c6 thé
dugc kiém dinh bai nha cung cép va duoc danh gia bai ngudi sir dung dich vu d6. C6 2 phuong
thirc do kiém duoc sir dung dé kiém tra va gidm st cAc chi tiéu.

- Drive test: Phuong phap do nay bao gébm mot phuong tién di chuyén cé trang bi thlet bi do
kiém tra giao dién vo tuyén caa mang di dong, cho phép thu thap va ghi lai théng tin vé dich vu
cung cp boi mang di dong trén mot khu vue dia ly.

- Théng ké OMC: Thu thap s6 liéu thong ké tir hé théng OMC dé tinh toan cac tham s KPI.

3. Thuc nghiém, danh gia
3.1. Lua chon nha mang di dpng trong nuwéc va goi dich vu di ligu

Nghién ctu nay lya chon ba nha cung cip dich vu mang di dong 16n nhat nuéc ta hién nay la
Viettel, Vinaphone va MobiFone dé thuc phan tich, thuc hién do va danh gia chat luong dich vu
mang di dong trong cac trudng hop khac nhau. Cu thé 1a khi nguoi ding ¢ vi tri ¢é dinh, khi di
bg va khi di chuyén bang xe may.

3.2. Théng sé cdu hinh céc thiét bi, cong cu sik dung do
3.2.1. Logi SIM va goi dir li¢u s dung

- Logi SIM dugc sir dung dé dang ky géi dich vu dit ligu cua ca ba nha mang déu la SIM 4G,
SIM 4G Ia loai sim do cac nha mang di dong phat hanh nham dap tng nhu cau sir dung mang 4G
cua khach hang.
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Bang 1. Phan logi cac dich vi va téc dg truyén diz lieu chudn dya trén hé thong mang di dong 3G/UMTS

Kiéu Phan loai Dich vu chi tiét

Dich vu di dong Di déng dau cudi/ di déng cd nhéan/ di dong dich vu.

Dich vu di déng
Dich vu thdng tin Theo doi di dong/theo doi di dong thdng minh.

Dich vu vién théng  Dich vy am thanh - Dich vy am thanh chdt hwong cao (16-64Kb/s) .
- Dich vu truyen thanh AM (32-64Kb/s)
- Dich vy truyén thanh FM (64-384Kb/s)

Dich vy s6 ligu - Dich vu so liu téc dp trung binh (64- 144KbJs).
- Dich vu so liéu toc do twong doi cao (144Kb/s-2Mbls).

Dich vu da phuong - Dich vu sé liéu toc dé cao (2Mbl/s)
tién - Dich vy vién thong/ Dich vy da phirong tién
- Dich vy Video (384Kb/s)
- Dich vy hinh chuyén dgng (384Kb/s-2Mb/s)
- Dich vu hinh chuyén déng thoi gian thiec (2Mbl/s)

Dich  vu Internet - Dich vu truy nhgp Web (384Kb/s-2Mb/s)
don gian

Dich vu Interet
Dich vu Intemet thoi - Djch vu Internet (384Kb/s-2Mb/s)
gian thuc

- G6i di# liéu str dung caa mang Viettel 1a VT200 véi 28 GB tdc do cao, duy tri & tde do mang
4G va khong bi thu hep bang thong trong subt qua trinh st dung Mang, trong truong hop st dung
hét 28GB, c4c ung dung truy cap mang s& ngung truy cép. Ddi voi mang MobiFone 1a goi
HD200 v&i 24.75GB st dung ¢ téc dd mang 4G, hét dung luong ngirng truy cap. Goi dir liéu st
dung cua mang Vinaphone 1a BIG200 véi 22GB  téc d6 cao, trong tu nhu hai mang trén, ngudi
dung khong bi thu hep bang thong trong qua trinh st dung mang va khong thé truy cap khi hét
dung lugng.

3.2.2. C4u hinh céc thiét bi do va VPS

Nghién ctu nay st dung thiét bi do bao gdm: may tinh Laptop va mét thiét bi phéat song Wifi
c6 cu hinh nhu sau:
a. Cau hinh may tinh Laptop:
- Tén may: Dell Latitude E5490
CPU: Intel Core 15-8250U
Ram 8G
O cirng SSD M2 256G
Man hinh 14 in FullHD IPS
- Hé diéu hanh: Ubuntu 18.04
b. C4u hinh thiét bi phét Wifi:
Tén thiét bi: Wi-Fi Di Bong 4G LTE M7350
c. VPS hosting: VPS st dung ¢ day duoc thué cia nha cung cap dich vu VPS Server Vultr, ¢6
c4u hinh nhu sau:
- Vi tri: Singapore
- Diachi IP: 207.148.124.223
- CPU: 1vCore
- RAM: 1024 MB
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- Storage: 25GB SSD
- 0S: Ubuntu 18.04 x64

3.3. Lwa chon diéu ki¢n do

Cac phép do dugc thyuc hién vao khung gio tir 14h - 16h 1a khoang thoi gian luong nguoi truy
cap Internet ddng thoi it hon so vai cac khung gior cao diém. Thyc hién cac phép do mot dén hai
lan trong mot ngay tai khung gio nhu da dé cap, mdi lan do thu dugc mot tip mau gom 50 mau,
mdi mau la gia tri do thu dugc cua cac thong s6 Download, Upload, Ping va Jitter. Cac ngay thuc
hién do 1a nhitng ngay c6 ning, it may, nhiét d6 nam trong khoang 25-35°C. Dia diém do 1a khu
vuc trung tdm thanh phd Théai Nguyén do c6 mét do cac tram phat song di dong BTS nhiéu nhit,
diéu nay cho két ndi mang di dong 6n dinh khi di chuyén bang xe may hozc di bo. Vi tri do ¢d dinh
la giéng nhau & ca ba nha mang. Khoang cach giita thiét bi phat Wifi 4G va may tinh 1a dudi 1 mét.
Céc thiét bi dwoc khoi dong lai toan bo nham dam bao khong con ung dung két ndi mang nao dang
chay trén may tinh Iam anh huong dén cac thong sé do, dong thoi dé chac chan thiét bi phat song
wifi két ndi véi duy nhat mét thiét bi va khéng chia sé két ndi véi bat ky thiét bi nao khac.

3.4. Phwong phdp do cdc théng s6 QoS

M® hinh &p dung dé thiét 1ap hé théng do 1a mé hinh Client-Server, cu thé [4]:

- Client: 1a mot may tram chay hé diéu hanh Ubuntu sir dung Command Line chay mét doan
ma Python l3p lai mot s6 lan test xac dinh trudc, giri request dén Server dé thuc hién cac phép do.

- Server: sir dung VPS hosting, cai dit hé diéu hanh Ubuntu Server 18.04, Server chira chuong
trinh xtr ly céc request guri I&n tir phia Client.

3.4.1. M& nguon sit dung

Mé ngudn dugc Iya chon sir dung la LibreSpeed duoc phét trién boi Federico Dossena vao
cuoi nam 2017, phién ban 4.4. LibreSpeed Ia mot ing dung méa nguon mé dua trén chuan GNU
LGPLv3.

3.4.2. Cai dat

LibreSpeed c6 thé cai dat dugc trén cac hé diéu hanh Linux, Windows. Cac budc cai dat
LibreSpeed cho hé diéu hanh:
- Budc 1: Cai dat Apache2: sir dung Iénh apt-get install apache2.
- Budc 2: Cai dat PHP: apt-get install php
- Budc 3: Sao chép ma ngudn vao thu muc /var/www/html/speedtest.
- Budc 4: Cai dat MySQL.: sudo apt-get install mysql-server.

3.4.3. Tién hanh thyc hién do

Céc tham s6 do kiém chét luong dich vu dit liéu trén mang di dong bao gom: download speed,
upload speed, delay va jitter. Trudc khi bat dau mdi lan do, Client can xac dinh dia chi Server
mubn guri request dén. Khi qua trinh do dugc kich hoat, mot phuong thuc startTest() khoi tao mot
instance cia Worker véi tham sé truyén vao la mot file javascript thuc thi trong thread cua
Worker. Giira ludng chinh va worker giao tiép voi nhau thong qua phuong thirc postMessage() va
xt ly su kién onmessage hoac addEventListener. Main thread gtri 1énh cho worker théng qua cac
thong di¢p (message):

+  status: yéu cau worker tra vé gia tri trang thai va gia tri do céc thong sd hién tai dudi
dang chudi string, ngin cach nhau béi diu chdm phay «;”

+  abort: hay worker thread, diung test.

+  start: bit ddu mot lan do.

Main thread giri message “start” cho Worker dé bat dau mot lan test va méi 100ms Main
thread s& giri mot message 1a “status” cho thread Worker dé |y gia trj do cac thong sd.
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- Toc @9 Download: V& nguyén Iy hoat dong, Client mé nhiéu két ndi dén may chu, cu thé 1a
5 ludng dir liéu download dbi véi trinh duyét Chrome, mét ludng ddi vai Firefox va ¢ ging tai xubng
cac mau dir liéu nho. Tai thoi diém nay, c6 hai yéu té duge do luong la: mét bao lau dé lay doan dir
liéu va bao nhiéu tai nguyén mang duoc st dung. Néu Client van c6 thé xir Iy dugc dir lieu tai vé
nhiéu hon, n6 s& mé nhiéu két ndi dén Server (t6i da 1a 5 ludng) yéu cau thém dix liéu. Viéc client mo
nhiéu ludng ciing lic dé két ndi dén may chii, nham ting te do tai xudng (download speed).

- Téc @9 Upload: V& co ban qua trinh upload dir liéu ciing twong tu nhu qua trinh tai xudng
nhung nguoc lai. Thay vi kéo dir lidu tir may chu vé may ca nhan, Client s tai dix liéu cua n6 1én
may chu.

Két qua sau mot lan do duoc thé hién nhu trong hinh 2 (truc tung 1a téc do download, Upload
tinh theo don vi Mbps, truc hoanh la thoi gian do download, upload).

s

X o
‘-é :
Thai gian (Ms)
‘ Ping ] e S6 Ian Ping (50)
Hinh 2. Biéu do biéu thi ket qua qud trinh do Hinh 3. Biéu do bieu thi ket qua qud trinh do thong
Download va Upload sau mét lan do so Delay va Jitter sau mét lan do

- Delay va Jitter: Qué trinh giri géi tin ping tir Client dén Server duoc thuc hién lap di lap lai,
véi 6 lwgng goi tin 1a 50 goi tin, gia tri ping trung binh xac nhan két qua cudi cing.

- Giatrj duoc gan testStatus = 2, Client bat dau guri goi tin dau tién dén Server.

- Khoang thoi gian tir I0c giri ping request dén Idc nhan dugc response 1a mot gia tri ping request.

- Giatri trung binh Delay = tong gié tri ping / s6 ping request - 1 (G6i tin dau tién 1a g6i tin
tim duwong).

Jitter 1a khoang thoi gian chénh léch gitra khoang thoi gian nhan dugc ping response hién tai
Vi 1an nhan duoc response cua ping trude dé. Két qua do do tré va Jitter qua mot lan do duogc thé
hién nhu trong hinh 3 (truc tung Ia téc d6 phan hdi response tinh theo don vi ms, truc hoanh la sé
lan Ping. Trong nghién ciu nay 1a 50 lan).

4. Két qua thuc hién
4.1. Phwong phap tinh todn

Dua trén phan dat van dé nghién ctru va phuong phép nghién ciru duoc trinh bay trong phan
trén, ddc biét 1a phan md ta cac phép do nghién ciu da thuc hién thuc nghiém ngoai troi. Sir dung
ngdn ngir 14p trinh va tinh toan trén phan mém Matlab dé phan tich dé cho ra két qua. Bé thuc hién
tinh toan trén phan mém Matlab, nghién ciru sir dung ly thuyét théng ké theo cac budc nhu sau:

- Buwéc 1: Thyc hién 50 phép do roi rac theo thoi gian va luu trir ty dong gia tri cac théng sé
upload va download throughput, delay va jitter trong file chuin CSV.

- Buwéc 2: Tinh gié tri trung binh va d6 léch chuan ciia mau. La phuong phap chon mét gié tri
thdng ké cua mau (vi du nhu gia tri trung binh, do léch chuan cua mau, khoang tin cay) mudn sir
dung dé udc luong tham sé cua tong thé da chon. Mot tham sé cua téng thé 1a mot gia tri biéu thi
mét dic tinh nhat dinh cua tdng thé d6. Bé tinh gid tri trung binh va d6 léch chuin cia mau, dau
tién can tinh gié tri trung binh cua ting loai dit liéu. Tiép theo tinh do léch chuan bang cach tinh
d6 bién thién cua sé liéu, hay n6i cach khéc Ia tim gié tri trung binh cua binh phuong sai léch so
V6i gid tri trung binh. Tiép dén, liy cin bac hai cua gié tri thu dugc. Cong thic (1) va (2) minh
hoa mot s6 cong thire da giai thich bén trén.
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2X 1)

n

) ’Z(x—;) )

- Trong cong thtc (1) va (2) tinh trung binh mau va do léch chuan véi:

+ Giatri X 1a: Mean

+ Gia tr; X 1a: Data value

+ Gia tri n 1a: Sample size

+ Giatri 9 la: Standard deviation

- Buéc 3: Chon khoang tin cay mong mudn. Cac khoang tin cay thuong duoc ding 1a 90%,
95% va 99%. Gié tri nay ciing thuong dugc cho trudc. Trong bai todn nay, lua chon khoang tin
cay 95% (muc trung binh).

- Bwéc 4: Tinh pham vi sai s6 hay giGi han sai s6. Gigi han sai s6 ¢6 thé tinh theo cong thic:

X=

L. o/N(n). Trong do, Z..1a hé sb tin cay, vai a la khoang tin cay, o 1a d6 léch chuan van la
kich thudc mau. Hay néi cach khéc, can nhan gié tri gidi han véi sai s6 chuan. Bé giai dugc cong
thuc nay, chia cong thic thanh c&c phan nho nhu sau:

_ Pé tinh tri sé giGi han = : Khoang tin cdy dang xét 1a 95%. Chuyén tir gid tr phin trim
sang gia tri thap phan dugc: 0,95; lay gié tri nay chia cho 2 dugc 0,475. Tiép d6, so sanh voi bang z
table dé tim dugc gié tri twong tng vai 0,475. Nhan thdy rang gié tri gan nhat 1 1,96 nim ¢ giao
diém cua hang 1,9 va cot 0,06.

- Pé tinh sai s6 chuan, thuc hién lay do léch chuan da duoc tinh ¢ budc 3. Nhan trj s6 téi han
véi sai s6 chuan. Tich s6 nay chinh la gigi han sai s6 hay khoang tin cdy. Cach tinh duoc thé hién
nhu cong thie sb (3).

O

Z..* =

M @
- Buéc 5: Ghi khoang tin cay. B¢ ghi khoang tin cdy, I4y gié trj trung binh va ghi gia trj nay

bén trai dau + sau d6 den gioi han sai s0. Tur d6 c6 thé xac dinh dugc can trén va can dudi cua

khoang tin cay bang cach cong thém hoac trur di gia tri trung binh mét lugng bang pham vi sai so.

Codng thac (4) minh hoa khoang tin cay caa mot gia tri trung binh da duoc tinh.

~ O
X427, x—oe

(n) ()

- Theo gia thiét, chon xéc suat 12 95% cho viéc tinh toan khoang tin cay cua cac phép do. Theo

d6 cong thire (4) co y nghia nhu sau: Gia sir chia bai toan thanh nhiéu 1an thi nghiém, lan thi

nghiém dau tién do 50 1an va dwoc 50 mau, tir s6 mau ndy tinh dugc khoang tin cay la + a (gia tri

nay sé& duogc thé hién bang Error Bar trén biéu d6 dang cot). Dua vao khoang tin cdy #a c6 thé

phét biéu ring trong cac l1an thi nghiém khac co cung thiét 1ap, chic chan vai xac suat 95% gia tri

trung binh s& nam trong khoang x =+ a, trong d6 x la gi4 tri trung binh cua lan thi nghiém do. Y

nghia thiét thyc 1a ddi véi cac thiét 1ap trinh bay trong phan phuong phap nghién ctru trén, chi

can thyuc hién 50 phép do 1a du. Néu tiép tuc do thi chi c6 x4c suat 5% gia tri trung binh s& khong
nam trong khoang noi trén.

4.2. Két qud theec hign
4.2.1. Théng sé Downlink Throughput
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Hinh 4 m6 td gia tri trung binh cua Downlink Throughput cua ba nha cung cap dich vu mang
di dong khac nhau, duge do trén cac loai hinh truy cap khac nhau la tai vi tri c6 dinh, khi di bo va
khi di chuyén bang xe may.

60

45

B Vviette!
[ Vinaphone 40
[ Mobifone

I Vviette! [ Vinaphone [T Mobifone

(4]
o

35

40 301

30

Thong lwgng (Mbps)
Théng lwgng (Mbps)
N
(&)

20+

Vi tri ¢é dinh Pibd Xe may e Kiéu :;:luvén -
Kiéu di chuyén
Hinh 4. So sénh Downlink Throughput ciza banha  Hinh 5. Gié trj trung binh cua Uplink Throughput
mang ¢ cac logi hinh truy cdp cua cac nha mang di dong

Trong hinh 4, truc ngang thé hién céc loai hinh truy cap khéac nhau, truc doc cho thiy gi4 tri
trung binh 1a Downlink Throughput dugc thé hién bang don vi Mbps. Tir phai qua trai & mdi
nhom biéu d6 cot thé hién gia tri trung binh Downlink Throughput caa ba nha mang lan luot 1a
Viettel, Vinaphone va MobiFone. Error bar trén mdi cot thé hién gia tri trung binh ¢ khoang tin
ciy 95% nhu da giai thich ¢ phan trén. Biéu d6 cho thiy Downlink Throughput cia tit ca ba nha
mang déu giam theo téc d6 di chuyén cua nguoi ding so véi toe dd nguoi ding c6 dugc khi truy
cap mang & vi tri cd dinh. Cy thé khi nguoi dung truy cip mang tai vi tri ¢é dinh thi téc do
download trung binh giit & mirc twong d6i cao véi 49,35 Mbps & mang Viettel; 37,88 Mbps &
mang Vinaphone va 43,88 Mbps & mang MobiFone. Trén thuc té, nghién cau sir dung cac goi
data c6 md ta dich vu khac nhau & ba nha mang nén khong nhan manh viéc so sanh téc do truy
cap dit liéu cua cac nha mang nay. Trong nghién ctru ndy chi tap chung so sanh téc d6 download
khi nguoi ding di chuyén cua ting nha mang. Thuc vay, nhom biéu do cot ¢ giita thé hién
Downlink Throughput cta ca ba nha mang khi nguoi dung vira di bo, vira truy cap mang Internet.
Thuc té cho thiy nguoi ding thudng xuyén sir dung mang Internet khi di bo, vi du & phd di bo
hay cong vién. O téc do di chuyén khoang 5 km/h, Downlink Throughput giam rd rét ¢ ca ba nha
mang. Cu thé v6i mang Viettel, gia trj trung binh caa Downlink Throughput giam xubng chi con
26,1 Mbps, mang Vinaphone giam xudng con 29,02 Mbps, trong khi muc giam nay ¢ mang
MobiFone la 33%, chi con 29,21 Mbps.

Tuy nhién, & nhom biéu dd cot thir ba, c6 thé nhin thdy su suy giam dang ké Downlink
Throughput khi nguoi ding di chuyén ¢ dai tbc d cao hon khoang tir 30 — 40 km/h nhu khi di xe
may hoic di bus. O dai tbc do nay, thiét bi di dong cua ngudi dung thudng xuyén thuc hién céc
thuat toan chuyén giao (handover) gitta cac tram BTS. Chinh hién twong nay 1a nguyén nhan
chinh gy ra sy suy giam r@ rét cia Downlink Throughput ¢ ca ba nha mang. Cac nha mang c6
thé tham khao céc gia tri Downlink Throughput trén dé cai tién hé thong, vi du nhu téi wu hoa
thuat toan chuyén giao, cai tién tin hiéu mang di dong, st dung cac phuong phap ma hoa hién dai
dé giam thiéu sy suy giam tin hiéu va theo d6 1a Downlink Throughput.

4.2.2. Thong s6 Uplink Throughput

Hinh 5 mé ta gia tri Uplink Throughput cua ba nha cung cép dich vu mang di dong Viettel,
Vinaphone va MobiFone, dugc do trén cac loai hinh truy cap khac nhau, cu thé 1a: Tai vi tri co
dinh, khi di bo va khi di chuyén bang xe may.
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Duya vao biéu do hinh 5, théng s6 Uplink Throughput cua ba nha mang giit & mirc kha 6 6n dinh
trong tat ca cac truong hop do & vi tri ¢d dinh, di bo va di chuyén bang xe méy. Cu thé tdc do
Upload trung binh giir & mirc tuong ddi cao véi 41,97 Mbps & mang Viettel; 37,88 Mbps ¢ mang
Vinaphone va 35,36 Mbps & mang MobiFone & vi tri ¢é dinh; véi 34,51 Mbps ¢ mang Viettel;
35,17 Mbps ¢ mang Vinaphone va 35,02 Mbps ¢ mang MobiFone khi di bo. Téc do Upload cua
ba nha mang duoc duy tri & toc do cao, gan xap xi so voi toc do Download. Trén thyc té, hai toc
d6 nay c6 sy mat can xing boi nhu cau ciia ngudi ding vé viéc tai xudng nhu xem video, truy
cap website, tai xudng file, dit liéu... 16n hon so véi viéc tai 1&n dit liéu. Tuy nhién, véi su chénh
léch gitta toc d6 download va upload ciing khong phai 1a diém han ché, dé cd chét lugng dich vu
t6t hay sy trai nghiém cua ngudi dung tét hon thi tdc d6 Upload ciing phai duoc cai thién. Dya
vao két qua do toc 6 Upload cua ca ba nha mang, c6 thé thay théng s6 Upload duoc cai thién rat
nhiéu so véi Download nhu d trinh bay trude do.

4.2.3. Thong s6 Delay

Hinh 6 thé hién gia tri trung binh d¢ tré Delay ciia ba nha mang di dong khac nhau, tuong tu
thong sé nay dugc do trén cac loai hinh truy cip khac nhau I tai vi tri c6 dinh, khi di bo va di
chuyén bang xe may.

I Viette! [ Vinaphone ] Mobifone

I Viette! I Vinaphone 0] Mobifone
100

[}
=]

Thoi gian (Ms)
& 8
Thai gian (Ms)

n
(=]

Vi tri ¢6 dinh Dibo Xe méiy Vi tri ¢ dinh Di bd Xe may
Kiéu di chuyén Kiéu di chuyén
Hinh 6. So sdnh d¢ tré Delay cia banhamgng ¢ Hinh 7. Biéu do so sanh tham sé Jitter ciia cac nha
cac logi hinh truy cdp Mmang di dong

Trong hinh 6 cho thiy d6 tré Delay cua ca ba nha mang khong c6 su thay déi lon khi di
chuyén trong cac truong hop khac nhau. Cu thé nhu ddi véi nha mang Viettel 93,91 ms khi & vi
tri ¢6 dinh; 96,48 ms khi di b va 93,27 ms khi di xe may. Hay & nha mang Vinaphone thdng sb
nay nhin chung thap va 6n dinh véi 73,87 ms va 71,71 ms khi ¢6 dinh vj tri va khi di bo va chénh
léch 5 ms khi di xe may. Pdi voi nha mang MobiFone, cac thong sé nay ciing & muc thap, tham
chi khdng c6 su chénh léch dang ké trong hai truong hop di b va di xe vai cac gia tri trung binh
lan luot 1a 71,75 ms va 71,96 ms. Piéu nay cho thiy chat lugng mang di dong ¢ Viét Nam dang
dugc cai thién rat nhiéu, véi do tré nhu trén, khach hang c6 thé thoai mai trai nghiém céc tng
dung két nol Internet thoi gian thuc. Viéc di chuyén véi toe d6 khac nhau, trong céc truong hop
tai vi tri ¢4 dinh, di b, di chuyen bang xe may, khong that sy anh huong dén tham sé nay. Diéu
nay c6 thé Iy giai qua mot s6 1y do sau: Kich thudc goi tin ICMP nhé nén it bi anh hudng; Thoi
gian xay ra qua trinh handover giita 2 tram BTS rét nhanh, gan nhu ko anh hudéng dén toan bo
qué trinh do delay.

4.2.4. Thong so bién dong tré Jitter

Hinh 7 thé hi¢n gia trj trung binh bién dong tré Jitter ctia ba nha mang di dong khéac nhau,
tuong tu thong s6 nay duoc do trén cac loai hinh truy cap khac nhau 12 tai vi tri ¢6 dinh, khi di bo
va di chuyén bang xe may.
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Biéu d6 hinh 7, tir phai qua trai @ mdi nhém biéu db cot thé hién gia tri trung binh caa do tré ¢
ba nha mang lan luot 1a Viettel, Vinaphone va MobiFone. Cac sé liéu trung binh cua théng sé
Jitter dugc tinh toan dua trén do tré Delay truéc d¢6. Tham sb Delay biéu thi khoang thoi gian goi
tin dwoc chuyén tir dau gui dén dau nhan, Jitter cho biét sy dao dong vé do Ion cuaa do tré goi.
Mic du do tré trung binh cua cac nha mang khong c6 sy thay doi nhiéu khi di chuyén, nhung
khoang thoi gian tré gitta cac goi tin giri ¢ sy thay doi, dan dén théng sé Jitter co su bién dong
khi di chuyén véi cac toc d6 khac nhau.Vi du nhu & mang Viettel thoi gian bién dong tré Jitter 1a
14,41 ms khi & vi tri c6 dinh, gia tri nay ting 1én thanh 23,83 ms khi thyc hién di bo va 16,23 ms
trong truong hop di chuyén bang xe may. O mang MobiFone ciing twong tu: 24,16 ms & Vi tri ¢6
dinh 14 16,96 ms, khi di bo 1a 17,36 ms va 16,65 ms & truong hop con lai. Dya vao biéu d6 va cac
thong sé jitter trung binh cua cac nha mang da néu trén, phan nao phan anh van dé nay. Dic biét
V6i mang Vinaphone, Jitter ¢c6 xu hudng ting dan trong qua trinh di chuyén véi 12,3 ms khi
khong di chuyén, ting thém 4,43 ms 1a 16,73 ms khi di bo va ting dén 8,42 ms (20,72 ms) &
truong hop di chuyén bang xe may.

Nhu véy, qua cac két qua phan tich & trén, ta c6 thé két luan rang, di chuyén 1a mét trong
nhitng yéu t6 1am anh hudng dén cac tham sb chat lugng dich vu QoS cua cac nha cung cap dich
vu mang di dong Viettel, Vinaphone va MobiFone. Mang di dong 1a mét trong nhitng hé thong
mang phirc tap, nhiéu thanh phan va téc do phat trién nhanh do tinh chét di dong mang lai su tién
ich cho nguoi dung dich vu [5].

5. Két luan

Dua vao két qua danh gia thu duoc qua thuc nghiém mo phong bén trén, ta c6 thé két luan
rang cac théng sé danh gia QoS Uplink, Downlink, Ping va Jitter c6 sy thay ddi rd rét khi di
chuyén trong cac truong hop: ¢é dinh, di bé va di chuyén bang xe may. Toc do di chuyén lam cac
thong sé nay hau hét bi giam dan, diéu nay Iy giai viéc di chuyén xa dan céc tram BTS va ky
thuat chuyén giao gitra cac tram thu phét tin hiéu nay cuaa céc nha cung cép dich vu di dong chua
duoc téi wu hoan toan. Viéc di chuyén véi toe do khac nhau dong nghia véi viéc xu ly chuyén
giao cang phai nhanh chong va linh hoat dé giam thiéu tbi da thoi gian tré trong truong hop nay.
Khi viéc quan ly chuyén giao duoc thuc hién mot cach hiéu qua, duong két ndi cua ngucyl dung
lién mach, dé tr d6 dam bao duoc chit luong dich vu cho ngudi dung di déng. Hay néi céch
khac, viéc quan ly ndy nham dam bao nhitng dich vu can duong truyén luu lwong lién tuc. Qué
trinh thu thap dir liéu chi thuc hién trén mot pham vi nhét dinh, do d6 khong khang dinh két qua
nay dang véi moi khu vuc tai Viét Nam. Tuy nhién, ddy la phuong phap do dugc tién hanh thyc
té theo phuong phéap khoa hoc, nén két qua thu duoc s& 1a két qua khach quan. Viéc danh gia cac
thdng s6 QoS ciing khach quan hon, mang ¥ nghia thiét thuc cho ngudi ding va cac nha cung cap
dich vu mang di dong & nude ta. Pay ciing 1a mot kénh tham khao tét gitip cho cac nha mang cai
thién hon nira chat luong dich vu QoS trong hé thong, dap tmg duoc tdi da cac yéu cau tir phia
khéach hang str dung dich vu mang.
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